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LECTURE. 

i   

Friday,  January  17tli,  1873. 

Admiral  Sir  ALEXANDER  MILNE,  G.C.B.,  Lord  of  tlie  Admiralty, 

in  tlie  Chair. 


POWDER  PRESSURES  IN  THE  FIRST  SS-TON  GUN. 
By  Commander  W.  Dawson,  R.N. 

"  With  hard  projectiles  having,  ^  ^  ^  studs,  there  will  generally  he  a  slightly 
oblique  movement  of  the  axis  of  the  projectile^ — Modern  Artillery. 

The  gun  rifled  on  the  French^'  (Woolwich)  system  has  decidedly  the  lotvest 
velocities." — Ordnance  Select  Committee,  1864. 

^' It  is  the  maximum  pressure  which  causes  the  failure  of  the  stud.^' — SiR  W.  Gr. 
Armstrong,  1870. 

The  Chairman  :  Gentlemen,  having  been  requested  by  the  Council  to 
take  the  chair  at  this,  the  first  meeting  of  the  year,  it  affords  me  great 
pleasure  to  do  so,  because  I  have  always  felt  that  this  Institution  has 
been  of  great  value  to  both  our  Services.  I  think  it  is  only  right  for 
me  to  say,  that  the  lecturers  who  have  appeared  before  us  here  on  pre- 
vious occasions,  have  not  only  benefited  the  Institution,  but  have 
conferred  a  general  benefit  on  the  Services  at  large.  I  do  not  attend 
here  to-day  in  my  ofiicial  capacity,  but  I  come  here  as  your  Chairman, 
to  act  independently  in  that  capacity,  and  so  doing,  I  have  very  great 
pleasure  in  introducing  to  your  notice  Commander  Dawson,  who  will 
now  proceed  to  deliver  his  lecture. 

Commander  Dawson  :  The  Surveyor-  General  of  the  Ordnance  ob- 
served, 2nd  March,  1872,  "  that  he  should  be  glad  if  the  Com- 
"  mittee  turned  their  attention  to  the  remarkable  results  of  firing 
"  large  charges  of  pebble-powder.  He  has  never  been  satisfied 
"  with  the  discrepancies  as  to  the  amount  of  pressure  produced 
"by  a  comparatively  small  increase  in  the  charge  of  powder. 
The  Committee  on  Explosives  report,  1st  April,  1872,  that  "  When 

=^  See  "  Extracts  from  the  Proceedings  of  the  Department  of  the  Director  of. 
Artillery,"  vol.  x,  Part  11,  page  86. 
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a  charge  of  any  description  of  ])oioder  is  increased  beyond  a  cer- 
"  tain  limit,  wave  or  local  pressures  are  set  np  wtiicli  strain  the 

gun  unduly,  luithouf  affording  an  equivalent  of  useful  effect  on  the 

iwojectile'^  And  the  Special  Committee  report,  12th  February, 
1872,    ''that  heavy    guns,  proved  under  the  existing  regulations, 

are  subjected  to  very  undue  local  pressures,  resulting  in  local  en- 
"  largements,  dents,  and  even  occasionally  in  cracked  tubes. "t    ^  ^ 
"  The  Committee  are  perfectly  aware  of  the  great  strength  of  our 

heavy  guns,  and  of  the  fact  that  they  do  stand  the  existing  proof 
*'  without  danger  of  bursting,  but  they  cannot  consider  the  local 

enlargements  of  the  bore,  the  dents,  &c.,  which  frequently  occur  on 
^'  proof,  as  at  all  desirable."  J  The  "  proof  "  charges  here  referred  to, 
except  in  the  case  of  the  35-ton  gun,  are  1;^  times  those  diminished 
weights  of  gunpowder,  which  are  mis-called  battering  charges,"  and 
are  fired  horizontally  with  the  ordinary  service  projectiles.  After 
''  proof,"  and  during  cool  training-practice  with  reduced  charges, 
similar  liabilities  obtain,  so  that  Inspectors  of  Ordnance  are  appointed 
to  register  the  damages  inflicted  upon  the  bore  during  the  exit  of  every 
fifty  projectiles.  These  Inspectors  are  told  in  the  Official  Text  Booh  of 
the  construction  and  manufacture  of  the  rifled  ordnance  in  the  British 
Service^  corrected  up  to  January,  1872,  p.  175,  that  "  there  are  certain 
*'  defects  to  which  all  guns  are  liable,  such  as    '  tool  marks,'  or 

irregularities  in  the  boring  and  rifling  during  manufacture  ;  '  dents  ' 
''or  'abrasions,'  caused  by  the  bursting  of  a  shell  in  the  bore;  and 
''  wearing  at  the  sides  of  the  '  grooves  '  from  the  friction  of  the  studs  of 
^'projectiles."  "Woolwich"  rifled  guns  are  also  liable  to  erosion 
from  the  escaping  gases,  or  hard,  deep,  roughness  in  the  lands  and 
grooves  over,  and  in  front  of,  the  seat  of  the  projectiles.  The  studs 
and  the  walls  of  the  projectiles  are  also  liable  to  certain  marks  and 
injuries  of  so  serious  a  nature,  that  every  recovered  service  projectile 
has  to  be  destroyed§,  and  the  "  proof"  ones  restudded. 

It  seems  not  impossible  that  some  connection  may  obtain  between 
the  Surveyor  General's  question  about  "  the  discrepancies  as  to  the 
"  amount  of  pressure  produced  by  a  comparatively  small  increase  in 

the  charge  of  powder,  "  and  the  "  dents,"  "  abrasions,"  "  local 
"  enlargements,"  and  roughnesses  of  the  bore,  alluded  to  by  the  Special 
Committee ;  as  well  as  with  the  shearing  or  wedging  of  the  studs  and 
the  base-marks  and  compression  of  the  walls  of  the  projectile  referred 
to  elsewhere  by  the  talented  Superintendents  of  the  Royal  Gun 
Factories  and  of  the  Royal  Laboratory,  and  in  the  oflB.cial  work  on 
Amnmmtionj  part  II,  pages  58,  73,  &c.  This  idea  seems  not  unreasonable, 
as  the  learned  Professor  of  Artillery  points  out  that  "  with  hard  pro- 
"  jectiles  having  ^  ^  ^  studs,  there  will  generally  be  a  slightly 
"  oblique  movement  of  the  axis  of  the  projectile."  The  force  of  this 
wriggling  action  would  naturally  increase  with  the  greater  violence  of 

t  See  "  Extracts  from  tlie  Proceedings  of  the  Department  of  the  Director  of 
Artillery,"  toI.  x,  Part  II,  page  81.  J  Ibid.,  page  85. 

§  The  recoYcred  projectiles,  whether  chilled  or  not,  are  sent  to  the  Eojal  Labora- 
tory, where  the  brass  studs  are  drilled  out — a  costly  operation — and  the  old  iron  is 
then  returned  to  the  furnace. 
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large  powder  charges,  and  with  the  obstructions  experienced  by  the 
stnds  of  the  escaping  projectile.  This  view  is  farther  confirmed  by 
comparing  the  Report  of  the  late  Oi^dnance  Select  Committee  upon  a 
large  number  of  similar  7-inch  projectiles  fired  under  identical  con- 
ditions except  as  to  the  agency  for  producing  rotation,  that  the  gun 
rifled  "  on  the  French  (Woolwich)  system,  has  decidedly  the  lowest 
velocities  "  ^  with  the  damaged  condition  of  70  per  cent,  of  the  re- 
covered studded  shell  and  the  position  of  the  injuries  to  the  lands  and 
grooves  of  the  gun  which  had  thus  absorbed  within  its  bore  the  force 
represented  by  the  difference  between  the  speed  of  the  fastest  competi- 
tive shot  and  of  the  studded  one  which  had  "  decidedly  the  lowest 
velocities."    (See  Plate  III.) 

The  History  of  the  late  35-^o?^  Gtm. — The  powder  pressures  registered 
in  the  late  3 5 -ton  gun  afford  the  best  known  means  of  investigating  Sir 
Henry  Stork's  problem.  Of  no  other  heavy  gun,  has  the  history  of  its 
conception,  manufacture,  trial,  and  failure  been  so  carefully  registered 
and  published.  Though  the  official  examinations  do  not  appear  to 
have  extended  to  the  recovered  projectiles,  and  those  of  the  bore  do 
not  appear  to  have  been  made  with  scientific  exactitude,  until  the  gun 
gave  way,  yet  the  published  register  of  each  of  the  73  rounds  fired, 
with  the  corresponding  pressures,  is  full  of  fruitful  lessons. 

The  Intended  Charge. — From  "  the  Report  of  the  Ordnance  Council 
"  on  the  proposed  35-ton  gun  competition,"  4th  May,  1870,  we  learn 
that  Colonel  F.  A.  Campbell,  R.A.,  the  talented  Superintendent, 
Royal  Gun  Factories,  designed  the  ll*6-inch  bore  for  a  charge  of 
120  Ihs.  and  a  700-lhs.  projectile.  Sir  W.  Gr.  Armstrong  and  Co.  also 
proposed  "  a  charge  of  120  Ihs.  of  powder,  and  a  projectile  weighing  700 
"  lbs.  for  this  (12-inch)  gun  ;  "  adding,  "but  we  are  willing  that  any 
"  charge  and  weight  of  projectile  which  may  be  used  with  a  competing 

gun  of  equal  weight,  should  be  used  also  with  our  gun."  Sir  William 
Armstrong  further  "  points  out  that  in  future,  where  much  milder 
"  powder  will  be  used,  the  strain  upon  the  studs  will  be  proportionally 

less,  because,  of  course,  it  is  the  maximum  pressure  which  causes  the 
^'failure  of  the  stud,  and  as  you  reduce  the  maximum  pressure,  so  you 

increase  the  stabihty  of  the  stud."  Sir  Joseph  Whitworth  substan- 
tially agreed  with  these  two  great  artillery  authorities  as  to  the  power 
of  useful  powder-consumption  to  be  expected  from  the  35-ton  gun, 
inasmuch  as  he  fixed  the  powder  charge,  for  such  a  12-inch  gun  with 
polygonal  rifling,  at  117  lbs.  with  750-lbs.  projectiles,  his  proposed 
armour  shells  being  3|-  and  5  diameters  long,  of  880  and  1,250  lbs. 
weight,  and  containing  36  lbs.  and  58  lbs.  bursting  charges  respectively, 
instead  of  the  8|-lbs.  bursters  now  used. 

The  Present  "  Proof  Charge. — The  powder  charge  now  adopted 
has  been  reduced  from  120  lbs.  to  110  lbs.  and  85  lbs.  of  the 
"  milder  powder,"  with  projectiles  of  700  and  616  lbs.  in  weight. 
Moreover,  even  these  reduced  charges  are  intended  to  be  very  sparingly 
■used,  for  the  second  12-inch  35-ton  gun  had  been,  at  the  end  of  the  year, 
eight  months  at  Shoeburyness  for  range  finding,  and  had  only  fired 

=^  See  "  Extracts  from  Reports,  &c.,  Ordnance  Select  Committee/'  vol.  ii,  p.  292, 
sec.  13. 
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nineteen  110-lbs.  reduced  charges  at  low  elevations  and  at  considerable 
intervals  of  time,  besides  46  small  85  lbs.  P.  charges.  It  appears  also 
that,  even  for  the  "  proof"  of  35-ton  guns,  two  rounds  of  service  shot 
with  reduced  charges  are  alone  used  ;  though  the  usual  proof  in  other 
heavy  guns  is  two  rounds  with  service  shot,  and  1^  times  the  amount, 
of  powder  in  the  highest  service  charge.  But  we  are  officially  told  that, 
this  latter  test  results,  in  other  guns,  "  in  local  enlargements,  dents,  and 

even  occasionally  in  cracked  tubes."  And,  the  official  "  Extracts  of 
"  Artillery  Proceedings "  tell  us,  4:3:  72,  that  the  Superintendent^ 
Royal  Gun  Factories,  "  proposes  that  the  proof  charge  for  the  12-inch 
"  gun  of  35-tons  shall  be  115  lbs.    To  this  the  Committee  have  na 

objection,  believing  that  two  rounds  of  such  a  "  reduced  "  charge 
"  will  not  be  a  dangerous  proof.    He  also  concurs  with  the  Committee 
c'  in  thinking  it  advisable  that  the  proof  of  heavy  guns  should  com- 
'  mence  with  a  service  charge.    Therefore,  the  proof  of  the  present 
"  pattern  12-inch  gun  of  35-tons  would  be  : — 

{The  gun  having  been  designed 
to  fire  ordinarily,  with  eleva- 
tion, and  quick  firing  against 
a  foe,  120  lbs.  of  powder. 
Projectiles  of  service  weight  being  used  in  each  case." 
It  will  be  observed  that  this  "  proof "  with  two  reduced  charges 
does  not  include  firing  with  elevation,  with  heated  chamber,  with 
violent  quick-burning  powder,  such  as  it  may  be  necessary  to  employ 
on  service,  or  with  projectiles  longer  than  2*61  calibres  capable  of  con- 
taining only  8|-  lbs.  bursters.  In  other  words,  not  only  does  the 
maximum  test  come  short  of  what  the  gun  was  originally  designed  ta 
endure  in  ordinary  service,  but  it  also  comes  short  of  what  the  gun 
would  still  have  to  endure  in  an  ordinary  naval  bombardment,  using 
the  reduced  charge  of  110  lbs.  at  high  elevations,  in  continuous  and 
rapid  firing. 

LacJv  of  Endurance. — The  ostensible  cause  of  this  reduction  of  powder- 
charge,  and  weight  of  common  shell,  is  the  irregular  and  excessive 
pressures  registered  in  the  chamber  of  the  first  35-ton  gun.  But  the 
real  cause  is  the  very  limited  and  sickly  life  endured  by  the  grooved 
portion  of  the  bore  of  that  gun.  Whether  this  limited  endurance  of 
the  grooves  and  lands  be  the  cause  or  the  efiect  of  the  erratic  pressures 
within  the  powder  chamber,  is  questioned.  A  brief  life  might,  how- 
ever, have  been  predicated  for  this  gun,  not  only  from  a  consideration  of 
the  inverse  ratio  of  endurance  to  weight  in  other  "Woolwich"  ordnance, 
but  also  of  the  evidence  given  by  the  Superintendent  of  the  Boyal  Gun 
Factories  before  the  Ordnance  Council,  which  assembled  at  the  War 
Office  on  the  4th  May,  1870.  This  Officer  stated  very  clearly  his 
misgivings  as  to  the  system  of  rifling  to  be  adopted,  and  the  difficulty 
of  thus  rotating  efficiently  a  sufficiently  long  projectile  without  such 
an  increase  of  grooves  as  would  be  most  prejudicial  to  the  gun.  He 
said: — "The  stud  in  the  projectile  confines  us  to  giving  a  less  twist 
"  than  I  should  like  to  give  to  any  gun.       =^   ^  ^   In  heavy  guns  the 

liability  to  shear,  necessitates  an  increased  number  of  grooves  if  a 
*  Possibly  two  rounds  of  115  lbs.  P.  and  one  110  lbs.  P.  are  intended. 
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^'  quicker  twist  than  now  employed  is  given.    The  system  has  the  great 
disadvantage  of  local  scoring. 

Milder  Powder  and  Studs. — True,  Sir  William  Armstrong  unprophe- 
tically  expressed  "the  greatest  possible   confidence  that,  with  an 
accelerating  twist  and  the  milder  form  of  powder  that  will  hereafter 
be  used,  there  is  nothing  to  apprehend  whatever  from  the  stud 
shearing.    =^    *     I  think  they  have  stood  perfectly  well,  and  in 
"  standing  perfectly  well  as  they  have  done,  we  have  a  guarantee  that 
^'  they  will  stand  better  in  future,  because  the  strain  upon  them  will 
^'  be  so  very  much  lighter,  not  only  from  the  milder  powder,  but  from 
the  mode  of  rifling       quite  ignoring  the  fact,  that  the  same  sized 
stud  is  used  to  support  and  rotate  a  700  lbs.  shot  as  one  of  115  lbs. 
weight. 

Colonel  Campbell  does  not  appear  to  have  shared  either  Sir  William 
Armstrong's  confidence  as  to  the  "milder  powder,"  nor  as  to  the  en- 
durance of  the  studs,  stating  that  "  the  stud  on  the  projectile  confines 
"  us  to  giving  a  less  twist  than  I  should  like  to  give  to  any  gun.    *  ^ 

We  are  afraid  on  account  of  the  shearing  of  the  stud.  =^  #  j 
"  have  seen  them  shear  as  much  as"  one- tenth  of  an  inch,  "  and  for  that 
**'  reason  I  should  be  afraid  to  give  a  greater  twist  than  I  have."t  Being 
cross  examined  as  to  his  experience  of  studs.  Colonel  Campbell  main- 
tained his  convictions  as  to  the  evil  influence  of  short-bearing  studs  on 
rotation,  and  hence  upon  endurance. 

The  11*6  inch  S5-ton  Giui. — The  11*6  inch  35-ton  gun  was  built 
and  rifled  with  an  accelerated  twist  on  the  French  stud,  or  so-called 
^'Woolwich"  system. 

During  the  first  four  months  of  1871,  thirty-five  11*6  inch  700-lbs. 
.shot  were  projected  horizontally  with  charges  of  75,  100,  110, 115  and 
120  lbs.  of  W.A.P.  and"Belgian  P.  powder — one  discharge,  the  8th, 
being  with  130  lbs.,  or  ten  pounds  more  than  that  originally  intended. 
No  great  mischief  to  the  gun  appears  to  have  resulted  from  this  four 
months'  work.    The  condition  of  the  shot  is  not  stated. 

The  12-inch  Sore. — The  barrel  was  then  bored  up  to  12  inches.  By 
taking  a  shaving  of  two-tenths  of  an  inch  ofi*  the  inside,  the  rough- 
nesses and  abrasions  in  the  interior  were  erased,  and  the  bore  came 
out  of  the  factory  with  a  polished  surface  like  a  new  gun.  For  all 
practical  purposes  the  12-inch  bore  may  be  safely  regarded  as  making 
the  35-ton  gun  a  new  weapon. 

During  the  three- and- a-half  months,  ending  with  the  last  day  of 
January,  1872,  thirty-eight  12-inch  700-lbs.  projectiles  were  fired 
horizontally  from  this  new  bore,  with  110,  115  and  120  lbs.  W.A.P. 
and  Belgian  P.  charges. 

''At  a  weekly  meeting  held  at  the  War  Oflace,  6th  February,  1872, 

it  was  decided  to  recommend  that  no  further  trial  of  this  gun  should 
"  be  made  at  present."  And  some  weeks  later,  the  gun  was  removed 
into  the  factory,  where  its  B.  tube  or  chase  was  cut  off,  its  interior  steel 
barrel  audits  cascable  bored  out,  and  a  new  interior  steel  barrel,  a  new 

*  See  Parliamentary  paper,  No.  308  of  1870,  "  Eeport  of  the  Ordnance  Council  on 
the  Proposed  35-ton  G-un  Competition,"  page  13. 
t  Ibid.,  pages  11,  12. 
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cascable,  and  a  new  B.  tube  or  cliase  substituted.  Thus  rebuilt,  the 
gun  will  probably  be  as  capable  as  before  of  enduring  38  horizontal 
discharges,  spread  over  three  and  a  half  months. 

The  Practice  Table. — The  Report  of  the  Committee  on  Explosive 
Substances,  dated  1st  April,  1872,  has  appended  to  it  two  very  valuable 
though  incomplete  documents.  One  of  these  is  a  Practice  Table,  giving* 
the  detail  of  each  of  the  73  rounds  fired  from  the  35-ton  M.L.R.  gun, 
showing  the  brand  and  weight  of  powder  and  the  point  of  ignition  in 
the  cartridge,  with  the  corresponding  observed  velocities  at  110  and 
at  132  feet ;  and  the  maximum  pressures  registered  by  crusher-guages 
at  (A)  the  inner  end  of  the  bore  in  line  with  the  axis,  at  (B)  the  vent, 
.12  inches  outwards,  and  at  (C)  the  base  of  the  shot,  which  should 
sustain  the  greatest  pressure  when  it  has  advanced  about  six  inches 
from  its  seat,  or  (with  120-lbs.  charge)  about  33^  inches  from  the 
inner  end  of  the  bore.  I  have  divided  this  table  into  two  parts  for  the 
11*  6-inch  and  for  the  12-incli  bores  respectively,  and  I  have  added  a 
column  showing  the  correspondence,  or,  rather,  lack  of  correspondence,, 
between  the  expulsive  pressure  exerted  upon  the  base  of  the  projectile, 
and  the  striking  force  resulting  therefrom  at  110  feet  from,  the  gun. 

The  State  of  the  Pore. — The  other  valuable  document  appended  to 
the  Committee's  Report  is  the  result  of  special  examinations  of  the 
state  of  the  interior  before  firing  at  all,  and  after  the  6th,  8th,  20th, 
and  29th  round  with  the  ll*6-inch  bore.  These  examinations  do  not 
appear  to  have  been  made  with  scientific  exactitude,  yet  the  pressures 
agree  very  fairly  with  the  reported  state  of  the  bore.  But  no  exami- 
nation took  place  .before  boring  out  all  the  hard,  deep  roughnesses 
made  by  the  gases  in  the  lands  and  grooves,  the  local  enlargement  of  the 
barrel,  and  the  burrs  on  the  edges  of  the  grooves,  i.e.,  in  the  process  of 
conversion  into  a  12-inch  gun.  Official  examinations  were  made  of 
the  12-inch  barrel  before  firing,  and  of  the  damages  inflicted  upon  it, 
whilst  discharging  12,  33,  and  38  projectiles. 

I  have  summarised  the  Reports  of  these  examinations  in  a  column 
appended  to  each  Practice  Table,  so  as  to  place  the  pressures  and  the 
state  of  the  bore  in  juxtaposition,  and  I  have  prepared  Plate  I  to  illus« 
trate  the  longitudinal  position  of  the  principal  injuries  found  in  the 
interior  of  the  12-incli  bore  after  the  last  discharge.  The  position  o£ 
the  damages  are  shown  in  the  Plate  by  dark  shading  for  the  greatest 
enlargement  and  by  thick  lines  for  the  other  injuries,  which  are  placed 
at  the  correct  distances  from  the  inner  end  of  the  barrel  (A)  ;  but 
their  vertical  position  could  not  be  shown  on  a  half  section,  and  their 
nature  could  not  be  made  visible  on  so  small  a  scale.  The  Plate  also 
shows  the  position  of  the  shot, — 1st,  when  in  its  seat ;  2nd,  when  ad- 
vanced six  inches,  where  its  base  would  register  the  highest  pressm-es  ; 
and,  3rd,  when  advaaced  eight  inches,  where  the  rear-stud  comes  into 
"driving"  bearing.  The  crusher-guages  are  shown  (A)  at  the  inner 
end  of  the  bore,  where  the  highest  pressures  were  usually  registered ; 
(B)  at  the  vent  12  inches  from  A ;  and  (C)  in  the  base  of  the  shot  six 
inches  in  advance  of  its  seat.    The  principal  injuries  are : — 
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State  of  the  12-mcii  bore, 
1st  February,  1872.    Sec  Plate  I. 


Longitudinal  crack  in  edge  of  groove. 


„  „     centre  of  groove 

55  55  55  55 

Slight  fissures  in  centre  of  gi'oove  


G-reatest  enlargement  "029  inches 
Roughness  in  lands  and  grooves 
Burrs  on  edges  of  grooves  


Rear  stud  in  seat. 


Maximum  P.  powder  pressure  area 


Distance  from  (A)  inner 
end  of  bore. 


Extremes. 


36^  to  52  in. 
451  to  52  „ 
45^to48i  „ 
42i  to  47f  „ 
41f  to  43  „ 
40  to41f  „ 
47ito49i-  „ 
43  to  45i-  „ 
401  to  431  „ 
28^  to  65  „ 
not 


Rear  stud  in  "  driving"  bearing  1  ^^^j^^jfi^i^ 

Front  stud  in  seat  and  hammering   r 


th 


J 


cartridge 


Centre. 


44i  in. 

4-8f  „ 
47  „ 
45  „ 

42-3- 

55 

48i  „ 


42  „ 
46f  „ 

given 

35^  in. 
44  „ 

43  „ 
0  to 


Vertical 
position 
the  bore. 


in 


R.  of  down 
R.  of  up 
L.  of  down 
L.  of  up 
Up 

L.  of  up 

Up 

Up 

Round 

Above 


DoAvn 

Round 

Up 


} 


I  should  add,  that  it  is  generally  understood  that  the  report  ot  the 
condition  of  the  bore  made  when  the  gun  was  disabled,  which  is  ap- 
pended to  the  Committee's  Report,  does  not  altogether  correspond  in 
every  detail  with  what  was  ascertained  during  the  process  of  rebuild- 
ing. But,  I  am  told,  that  the  differences  between  the  published  Report 
and  the  subsequent  examination,  do  not  materially  affect  my  argument. 
For  no  injury  whatever  has  been  discovered  within  the  powder  chamber 
or  within  the  maximum  powder-pressure-area,  which  extends  to  about 
34  inches  from  the  inner  end  of  the  bore  where  the  highest  pressures 
are  registered  ;  thereby  showing  that  no  injury  whatever  has  resulted 
to  the  gun  from  the  direct  action  of  the  maximum  powder-pressures. 
ISTor,  as  I  understand,  do  these  unpublished  details  vitiate  the  official 
examination  made  on  the  1st  February,  1872,  the  day  after  firing  the 
last  shot,  as  regards  the  longitudinal  position  of  the  damages,  which 
are  from  to  52  inches  from  the  point  of  maximum  pressure  at  the 
inner  end  of  the  bore. 

Tlie  "  Drivmcj  "  Contact  of  Rear  Studs  (Plate  I). — The  point  where 
the  front  studs  would  strike,  and  where  the  rear  studs  come 
into  "driving"  bearing,  tallies  very  remarkably  with  these  inju- 
ries ;  for  the  shot  moves  eight  inches  from  its  seat,  and  attains  about 
one-third  of  its  velocity  before  the  rear  studs  strike  the  "  driving"  edges 
of  the  grooves,  the  shot  moving  then  with  a  striking  force  of  1,800  foot- 
tons.  Now,  the  seat  of  the  projectile  and,  consequently,  the  point  where 
the  rear  studs  come  into  "  driving  "  bearing,  and  inflict  a  portion  of  this 
1,800  foot-tons'  blow,  varies  with  the  length  of  the  cartridge.  But, 
with  the  120-lbs.  charge,  it  is  44  inches  from  the  point  of  highest  pres- 
sure at  the  inner  end  of  the  bore.  And  if  we  suppose  the  operation  of 
shearing  off  the  rounded  edges  of  the  rear  studs,  and  of  wedging  the 
gun-metal  over  the  edges  of  the  grooves,  and  of  printing  base  marks 
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into  the  iron  projectile,  to  be  spread  oyer  a  few  inches  of  the  shot's 
progress,  the  place  in  the  bore  where  these  suicidal  operations  would 
naturally  be  performed,  corresponds  with  singular  faithfulness  to  the 
central  points  of  the  four  cracks,  and  the  four  slight  fissures  in  the 
grooves,  and  with  the  maximum  enlargement  of  the  barrel. 

The  position  of  the  burrs  on  the  edges  of  the  grooves  is  not  given  ; 
but  it  is  physically  impossible  that  the  rear-studs  could  make  these 
burrs  within  the  maximum  powder-pressure- area,  for  they  must  then 
do  so  in  rear  of  their  own  seat.  It  is  most  likely  that  the  burrs  are  at, 
and  in  advance  of,  the  point  where  the  rear-studs  strike  their  portion 
of  the  1,800  foot-tons'  blow  upon  the  edges  of  the  grooves,  and  com- 
mence to  shear  and  override  or  wedge  on  the  lands. 

The  roughness  of  the  bore  naturally  begins  above  the  seat  of  the  base 
of  the  projectile,  and  therefore  extends  six  inches  within  the  maximum 
powder-pressure- area.  Colonel  Campbell  ascribes  "  the  great  disad- 
"  vantage  of  local  scoring"  to  "the  system"  of  rifling.  This  serious 
evil  is  caused,  in  the  initial  stages  of  combustion,  by  the  rushing 
gases,  in  their  effort  to  escape  over  the  shot  through  the  windage  space, 
and  through  the  wide,  deep,  almost-unoccupied  upper  grooves.  This 
"local  scoring"  doubly  effects  the  pressures,  first,  by  striking  down  the 
base  of  the  shot,  nicely  balanced  on  two  points  nearly  under  the  centre 
of  gravity,  striking  the  front  stud  against  the  centre  of  its  groove,  and 
setting  up  a  vertical  "  oblique  movement  of  the  axis  of  the  projectile;" 
and,  secondly,  by  roughening,  like  the  bark  of  an  elm  tree,  the  surface 
which  the  studs  have  to  traverse,  thus  impeding  their  exit,  inducing 
shear  and  wedging,  and  enhancing  the  force  of  the  "oblique  movements" 
about  the  rear-studs. 

Whatever  be  the  cause,  the  position  of  every  injury  in  the  12-inch, 
bore  is  just  in  advance  of  the  seat  of  the  studs,  outside  the  maximum 
powder-pressure-area,  3J  to  4j  feet  from  the  point  where  the  highest 
pressures  were  registered  (See  Plate  I),  and  at  a  place  where  they 
would  naturally  obstruct  the  free  exit  of  a  non-centering  projectile, 
liable  to  that  "  wriggling  "  action  which  the  learned  Professor  of 
Artillery  euphemistically  styles  an  "  oblique  movement  of  the  axis." 
Every  such  "roughness,"  "burr,"  "crack,"  and  "fissure"  in  the 
grooves,  is  a  sufficient  obstructive  to  the  exit  of  the  soft  metal  studs, 
as  they  wedge  their  way  over  the  lands  out  of  the  gun,  to  increase 
greatly  the  force  of  the  "  wriggle  "  natural  to  the  shot. 

The  Omitted  Document. — The  omission  from  the  Committee's  Report 
of  any  examination  of  the  injured  studs  and  base-marks  of  the  recovered 
700-lbs.  projectiles,  is  very  remarkable,  considering  the  great  care  dis- 
played in  registering  the  pressures  yielded  by  each  discharge.  Had 
another  column  been  added  to  the  Practice  Table,  giving,  if  need  be,  a 
microscopic  examination  of  the  condition  of  the  studs  and  projectiles  on 
recovery,  a  comparison  between  the  pressures  and  the  resistances  experi- 
enced by  the  escaping  shot  would  have  been  most  valuable.  The  omission 
is  very  remarkable,  seeing  Colonel  Campbell's  evidence  against  the  studs 
and  the  rifling  generally,  before  the  35-ton  Gun  Competitive  Council;  and 
what  very  opposite  testimony  was  borne  by  Sir  William  Armstrong  on 
the  same  occasion,  as  to  the  transcendental  virtues  of  studs,  and  of  that 
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increasing  spiral  which  necessitates  their  nse.^  "  With  regard  to  the 
"  studs,"  said  Sir  William,  "  I  would  point  out  that,  in  future,  where 

much  milder  powder  will  be  used,  the  strain  upon  the  studs  will  be 
"  proportionately  less,  because  of  course  it  is  the  maximum  ])res sure  which 

causes  the  failure  of  the  stud^  If,  then,  the  defender  of  the  stud- 
system  himself  stated  of  this  very  gun  that  "  the  maximum  ^pressure 
"  causes  the  failure  of  the  stud,^^  why  was  not  the  extent  of  this  failure  " 
noted  ? 

Moreover,  the  Special  Committee,  in  recommending,  last  February,  a 
method  of  proving  heavy  guns  with  projectiles  of  double  weight, 
evince  their  anxiety  about  the  stability  of  the  studs,  and  their  influence 
on  the  endurance  of  guns,  by  suggesting  that  the  proof  should  consist 
of  "one  round  of  battering  charge  of  pebble  powder  and  projectile  of 
"  service  weight,  two  rounds  of  battering  charge  of  pebble  powder  and 

unstudded  projectile  twice  the  weight  of  the  service  projectile  ;"  and 
even  for  the  lighter  M.L.K-.  guns,  the  Committee  recommend  the 
suggested  proof  projectile  to  be  "  unstudded^''"'  and  the  Superintendent 
of  the  Royal  Gun  Factories  consistently  agrees  that,  if  such  a  mode  of 
proving  guns  be  adopted,  in  such  case  the  cylinder  should  not  he 
^'  studded.'^f  Thus,  it  is  evident  that  the  Special  Committee  and  the 
able  Superintendent  of  the  Royal  Gun  Factories  are  of  one  mind  with 
regard  to  the  effect  of  high  pressures  on  the  stud,  and  through  the  stud 
upon  the  gun,  concurring,  apparently,  with  Sir  William  Armstrong, 
that    the  maximum  pressure  causes  the  failure  of  the  stud,^^ 

Again,  in  all  other  heavy  guns  rifled  on  this  most  unmechanical 
system,  the  projectiles  are  so  injured  in  their  efforts  to  wriggle  their 
way  out  of  their  bores  that  they  are  obliged,  when  picked  up,  to  be 
re-melted;  excepting,  in  the  case  of  "proof"  projectiles,  which  have, 
however,  to  be  re-studded.  Seeing  that  the  rifle-bearing  in  each 
groove  is  precisely  the  same  for  115-lbs.  and  for  700-lbs.  shot,  might 
not  a  similar,  not  to  say  an  enhanced,  destructive  action  be  reasonably 
supposed  to  occur  in  the  case  of  700-lbs.  shot  ? 

Surely,  then,  the  extent  of  "  the  failure  of  the  stud,"  as  to  its  shearing 
and  wedging,  as  to  its  non- centering,  and  as  to  its  keeping  the  iron 
part  of  the  projectile  from  touching  the  bore,  ought  to  have  been 
carefully  recorded  before  running  off  into  such  phrases  as  "  wave 
"pressures"  and  "local  action,"  which  mysfcify  the  unlearned  and 
explain  nothing.  Let  us  exhaust  scientific  research  into  the  tangible, 
and  visible,  and  into  every  possible  mechanical  disturbing  element, 
before  giving  the  rein  to  fertile  imaginations,  and  seeking  refuge  in 
inscrutable  phenomena.  Of  conrse  there  are  gas  waves  in  the  gun,  but 
what  makes  these  wave  pressures  "  to  vary  in  intensity  ?  When  the 
waves  of  the  sea  overwhelm  a  ship,  practical  seamen  ask  not  what  was 
wrong  in  the  waves  ?  but  what  was  the  fault  of  the  ship  ?  And  when 
^'  intense  wave  pressures "  act  unexpectedly  upon  a  shot,  practical 
guimers  inquire  what  was  wrong  with  the  projectile  ? 

"The  OUiqiie  Movements — In  the  absence  of  examinations  of  the 

*  See  Parliamentary  paper  No.  308  of  1870,  being  the  "Eeport  of  the  Ordnance 
Council  on  tlie  Proposed  35-ton  Gun  Competition,"  page  13. 

+  See  "  Extracts  of  Artillery  Proceedings,"  &c.,  vol.  x,  Part  II,  pages  85,  83. 
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recovered  700-lbs.  shot,  they  may  be  supposed  to  have  had  similar 
marks  to  those  observed  on  all  other  recovered  projectiles,  which 
have,  in  consequence,  to  be  destroyed  or  re-studded.  Those  marks 
generally  coincide  with  that  mechanical  action  of  the  studs,  which  gives 
rise  to  what  the  Professor  of  Artillery  calls  an  "oblique  movement  of 
''the  axis  of  the  projectile." 

The  ofFiCial  work  on  AmmtmiUon,  Part  II,  page  57,  points  out  that 
"  in  all  Woolwich  guns,  both  the  direction  and  twist  are  given  by  the 
"  bearing  of  the  studs  on  the  grooves,  the  body  of  the  shot  never  being 
"  intended  to  come  into  contact  luitli  the  bore and,  page  58,  "it  maybe 
"  observed  that  by  the  time  the  projectile  reaches  the  muzzle  of  the 
"  gun,  considerable  wear  has  taken  place  on  the  driving  edges  of  the 
"  studs,"  on  the  exactly  rounded  character  of  which  all  centering 
depends.  Yet  Colonel  Owen  rightly  states  that  "  in  order  to  secure 
"  accuracy  of  fire,  it  is  essential  that  the  axis  of  the  ijrojectile  should 
"  correspond  loith  that  of  the  bore^ 

The  studs  are  necessarily  attached  to  the  shot  at  a  fixed  angle  ;  but 
the  grooves  they  traverse  are  cut  at  ever-changing  angles.  The  studs 
being  fixed,  cannot,  therefore,  touch  the  changing  sides  of  the  grooves 
at  more  than  one  angle,  at  one  point.  The  point  selected  for  both 
studs  to  share  the  effort  of  rotation  is  twelve  inches  from  the  muzzle. 
In  all  other  parts  of  the  bore,  this  constantly  changing  angle  in  the 
spiral,  necessitates  the  concentration  of  rotatory  effort  upon  the  rear- 
studs  ;  that  is  to  say,  the  length  of  bearing  in  each  groove  is  the  same, 
whether  the  weight  of  the  shot  to  be  rotated,  be  115  lbs.  or  700  lbs.,  or, 
as  in  guns  designed,  1,200  lbs.  The  work  to  be  done  is  vastly  in- 
creased in  the  heavier  shot,  but  the  bearing  in  each  groove  is  the  same. 
As  the  studs  won't  stand  the  additional  work,  they  shear  or  wear 
down  their  radial  bearings,  on  which  all  centering  action  depends. 
Thus  a  most  essential  condition  of  all  rifling  is  destroyed. 

In  its  seat,  the  shot  rests  on  the  two  studs  in  the  low^er  groove,  the 
other  studs  being  only  partially  inserted  into  their  grooves,  the  centre 
or  axis  of  the  shot  is  below  the  centre  or  axis  of  the  gun,  the  whole  of 
the  windage  is  in  the  upper  part  of  the  bore,  and  no  part  of  the  projec- 
tile is  in  contact  with  the  barrel  except  the  two  lower  studs.  These  studs 
being  nearly  under  the  centre  of  gravity,  the  shot  is  balanced  in 
unstable  equilibrium,  the  "  loading  "  edge  of  the  lower  studs  touching 
the  "loading"  side  of  their  grooves.  All  the  roughnesses  or  scoring, 
which  are  caused  by  the  escaping  gases,  are  found  above  the  seat 
of  the  projectile,  and  seldom  occur  in  any  gun,  below  its  base, 
which  is  usually  embedded  in  fouling  matter.  Hence,  the  concus- 
sion of  the  first  part  of  the  explosion  takes  effect  upon  and  above 
the  base.  The  blow  from  the  gases  in  the  initial  stages  of  com- 
bustion as  they  escape  above  the  shot,  strikes  the  base  down  and  the 
point  up,  hitting  the  upper  groove  a  blow  with  the  front  stud,  and 
setting  up  a  vertical  motion  of  an  "  oblique  ^'  character.  Doubtless,  the 
fouling  matter  in  the  gun  may  sometimes  raise  the  base  of  the  shot  in 
its  seat,  admitting  the  gases  below  as  well  as  above  the  projectile.  Thus 
enveloped  before  starting,  the  resolution  of  forces  would  cause  the 
initial  movement  of  the  shot  to  be  upwards  at  the  base,  and  down  at 
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the  point.  Probably  this  occurs  when  the  centre  of  a  down"  groove 
is  found  cracked  or  fissured  in  the  seat.  But  the  marks  and  roughnesses 
generally  found  in  "Woolwich"  guns  point  to  the  first  gases  evolved 
from  the  ignition  of  the  upper  side  of  the  cartridge,  passing  out  above 
the  seat,  before  the  shot  starts.  It  is  clear  that  the  vertical  motion  is 
the  first  movement  initiated  in  the  seat,  and  is  begun  during  the  initial 
stages  of  combustion. 

If  the  shot  were  pushed  gently  forward  for  eight  inches,  the  lower 
rear-stud  would  then  touch  on  the  "  driving"  side,  and  the  other  rear- 
studs,  not  being  so  deep  in  their  grooves  as  the  lower  ones,  would  come 
successively  into  bearing  against  the  "driving"  edges.  As  the  lateral 
bearing  is  at  best  only  a  ring  of  one-inch  points,  in  rear  of  the  centre 
of  the  shot,  a  tendency  to  turn  upon  those  points  sets  up  a  horizontal 
motion  of  an  "oblique"  character.  Any  obstacle  from  roughnesses, 
enlargements,  burrs,  dents,  fissures  or  cracks,  which  increases  the 
friction  on  the  rear-studs,  enhances  the  force  of  the  "  oblique  move- 
"  ments  "  about  the  studs.  Thus,  "oblique  movements  of  the  axis  of 
"  the  projectile  "  in  two  directions,  are  provided  for  in  the  mechanical 
action  of  the  rear  studs. 

This  mechanical  action  was  thus  described  at  the  Civil  Engineers'" 
Institution,  last  year,  by  Mr.  C.  W.  Lancaster: — "  The  700-lbs.  shot  of 
' '  the  Woolwich  35-ton  gun,  before  being  fired,  rested  on  the  bottom  of 
"  the  bore,  and  had  not  only  to  be  rotated  by  the  action  of  the  studs, 
"  but  to  be  lifted  as  well,  and  then  projected  through  the  bore  at  the 
"  rate  of  between  1,300  and  1,400  feet  per  second,  thus  involving  a 
"  double  duty.  When  the  shot  rose,  the  bronze  studs  struck  against 
"  the  angles  of  the  grooves.    ^  ^    In  fact,  so  violent  was  the 

"  action,  that  not  only  were  there  numerous  instances  of  sheared  studs, 
"  but  the  impress  of  the  grooves  in  the  gun  was  left  upon  the  body  of 
"  the  shell,  to  the  depth  of  nearly  one-tenth  of  an  inch.  That,  he  con- 
"  tended,  was  not  fair  play,  either  to  the  constructors  of  the  gun,  or  to 
"  the  country  which  had  to  pay  for  it." 

Mr.  Bashley  Britten  had  pointed  out  that  "  The  irregular  action 
"  upon  the  studs  was  practically  shown  by  the  unequal  wear  they 
"  frequently  sustained.  When  all  went  well,  the  studs  of  recovered 
"  shot  were  only  moderately  compressed  and  burnished ;  at  other  times 
"  the  compression  was  considerably  greater ;  and  frequently,  even  when 
"  there  had  been  no  increase  of  charsre,  the  studs  were  found  to  have 
"  been  jammed  and  ground  away  to  one-tenth  of  an  inch  or  more, 
"  affording  unmistakable  evidence  of  the  violence  with  which  they  had 
"  been  pressed  against  the  bore,  and  of  the  force  of  the  charge  thus 
"  thrown  upon  the  gun." 

The  front  studs  are  intended  to  come  into  "  driving  "-bearing  12  inches 
from  the  muzzle,  when  the  shot  is  moving  with  a  striking  force  of 
about  6,000  foot-tons.  When  they  fulfil  this  evil  intention,  a  second  set 
of  mechanical  forces  come  into  operation.  But,  as  there  is  no  evidence 
that  the  front  studs  performed  their  office  in  the  3 5 -ton  gun,  it  is 
unnecessary  here  to  investigate  their  mechanical  action. 

Mechanical  Causes  of  High  Pressures. — If,  when  in  its  seat,  the  pro- 
jectile be  not  gently  pushed,  but  violently  struck  upon  and  above  its 
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base,  it  is  evident  that  the  important  element  of  time  will  be  greatly 
diminished,  and  that  the  obstruction  resulting  from  these  "  oblique 
movements  of  the  axis  "  about  the  rear-studs,  will  increase  in  severity 
with  the  suddenness  and  violence  of  the  blow.  Thus,  the  mechanical 
obstruction  offered  to  the  free  escape  of  the  shot,  would  be  more 
marked,  and  the  accumulation  of  gases  behind  it  be  much  greater  : — 

1.  When  more  quick-burning,  and  therefore  more  sudden  or  violent 
powder  is  used,  giving  the  wriggling  shot  less  time  to  recover  its 
direction. 

2.  When  heavier  powder  charges  are  employed,  also  giving  the 
wriggling  shot  less  time  to  recover  its  direction. 

3.  When  the  temperature  of  the  powder  chamber  has  been  highly 
raised  by  previous  discharges,  causing  more  sudden  and  complete  com- 
bustion. 

4.  When  the  gun  is  so  elevated  that  the  influence  of  gravitation  acts 
with  greater  power  against  the  shot's  escape. 

5.  When  short  shot  are  used  in  the  same  bore,  the  oblique  move- 
^'  ments  of  the  axis  "  round  the  studs  causing  an  accumulation  of 
gases,  are  obviously  much  more  forcible,  e.g.,  a  600-lbs.  shot  gives 
higher  pressures  than  a  700-lbs.  shot  in  a  12-inch  bore. 

6.  When  a  hard  roughened  surface,  with  steel  furrows  as  deep  as 
those  on  the  bark  of  an  elra  tree,  occurs  in  the  path  of  the  brass  stud,  so 
that  the  gun- metal  may  catch  in  the  furrows,  and  the  "  oblique  move- 

ment  of  the  axis  of  the  projectile  "  around  the  rear-stud  be  intensified, 
then  the  escape  of  the  shot  would  be  more  difficult,  and  an  accumu- 
lation of  gases  would  take  place  in  its  rear  (see  Plate  I) . 

These  mechanical  movements  are  naturally  erratic,  the  "  wriggling  " 
being  more  or  less  severe,  according  to  various  conditions  of  an  acci- 
dental character.  Of  course  the  more  severe  wriggles  cause  the  highest 
pressures,  and  mark  the  bore  most  severely  at  the  point  of  obstruction. 
Hence,  a  careful  study  of  the  marks  within  the  gun  and  upon  the  pro- 
jectile, is  essential  to  any  reliable  deductions  from  tabulated  powder- 
pressures. 

The  "Milder  Poivders''  lised. — Only  two  kinds  of,  what  Sir  William 
Armstrong  calls,  "  milder  powder,''  were  used  in  the  35-ton  gun,  viz., 
Waltham  Abbey  P.  and  Belgian  P.    P.  stands  for  "  pebble "  and 

pellet "  powders  indifferently,  both  being  similar  in  character  ;  but  a 
military  critic  says  that  the  kind  of  P.  used  with  the  35-ton  gun  was 

pebble-powder." 

The  manufacture  of  gunpowder  has  reached  such  perfection  that  its 
explosive  force  can  be  perfectly  controlled  with  exactitude  and  unifor- 
mity, being  varied  at  will  to  ignite  rapidly  or  slowly,  and  to  burn 
slowly  or  quickly.  Slow  burning  is,  of  course,  characteristic  of  the 
slow  action  "  milder  powder  "  used  in  the  35-ton  gun.  Quick-burning 
distinguishes  the  violent  ^'brutale"  powder  formerly  in  use.  This 
change  is  managed  by  altering  the  granulation  and  density  of  the  same 
thoroughly  incorporated  ingredients.  In  the  P.  powder,  the  mass  of 
ingredients  is  divided  into  large  irregular  pebbles,  shapely  pellets,  or 
split  pellets,  through  the  wide  interstices  of  which  the  flame  rushes 
freely,  igniting  all  the  pebbles  rapidly ;  but,  once  ignited,  the  large 
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pebble  takes  time  to  consume,  slowly  burning  from  the  outside  to  its 
centre.  If  the  pebble  be  porous,  the  flame  will  penetrate  to  its  centre 
more  rapidly  than  if  it  be  more  closely  pressed,  i.e.^  more  dense. 

On  the  other  hand,  where  the  mass  of  thoroughly  incorporated  ingre- 
dients is  divided  into  smaller  grains,  these  lie  closer  together  in  the 
cartridge,  and  the  flame  cannot  get  between  the  grains  from  the  point 
of  ignition  to  the  extremities  of  the  charge  so  rapidly  as  when  there  are 
wide  interstices.  When,  however,  the  flame  does  touch  the  outside 
of  the  smaller  grain,  its  centre  is  soon  reached,  making  combustion  very 
rapid.  The  E-.L.G.  belongs  to  this  type  of  quick- burning,  violent 
powder,  and  was  not,  therefore,  used  in  the  35-ton  gun. 

The  Belgian  P.  was  more  violent  in  its  action  than  our  W.A.P. 
This  arose,  I  suppose,  either  from  the  ingredients  being  mixed  in 
different  proportions,  or  from  the  pebbles  being  more  porous,  and  thus 
consuming  more  rapidly. 

Diminution  of  violence  is  not  the  only  result  of  enlarging  the  grains. 
The  gases  evolved  from  the  combustion  of  slow-burning  pebbles 
operate  more  gradually  and  for  a  longer  period  upon  the  shot,  only 
attaining  their  maximum  force,  in  the  case  of  the  8- inch  gun,  when  the 
projectile  has  moved  6  inches ;  whilst  the  quick  burning  R.L.Gr. 
powder  attains  double  the  force  before  the  studded  shot  moves  one 
quarter  of  an  inch.  But,  though  only  half  the  pressure  is  evolved  by 
the  slow-burning  P.,  it  sticks  to  its  work  longer,  and  results  in  slightly 
greater  velocity  to  the  shot.  Moreover,  this  more  gradual  application 
of  force  to  the  projectile,  with  half-pressure  in  the  gun,  enables  larger 
charges  to  be  safely  employed,  with  increased  velocity  and  striking 
force. 

The  able  Superintendent  of  the  Boy al  Gun  Factories,  however,  remarks 
"  that  the  very  heavy  charges  of  pebble  powder,  although  they  may 
"  not  give  the  same  pressures  as  the  former  charges  of  R.L.G.,  still 
"  really  do  much  more  real  damage  to  the  guns,  and  will  render  the 
"  necessity  of  re- venting,  and,  indeed,  of  re- tubing  the  guns,  much 

more  frequent."* 

Register  of  Pressures  in  Guns. — The  mode  of  determining  the  explosive 
force  of  gunpowder  within  guns,  by  means  of  crusher-guages  and 
chronograph,  has  already  been  described  at  this  Institution  in  a  most 
valuable  paper,  by  Captain  J.  P.  Morgan,  R.A.,  the  able  Assistant 
Superintendent  of  the  Boyal  Gunpowder  Manufactory.f  That  paper, 
published  in  our  Journal,  I  would  cordially  commend  to  every- 
one who  wishes  to  understand  what  has  been  done  in  the  past  to 
determine  powder-pressures  ;  how  little  is  at  present  understood  on 
the  subject ;  what  an  ocean  of  knowledge  remains  unexplored ;  and 
how  invaluable  such  knowledge,  when  acquired,  is  likely  to  prove 
both  to  the  manufacturer  and  to  the  artillerist.  He  will  also  find 
in  Captain  Morgan's  paper  some  indications  of  the  futility  of  trying 
to  create  laws  for  nature,  and  the  advisability  of  scientific  men 
confining  themselves  rather  to  ascertaining  and  interpreting  the  ex- 

*  ''Extracts  of  Artillery  Proceedings,"  &c.,  vol.  x,  Part  II,  page  101. 
t     Journal  of  the  Eojal  United  Service  Institution,"  vol.  xv,  No.  6i,  page  312 
et  seq. 
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isting  and  unalterable  laws  of  nature.  For  example,  when  Robins, 
the  father  of  scientific  gunnery,  estimates  the  maximum  pressure 
evolved  from  ignited  gunpowder  at  6*7  tons  per  square  inch ;  Gay- 
Lussac  at  14'3  tons ;  Piobert  at  64  tons;  Bunsen  and  Schischkoff  at 
30  tons ;  Professor  Bloxam  at  62  tons ;  and  Captain  ISToble  of  Elswick 
at  40  tons,  may  we  not  ask  those  who  rest  satisfied  with  such  phrases 
as  "  wave  pressures,"  "  local  action,"  &c.,  to  examine  more  closely 
into  the  disturbing  causes  which  produce  the  phenomena  disguised 
under  the  above  phraseology  P 

Practice  with  11'6  inch  700-lbs.  Shot  (Table  I,  pp.  16  and  17). 

Let  us  consider  the  mechanical  forces  at  work  to  influence  the 
powder  pressures  registered  in  the  11  •6-inch  bore.  The  Practice  Table 
shows  that  the  registering  arrangements  were  not  so  complete  for  the 
35  rounds  with  this  calibre,  as  for  the  38  discharges  from  the  12-incli 
barrel.  In  28  rounds,  the  pressure  at  the  bottom  of  the  bore,  where 
it  is  usually  highest,  was  not  taken  ;  in  three  rounds,  no  pressures  at 
all  were  registered ;  on  four  occasions,  the  cartridge  was  ignited  at 
the  rear-end  and  twice  at  the  front,  the  remaining  29  charges  being 
ignited  at  the  usual  service  position,  viz.,  12  inches  from  the  bottom ; 
and  in  three  instances,  the  less  slow-burning,  and  therefore  less  mild, 
Belgian  P.  powder  was  employed.  Eliminating  such  disturbing  ele- 
ments, we  may  still  find  a  good  many  charges  fired  u.nder  precisely 
similar  conditions,  which,  had  the  mechanical  obstructions  to  the 
escape  of  the  projectile  been  exactly  alike,  ought  to  have  produced 
similar  results. 

As  compared  with  the  practice  from  the  12 -inch  barrel,  the  maximum 
pressures  registered  in  the  smooth  unroughened  11  •6-inch  bore,  were, 
as  we  should  expect,  more  eccentric,  and,  therefore,  higher  in  propor- 
tion to  the  resulting  velocities  and  striking  force.  Obviously,  for  the 
gases  to  expand  to  equal  bulks,  it  is  necessary  that  the  shot  should 
move  further  from  its  seat  in  the  11 '6- inch  bore  than  in  the  12-inch 
barrel.  But  the  resistance  offered  by  the  lower  studs  on  which  the 
shot  rest,  is  intensified  by  the  extra  rapidity  and  suddenness  of  the 
force  applied  to  them.  Hence  the  shot,  being  of  the  same  weight,  and 
of  nearly  the  same  length,  we  should  expect,  with  the  same  P.  charges, 
a  more  powerful,  and  therefore,  more  obstructive,  "  oblique  movement 
^'  of  the  axis  of  the  projectile"  about  the  rear-studs  in  the  smaller 
bore,  causing  a  more  perfect  combustion  of  powder  and  a  greater 
accumulation  of  gases. 

Hear-ignition  in  11'6-inch  Bore. — Comparmg  the  two  75-lbs.  P. 
oharges  ignited  at  the  vent  (I^os.  1*2)  with  the  two  (Nos.  9*10)  ignited 
at  the  rear,  the  former  appears  to  have  resulted  in  the  best  powder 
€ombustion ;  but  the  resulting  energy  was  a  thousand  foot-tons  less 
than  that  evolved  from  a  somewhat  less  base-pressure  in  the  ll*6-incli 
bore  (No.  31),  and  in  the  12-inch  barrel  (No.  l'3-5-9^11).  A  vent- 
ignited  75-lbs.  P.  charge  behind  a  shorter  600-lbs.  shot,  gave  less 
expulsive  pressure  (16*6  tons)  with  72  feet  more  velocity;  and,  accord- 
ing to  the  anomalous  performances  of  studded  shot,  we  should  expect 
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less  pressure  beliind  the  heavier  700-lbs.  shot.  Instead  of  following  this 
"  rule  of  contrary,"  'No,  2  gives  a  higher  pressure  than  with  the  lighter 
shot,  showing  that  something  unusual  occurred,  and  inclining  us  to 
believe  that,  but  for  this  irregularity,  it  ought  to  have  been  less  than 
I^os.  9"10,  i.e.,  less  than  14  tons  per  square  inch. 

This  idea  is  confirmed  by  a  comparison  of  the  two  110-lbs.  P.  charges 
ignited  at  the  rear  (ISTos.  18  and  19),  with  Nos.  11  and  13  ignited  at 
the  vent,  when  the  opposite  effects  resulted.  The  pressure  on  the  pro- 
jectile was  nearly  2^  times  greater  when  ignited  at  the  rear  (and  nofc 
less  as  with  the  75-lbs.  charges)  ;  but  no  adequate  increase  of  striking 
force  resulted  from  this  2|  times  extra  expulsive  pressure,  showing 
that  this  extra  explosive  powder  did  not  arise  solely  from  the  point  of 
ignition,  but  that  extra  impediments  to  escape  were  experienced  by 
the  18th  and  19th  projectiles. 

Front-ignition  in  \\'^4nclb  Bore. — Front-ignition  would  appear  to 
have  caused  a  more  perfect  combustion  of  110-lbs.  charges  than  igni- 
tion at  the  vent.  But  it  is  simply  absurd  to  suppose  that  front-ignition 
.accounts  for  13  tons  per  square  inch  extra  expulsive  pressure  in  iSTo.  14, 
when  the  striking  force  developed  was  very  slightly  increased ;  and 
the  five  extra  tons  pressure  per  square  inch  upon  the  12th  projectile, 
was  evidently  caused  by  the  absorption  of  seven  hundred  foot-tons  of 
energy  within  the  gun  as  compared  with  ISTos.  11*13. 

It  may  be  questioned  by  some  wdiether  this  extra  expulsive  pressure 
was  the  cause  or  the  effect  of  obstructive  movements  in  the  projectile, 
as  changing  the  points  of  ignition  did  undoubtedly  alter,  in  some 
degree,  the  relative  conditions.  Therefore,  the  effects  of  the  "  oblique 
''movements  of  the  axis  of  the  projectile  "  about  its  studs  could  not 
be  exactly  predicated  from  these  comparisons  alone. 

Belgian  P.  Charges  in  the  11'6-inch  Bore. — The  pressures  and  velo- 
cities registered  from  the  three  Belgian  P.  charges  may  be  compared 
together,  but  cannot  be  compared  with  those  of  W.A.P.,  as  it  is 
well  known  that  the  more  quick-burning  powder  operates  for  a  shorter 
time  upon  the  shot,  and  is  productive,  therefore,  of  lower  velocities. 
It  may,  however,  be  noted  that  when  49*1  tons  expulsive  pressure  were 
exerted  against  each  square  inch  of  the  base  of  the  projectile,  less 
velocity  and  work  resulted  than  when  46  tons  pressure  was  registered, 
both  charges  being  Belgian  P.  ignited  under  similar  conditions,  except 
that,  perhaps,  the  chamber  v/as  warmer  when  the  smaller  pressure 
occurred. 

The  W.A.P.  Charges  in  the  11'6-inch  Bore. — Eliminating  all  excep- 
tional conditions,  it  is  evident  that  the  velocity  and  striking  force  of 
projectiles  fired  under  identical  circumstances  ought,  w^hen  the  same 
kind  of  powder  is  used,  to  bear  a  constant  relation  to  the  pressures 
exerted  upon  their  bases.  Where  this  relation  is  inconstant,  the  lowest 
expulsive  pressure  which  gives  the  highest  velocity,  may  be  fairly 
taken  as  the  nearer  approach  to  the  normal  results  to  be  expected  from 
that  charge  with  that  kind  of  shot,  as  also  the  case  of  least 
^'  wriggling  "  obstruction  to  the  exit  of  a  studded  projectile. 

The  31st  round  would,  at  first  sight,  appear  to  be  the  normal 
110-lbs.  W.A.P.    charge,    as   it   gives   the   highest   velocity  with 
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the  lowest  expulsive  pressure,  but  I  am  inclined  to  doubt  the  accuracy 
of  the  registered  pressure  on  the  base,  as  it  is  so  much  less  than 
that  which  occurred  at  the  vent.  Therefore,  the  13th  round  would 
appear  to  be  the  normal  110-lbs.  W.A.P.  charge,  giving,  with  19*2 
tons  base-pressure  on  the  square  inch,  a  resulting  blow  of  7,508  foot- 
tons  at  110  feet  from  the  muzzle.  These  normal  results  appear  to 
correspond  very  fairly  with  JN'os.  11,  30,  and  32.  But  contrast  the 
normal  110-lbs.  W.A.P.  charge,  No.  13,  with  No.  4,  where  six  extra  tons 
expulsive  pressure  per  square  inch,  with  100  lbs.  of  powder,  gave  a 
less  blow  ;  with  No.  21,  in  which  1,829  foot-tons  of  work  were  absorbed 
by  the  escaping  projectile,  causing  the  crusher- gauge  to  go  up  seven 
extra  tons  ;  with  No.  23  and  25,  where  the  escaping  projectiles  absorbed 
in  the  "  oblique  movement  of  their  axes  "  about  the  rear-studs,  up- 
wards of  a  thousand  foot- tons  of  work,  causing  the  gases  to  register  5 
and  4  tons  extra  pressure  ;  and  with  No.  7,  where  12  extra  tons  per 
square  inch  on  the  base  only  produce  about  700  foot-tons  greater 
blow.  What  must  have  been  the  wriggling  and  stud- wedging  in  the 
gun  and  the  condition  of  the  studs  which  absorbed  all  this  useful 
work? 

It  will  be  observed  that  Nos.  21,  23  and  25  were  of  the  same  brand, 
yet  No.  21  projectile  absorbed  in  its  "  oblique  movements  "  within 
the  gun  857  foot-tons  of  work  more  than  that  absorbed  by  No.  25, 
causing  the  gases  to  accumulate  to  2|-  tons  greater  expulsive  pressure 
against  its  base. 

Again,  No.  29  approached  nearest  to  the  normal  of  the  115-lbs. 
charges,  for  its  projectile  would  have  struck  a  7,839  foot-ton  blow,  as 
the  result  of  23'4  tons  pressure  per  square  inch  upon  its  base.  A  blow 
of  identical  force  was  produced  by  nearly  seven  tons  more  base- pressure 
on  the  square  ingh,  in  No.  28.  Whilst  a  comparison  of  the  last  round 
(No.  35)=^  with  the  normal  115-lbs.  charge  (No.  29)  shows  the  pro- 
jectile absorbing  1,446  foot- tons  of  work,  causing  the  highest  accumu- 
lation of  gases  registered  with  any  similar  charge.  Indeed,  comparing 
the  first  three  115-lbs.  charges  with  the  last  three,  I  am  inclined  to 
think  some  roughening  of  the  grooves  must  have  taken  place  in  advance 
of  the  seat  of  the  studs  subsequent  to  the  last  examination.  The  means 
of  these  115-lbs.  charges  show  clearly  that  the  diminution  of  striking 
force  produced  an  accumulation  of  gases  in  the  gun.    They  are : — 


115-lbs.  W.A.P. 

Mean 

Mean  pressure  at 

Mean 
striking 
force. 

ll*6-inch  charges. 

velocity. 

Axis. 

Vent. 

Shot. 

Nos.  27,  28,  29   - 

Nos.  33,  34,  35  - 

feet. 
1,274 
1,199 

tons. 
24-3 
29  -4 

tons. 
21-6 
23  -8 

tons. 
26-3 
30-9 

foot-tons. 
7,871 
6,978 

=^  This  No.  35  may  possibly  be  a  typograpliical  error.  But  the  Keport  throws 
little  or  no  light  upon  the  table,  and  the  figures  can  only  be  accepted  as  given. 
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The  normal  120-lbs.  charge  is  the  20th,  the  obHqne  movement  of 
the  axis  of  the  projectile  "  about  the  rear-studs,  being  evidently  le.s.^ 
severe  than  in  the  case  of  the  succeeding  115-lbs.  charges,  and  only 
little  more  so  than  with  the  normal  110-lbs.  charge  (No.  13).  Probably 
No.  20  is  an  accidental  instance  in  which  the  shot  escaped  with  a  very 
slight  "  oblique  movement,"  and  its  studs  without  any  shear  or  wedg- 
ing, and  perhaps  it  may  have  nearly  centered  itself  in  the  bore.  Such  a 
phenomenon  would  explain  the  fact  that  the  shot  escaped  with  8,883 
foot- tons  of  striking  force  in  it,  having  sustained  a  base-pressure  of  only 
21*7  tons.  If  the  axis  of  every  escaping  projectile  had  corresponded  with 
the  axis  of  the  piece,  then  every  accretion  of  powder  gases  in  the  rear 
would  have  produced  an  increased  striking  force.  But,  on  the  contrary, 
with  only  one  exception  in  which  more  than  double  pressures  occurred 
(No.  6),  every  weaker  blow  with  120-lbs.  charges  (except  No.  15)^  was 
attended  with  higher  accumulations  of  gases.  Thus,  as  compared  with 
the  normal  120-lbs.  charge,  the  17th  projectile  absorbed  677  foot-tons 
of  work,  causing  the  gases  to  rise  to  nearly  double  the  pressure ;  the 
6th  shot,  projected  by  25  ton  per  square-inch  greater  pressure,  at- 
tained only  143  foot-tons  greater  energy;  whilst  130  lbs.  of  similar 
powder  (No.  8)  exerted  nearly  three  times  the  2>ressure  of  the  normal 
120-lbs.  charge  upon  its  projectile,  yet  resulted  in  67  foot-tons  less  work. 
Now,  Sir  Wm.  Armstrong  says,  ''of  course,  it  is  the  maximum  pressure 
"which  causes  the  failure  of  the  stud,'"  and  the  late  Ordnance  Select 
Committee  reported  that  "  the  gun  rifled  on  the  French  ('  Woolwich  ') 
"  system  has  decidedly  the  loivest  velocities ^  May  we  not  reasonably 
ask  when  this  maximum  pressure  of  63*7  tons  was  registered  on  the 
base  with  low  velocity  in  the  projectile,  what  was  the  extent  of  "  the 
"  failure  of  the  stud"  ?  and  what  became  of  the  expulsive  force  developed 
by  the  130  lbs.  of  similar  powder  ?  As  the  bore  within  the  maximum 
powder- pressure-area  was  not  strained,  where  was  the  power  of  these 
gases  absorbed?  The  "local  action  "was  on  the  base  of  the  shot, 
where  did  the  shot  convey  it  to,  as  it  was  not  carried  out  of  the  gun  ? 

Sir  Henry  Storks  "  has  never  been  satisfied  with  the  discrepancies 
"  as  to  the  amount  of  pressure  produced  by  a  comparatively  small  in- 
"  crease  in  the  charge  of  powder."  The  expulsive  pressure  per  square 
inch  given  by  the  normal  120-lbs.  charge  was  21*7  tons  on  the  base  of 
the  projectile,  that  given  by  the  130-lbs.  charge  was  63*7  tons.  The 
same  powder  was  employed  under  identical  conditions.  When  130-lbs. 
charges  are  exploded  in  torpedoes,  in  mines,  or  anywhere  except  in  a 
French- rifled  gun  with  short  rifle-bearings,  is  the  explosive  force  evolved, 
found  to  be  three  times  that  of  120-lbs.  charges  ?  It  is  the  fault  of  the 
powder-manufacturer  say  some — but  is  it  found  that  small  charges  of 
similar  powder  produce  these  anomalous  results  ?     And  do  not  the 

*  Cases  Hke  those  of  No.  15,  where  a  lower  base-pressure  was  productiye  of  a 
lower  velocity,  may  arise  from  the  "oblique  movement"  or  wriggle  taking  place 
nearer  the  muzzle,  as  when  the  front  studs  come  violently  into  bearing  12  inches 
from  the  outer  end  of  the  bore.  Then  ■  the  velocity  would  be  checked,  but  the 
accumulation  of  gases  would  not,  except  in  very  severe  wriggles,  exceed  the  maximum 
powder  pressure  which  had  already  been  registered  after  the  shot  had  moved 
6  inches. 

c  2 


20 


POWDER  PRESSURES 


Committee  report  that  ^'when  any  descrijption  of  powder  is  increased 
"  beyond  a  certain  limit,"  these  ''discrepancies  as  to  the  amount  of 
"  pressure  produced  "  always  occur  ? 

Perhaps,  say  others,  the  pebbles  may  have  fallen  evenly  together  in 
the  cartridge,  so  as  to  fit  like  bricks  in  a  wall,  leaving  no  interstices 
between  ; — but,  in  that  impossible  case,  the  shot  would  be  driven  out 
slowly  long  before  the  flames  reached  the  centre  of  the  compact  mass, 
and  the  crusher  in  its  base  would  register  a  lower,  not  a  higher  pres- 
sure. It's  all  those  "  intense  wave  pressures,"  say  others  ; — but,  why 
do  "gas  waves"  vary  in  height  to  three  times  their  usual  altitude? 
Grant  that  the  injuries  sustained  by  every  recovered  and  broken-up 
projectile  are  inflicted  within  the  gun  ;  that  there  is  "  an  oblique  move- 
"  ment  of  the  axis  of  the  projectile  "  about  the  rear-studs  ;  that  "it  is 
"the  maximum-pressure  which  causes  the  failure  of  the  stud ;"  and 
that,  in  short,  mechanical  forces  are  at  work  during  the  exit  of  the 
shot,  checking  its  progress,  and  causing  an  unwonted  accumulation  of 
gases  in  its  rear,  and  the  greater  part  of  the  phenomena  is  solved. 

Practice  with  12-mcH  700-lbs.  Shot  (Table  II,  pp.  22  and  23). 

The  Practice  Table  of  the  12-inch  barrel  is  very  complete  as  regards 
both  the  pressures  and  the  examinations  of  the  bore,  though,  as  before, 
we  have  no  account  of  the  injuries  sustained  by  the  several  projectiles. 
The  increase  of  calibre  was,  of'  course,  attended  with  diminished  pres- 
sures from  similar  charges.  The  bore,  however,  began  to  develop  at 
an  early  stage  those  roughnesses,  burrs  on  the  edges  of  the  grooves, 
and  enlargements  in  front  of  the  seat  of  the  studs,  which,  by  obstruct- 
ing the  path  of  the  studs,  intensify  the  "  oblique  movement  of  the  axis 
"  of  the  projectile  "  about  the  rear  ring,  thus  checking  its  escape  and 
causing  an  accumulation  of  gases  in  the  powder  chamber.  This  can 
be  very  clearly  traced  in  Table  II  by  comparing  the  earlier  with  the 
later  pressures,  and  observing  how  these  are  generally  attended  with 
an  absorption  of  useful  work  within  the  gun.  This  table  is,  in  this 
respect,  far  more  instructive  than  the  less  perfectly-recorded  practice 
with  the  11' 6-inch  bore. 

The  Belgian  \2-inch  P.  Charges . — The  seven  quicker-burning  Belgian 
P.  charges  naturally  gave  high  pressures  which  acted  for  shorter  periods 
upon  their  projectiles,  and  therefore  produced  relatively  inferior  results  ; 
but  these  pressures  ought  to  have  been  as  regular  in  the  gun  as  they 
would  have  been  in  a  shell,  in  a  mine,  or  in  a  torpedo,  unless  some  forces 
operated  in  the  gun  which  find  no  place  in  the  shell,  in  the  mine,  or  in 
the  torpedo.  The  bore  presenting  a  polished  surface  when  the  three 
110-Jbs.  Belgian  P.  charges  were,  fired,  the  irregularities  are  very  re- 
markable ;  still, we  find  the  first  one  (No.  2  discharge)  yielding  six  tons 
more  pressure  than  the  other  two,  without  any  adequate  increase  of 
striking  force. 

The  four  115-lbs.  Belgian  P.  charges  acted  more  violently  on  the 
wriggling  shot,  giving  them  less  time  to  recover  their  true  direction. 
No.  10  shot  appears  to  have  sufiered  least,  as  it  took  away  with  it 
8,936  foot-tons  of  useful  work  as  the  result  of  26'4  tons'  expulsive 
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pressure.  But  tlie  12th  and  14tli  shot  found  or  formed  a  slight  en- 
largement of  the  bore  at  the  point  where  their  rear-studs  come  into 
bearing  and  the  front-studs  hammer,  which  would  naturally  intensify 
"the  oblique  movement  of  the  axis  of  the  projectile"  about  the  rear- 
ring  of  studs ;  and,  accordingly,  the  gases  accumulated  behind  these 
shot,  to  the  extent  of  23  and  21  tons  per  square  inch  extra  expulsive 
pressure  respectively,  without  any  noteworthy  increase  of  velocity  and 
striking  force.  There  were  "intense  wave  pressures  "  no  doubt,  but 
the  powder  and  all  its  apparent  conditions  were  alike,  and  you  might 
as  well  blame  the  waves  of  the  sea"  for  overwhelming  a  badly-bal- 
lasted ship,  as  say  that  this  vast  absorption  of  expulsive  force  within 
the  gun  was  caused  by     wave  pressures." 

The  Waltham  Abheij  124nch  P.  Charges. — The  "milder"  slow-burn- 
ing W.A.P.  charges  evinced  at  least  four  clearly- defined  effects  : — 

1st.  The  pressure  on  the  base  of  the  shot  was,  generally,  several 
tons  less  than  that  registered  at  the  inner  end  of  the  bore,  and,  in  the 
higher  ones,  a  little  more  than  that  at  the  vent. 

2nd.  All  the  earlier  discharges,  when  the  12-i'rich  tore  was  fresh  from 
the  factory,  gave  very  regular  and  loiv  pressures,  with  very  fairly  corre- 
sjponding  striking  forces. 

3rc^.  When  the  tore  was  roughened,  hurred,  enlarged,  fissured  and 
crached  just  in  front  of  the  seat  of  the  studs,  the  pressures  were  very  high 
and  very  irregular,  with  an  utter  lach  of  correspondence  in  the  resulting 
striking  forces. 

4<th.  The  space  within  which  the  maximum  poivder  pressure  is  confined 
hy  the  projectile,  is,  except  as  to  erosion  over  the  hase  of  the  shot,  ivholly 
uninjured  from-  the  intense  pressures ;  whilst  the  centres  of  the  injuries 
are  upwards  of  3|-  feet  from  the  point  where  the  maximum  powder  pres- 
sures were  registered,  and  correspond,  as  nearly  as  possible,  ivith  that 
point  in  the  tore  where  the  front-studs  would  strike,  and  ivhere  the  rear- 
studs  were  driven  into  hearing,  and  where  "  the  oblique  movement  of  the 
"  axis  of  the  projectiles  "•  about  their  rear  rings  of  studs  would  necessarily 
he  most  intense.    (See  Plate  I.) 

To  make  these  points  quite  clear.  Table  III  has  been  formed,  in 
which  are  given,  1st,  the  results  with  each  charge  when  the  "  oblique 
"  movement  of  the  axis  of  the  projectile"  was  at  a  minimum,  being  the 
least  objectionable  or  normal  mechanical  condition;  2nd,  the  mean 
results  when  the  bore  was  fresh  from  the  factory ;  and  3rd,  the  mean 
results  when  the  bore  was  roughened,  burred,  fissured,  cracked,  and 
enlarged  by  the  front-studs  and  in  front  of  the  point  of  driving  con- 
tact of  the  rear-studs.    (See  Plate  1.) 

Cause  and  effect  are  brought  out  very  clearly  in  Table  III,  establish- 
ing a  prima  facie  case  against  the  projectile,  which  a  more  minute 
examination  of  the  detailed  Table  II  fully  justifies. 
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The  first  tiiree  110-lbs.  W.A.P.  discliarges  (Nos.  1,  3,  5)  were  so 
regular  in  their  action,  that  the  projectiles  would  appear  to  have  slid 
over  the  polished  surface  of  the  bore  with  uniformity  of  movement ; 
whilst  the  last  four  110-lbs.  discharges  (Nos.  34,  35,  3G,  37,  38)  had 
no  relation  whatever  to  the  first  three,  or  to  each  other.  No.  1  drove  the 
projectile  outby  17'2  tons  expulsive  pressure  on  the  square  inch,  No.  38 
did  so  with  nearly  double  that  pressure,  and  yet  the  resulting  blow 
would  only  have  been  238  extra  foot-tons.  There  was  thus,  evidently, 
an  impediment  to  the  shot's  escape  somewhere ;  and  such  impediment 
caused  the  gases  to  accumulate  in  its  rear  to  nearly  double  their  wont. 
An  impediment  is  found  in  the  bore  at  the  point  of  "  driving  "  contact 
of  the  rear-studs  sufficient  to  set  up  an  intense  oblique  movement  of 
"the  axis  of  the  projectile"  round  the  studs.    (See  Plate  I.) 

Now,  110  lbs.  W.A.P.  powder  is  the  maximum  service  charge  to  which 
this  gun  is  reduced.  If  38  horizontal  discharges^  sj)read  over  one  hundred 
and  four  days,  upwards  of  24  hours  elapsing  between  each  of  the  last  four 
rounds,  doubles  the  pressures, — what  might  occur  if,  at  the  end  of  three 
years^  training  practice  at  sea,  firing  eight  rounds  every  three  months,  or 
96  discharges  in  all,  the  ship  had  to  go  into  a  naval  bombardment — in- 
which  time  is  an  important  elemeiit — and  fired  luith  elevation  at  the  rate 
of  20  rounds  per  hour  for  a  few  hours  ? 

The  lowest  pressure  registered  on  the  base  of  the  12-inch  shot  was- 
15*8  tons  per  square  inch,  with  115  lbs.  W.A.P.  (No.  9),  the  correspond- 
ing energy  being  8,090  foot- tons.  Eight  12-inch  discharges  with 
English  P.  powder  gave  less  velocity  and  striking  force,  with  greater 
expulsive  pressure  behind  the  projectiles.  The  18th  discharge  exerted 
nearly  double  the  pressure  on  the  shot  with  less  useful  work.  The  9th 
shot  had  evidently  less  "  oblique  movement "  than  any  other  12 -inch 
projectile ;  and  every  other  shot  did  far  too  little  work  outside  the  gun, 
and  far  too  much  inside  it,  absorbing  several  hundred  foot- tons  of  work 
at  each  discharge,  to  its  own  detriment  and  to  that  of  the  bore. 

As  the  gun  was  designed  to  consume  120  lbs.  of  powder,  the  W.A.P.. 
charges  of  this  amount  have  peculiar  interest.  The  first  one.  No.  15y 
justified  Colonel  Campbell,  Sir  W.  G.  Armstrong,  and  Sir  Joseph 
Whitworfch  in  fixing  upon  that  charge  for  the  gun.  Notwithstanding 
the  loss  of  power  incidental  to  balancing  projectiles  upon  two  points, 
the  "  oblique  movement  of  the  axis ''  resulting  therefrom,  was  least 
severe  when  the  bore  was  smooth.  The  average  pressures  registered  by 
120  lbs.  P.  behind  the  700-lbs.  shot,  when  the  12-inch  bore  was 
smooth,  without  erosion,  burrs,  enlargements,  &c.,  were  only  about  six 
tons  more  on  the  square  inch  than  those  registered  by  85  lbs.  P.  behind 
the  600-lbs.  shot,  whilst  the  pressure  yielded  by  No.  15  was  only  three 
tons  more. 


26 


POWDER  PRESSURES 


M.L.R. 
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Powder  charge. 

Maximum 
pressure  per 
square  inch. 

gun. 

o 

Ul 

Brand, 
W.A.P. 

Weight.  . 

A. 

Inner 
end 
of 
bore. 

B. 

Yent. 

C. 

Base 

of 
shot. 

Observed  v( 
50  yai 

Remarks. 

lbs. 

lbs. 

tons. 

tons. 

tons. 

feet. 

r  Mean     of  ten 

1                                1  L. 

12-in.,  25-tons 
12-in.,  35-tons 

3>  » 

600 
700 

18  May,  1870 
18  Oct.,  1870 

J)  5J 

85 
120 

18-0 

24  -4 
20  0 

16  -8 

20-1 
18-4 

15 

21-6 
18  0 

1,290 

1,309 
1,312 

\    rounds,  except 
1   base  pressure, 
L  one  round, 
r  Mean  of  three  first 
1_  120-lbs.  charges. 
]  First  120-lb8.  dis- 
\  charge,  No.  15. 

Taking  this  15th.  (120-lbs.)  discharge  as  the  standard  of  comparison, 
it  will  be  observed  that  the  enlargement  of  the  bore  at  th.e  point  where 
the  front-stud  hammers  and  of  "driving"  contact  with,  the  rear- 
studs  had  already  commenced  (see  last  column  of  Table  II)  ;  and  that 
the  "oblique  movements"  of  the  next  two  shot  fired  under  identical 
conditions,  offered  enhanced  resistance  to  their  escape,  so  that  they  did 
somewhat  less  useful  work  outside  the  gun,  causing  a  rise  of  5*4  tons  in 
the  base  pressures. 

The  eccentricity  in  the  velocities  as  compared  with  the  irregularity  in 
the  pressures,  rapidly  increased  as  the  bore  roughened,  culminating  at 
the  28tli  discharge,  when  66  tons'  pressure  was  registered  at  the  bottom 
of  the  bore,  and  53*2  tons  at  the  base  of  the  shot,  yielding  only  621 
foot-tons  extra  blow. 

Thus,  in  the  course  of  thirteen  horizontal  discharges,  spread  over  five 
weeks,  maximum  pressures  are  evolved  from  two  identical  120-lbs. 
W.A.P.  charges,  of  20  and  of  66  tons  respectively.  The  problem  of  the 
Surveyor- General  of  the  Ordnance  might  well  assume  a  different  form, 
for  it  is  not  a  question  here  of  different  amounts  or  different  kinds  of 
powder,  of  different  elevations,  or  of  different  chamber  temperatures. 
Every  condition  is  identical.  The  gun  was  carefully  nursed  on  both 
days.  It  was  the  third  horizontal  discharge  on  each  day  that  we  are 
comparing,  and  we  may  assume  that  the  intervals  between  the  discharges 
were  equally  large.  Yet  3|  times  greater  pressure  is  registered  on  one 
occasion  than  on  the  other.  Why  is  this  ?  Again  I  ask,  has  any 
powder-manufacturer  found  that  carefully-made  gunpowder  varies  in 
its  explosive  force  to  the  extent  of  3^  times  the  pressure  ?  Do  shells 
explode  with  3^  times  their  wonted  violence  without  cause  ?  Do 
torpedoes  manifest  eccentricities  to  this  extent  ?  Do  miners  find  that 
identical  charges  of  similar  powder,  fired  under  like  conditions,  explode 
with  3^  times  their  usual  force  ?     Yary  the  question  as  you  will, 
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nowhere  but  in  a  Woolwich  rifled  gun,  containing  a  non- centering  shot 
balanced  in  unstable  equilibrium  upon  two  points,  and  restricted  to  a 
short  rifle-bearing  of  1  inch  in  each  groove,  there,  and  there  only,  do 
similar  charges  fired  under  like  conditions,  produce  such  anomalous 
results. 

There  are,  of  course,  waves  in  a  gun,  just  as  there  are  waves  in  the 
sea ;  but  when  the  waves  of  the  sea  singled  out  and  engulphed  a  par- 
ticular ship  in  the  midst  of  a  squadron,  the  common  sense  of  seamen 
told  them  that  the  fault  must  have  been  in  the  ship  and  not  in  the 
waves.  And  when  gunpowder  plays  such  pranks  in  a  gun,  every 
intelligent  gunner  knows  that  it  is  not  the  gas-waves  but  the  shot  which 
must  be  at  fault. 

Again,  we  are  told  that  it  was    intense  wave  pressures  "  and  "local 

action"  which  disabled  the  gun.  Kow  this  66  tons'  pressure  was 
registered  more  than  3  J  feet  from  the  spot  where  the  whole  of  the  inju- 
ries are  concentrated.  (Plate  I. )  And  if  the  shot  had  centred  itself  in  the 
bore,  even  the  53  tons'  pressure  on  its  base  could  not  have  reached  within 
several  inches  of  the  damages  ;  so  that  it  is  perfectly  clear  that  it  was  not 
the  direct  action  of  the  maximum  powder-pressure  which  disabled  the 
gun,  but  the  mechanical  movements  of  the  shot  acted  upon  by  these 
great  pressures, — the  two  forces,  viz.,  the  wriggles  of  the  shot  and  the 
combustion  of  the  charge,  acting  and  reacting  upon  one  another. 

The  Loss  of  Striking  Force, — Though  the  loss  of  endurance  is  a 
serious  matter,  the  loss  of  power  is  hardly  less  serious,  since  it  compels 
us  to  reduce  the  charges  and  then  to  employ  a  gun  of  35  tons'  weight  to 
do  the  work  of  one  of  25  tons,  and  again  to  build  one  of  50  tons'  weight,  of 
still  less  endurance  (unless  it  be  confined  to  reduced  charges),  to  do  the 
proper  work  of  a  35-ton  gun,  and,  possibly,  a  70-ton  gun  to  do  the  work 
of  a  50-ton  one.  For  not  only  is  useful  work  abstracted  from  each 
powder- charge,  but  we  are  compelled  to  employ  smaller  charges  than 
the  bore  could  usefully  burn.  Thus,  the  35-ton  gun  could  easily  burn  the 
120  lbs.  of  P.  powder,  for  which  it  was  designed,  but,  owing  to  these 
"  oblique  movements  of  the  axis  of  the  projectile,"  and  to  the  result- 
ing accumulation  of  gases  in  its  rear,  the  Committee  report  tliat 

two  rounds  of  such  a  charge  (115  lbs.  P.)  witl  not  he  a  dangerous 

'proof and  the  service  charges  are  reduced  from  120  lbs.  to  110  and 
85  lbs.  P.  The  loss  of  striking  force  resulting  (1)  from  the  non- 
centering  of  the  axes,  and  (2)  from  the  reduction  of  powder  charge, 
can  hardly  be  less  than  1,500  foot- tons,  i.e.,  than /rom  one-fifth  to  one- 
sixth  that  which  the  gun  is  capable  of  yielding. 

Thus  whereas,  at  its  own  muzzle,  the  35-ton  gun  has  now  barely 
force  to  perforate  12-inch  armour  and  backing  at  the  extreme  "biting" 
angle,  its  muzzle-blow  would  suffice,  if  it  had  not  "decidedly  the 
"  lowest  velocities," — and  was  not  obliged  to  reduce  its  charge, — to  per- 
forate 14-inch  armour  and  backing  at  the  extreme  "  biting"  angle.  Two 
additional  inches  of  armour  perforation  would  thus  be  gained,  whilst 
prolonging  the  life  of  this  sickly  "infant." 

Captain  Maitland,  R.A.,  the  Deputy- Superintendent  of  the  Royal 
Gun  Factories,  stated  at  the  Civil  Engineer's  Institution,  last  year, 
that  "  the  object  kept  steadily  in  view  by  the  authorities  was  to  get 
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"  the  highest  possible  velocity  out  of  a  gun  with  the  heaviest  possible 
projectile,  or,  in  other  words,  to  get  through  the  thickest  armour- 
plate  at  fighting  distance."    And  the  learned  Professor  of  Artillery 
stated  on  the  same  occasion,  that  "  high  velocities  were  most  desirable, 
"  as  they  gave  longer  ranges,  more  accurate  practice,  and  greater 
"  striking  power  than  low  velocities,  and  in  some  circumstances,  such 
"  as  firing  at  ii*on- plated  vessels,  they  were  indispensable.  High 
velocities  were  fully  appreciated  in  continental  services,  and  by  most 
"  eminent  ordnance  manufacturers   or   inventors,  such   as  Krupp, 
"  Armstrong,  Whitworth,  Lancaster,   Palliser,  Scott,  and  others." 
Admiral  A.  Cooper  Key,  C.B.,  F.R.S.,    when  Director  of  Naval 
Ordnance,  enunciated  the  axiom  that  the  first  essential  of  a  naval  gun 
is  endurance,  and  the  second  "penetrating  power  at  ranges  up  to 
"  1,200  yards." 

In  the  face,  however,  of  every  artillery  authority,  and  of  the  fact  that 
perforating  force  varies  as  the  squares  of  the  velocities,  we  deliberately 
employ  a  rifling  of  which  the  official  advocates  themselves  reported 
that,  even  when  firing  the  same  charges,  it  "  has  decidedly  the  lowest 
"  velocities,"  and  which  compels  us  to  diminish  the  velocity  and  perfora- 
tion still  more  by  reducing  the  powder  charges  far  below  those  which 
the  several  bores  could  usefully  consume  ;  whilst  the  7-inch  gun  thus 
reported  upon,  itself  stated  by  a  steel  engraving  of  its  own,  that  its 
projectiles  had  destroyed  its  bore,  in  their  attempts  to  attain  even 

decidedly  the  lowest  velocities."    (See  Plate  III.) 

Pressures  ix  25-ton  Guns. 

But  do  other  French  or  miscalled  "  Woolwich  "  rifled  guns  suffer  in 
this  way  ?  Certainly  they  do ;  but  the  mischief  increases  with  the  weight 
of  the  shot  to  be  projected,  inasmuch  as  the  rifle-bearing  in  each  groove 
is  less  for  a  700-lbs.  shot  than  for  a  115-lbs.  projectile.  Every  heavy 
studded  projectile  which  is  fired  is  so  injured  in  "wabbling"  its  way 
out  of  the  gun,  that  it  is  obliged  to  be  melted  up.  .  Now  these  heavy 
projectiles  cost  a  good  deal  of  money ;  12-inch  ones  cost,  for  example, 
nearly  £5.  Are  five-pound  notes  so  plentiful  that  anybody  can  afford 
to  burn  them  lightly,  or  without  good  cause  ?  Is  not  this  re-melting  of 
recovered  projectiles  sufficient  evidence  that  unmechanical  contrivances 
have  been  absorbing  work  within  the  bores  that  ought  to  have  been 
acting  on  hostile  armour  ? 

What  mean  those  "  local  enlargements,  dents,  and  even  occasionally 
"  cracked  tubes,"  testified  to  by  the  Special  Committee,^  as  the  result 
of  proving  guns  with  only  1^  times  their  diminished  or  miscalled 
"  battering"  charges? 

The  Committee  on  Explosives  tell  usf    that,  with  a  12-inch  calibre, 

the  (25-ton)  gun  would  probably  consume  95  lbs.  of  powder  with  as 
"  good  useful  effect  per  lb.  of  powder,  and  with  no  greater  pressure  per 

square  inch  than  it  does  85  lbs.  of  powder  with  an  11-inch  calibre." 
Why,  then,  are  the  miscalled  "battering"  charges  of  this  gun  10  lbs. 

*  "  Extracts  of  Artillery  Proceedings,"  &c.,  toI.  x,  Part  II,  page  81. 
t  "  Report "  of  1st  April,  1872,  p.  3. 
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below  its  powers  of  combustion  ?  Simply  because,  even  with  85-lbs. 
charges  and  600-lbs.  shot,  the  maximum  pressures  vary  from  14  "4  to 
20*5  tons  on  the  square  inch ;  and  with  95  lbs.  there  is  no  saying  what 
they  might  jump  to. 

Why  should  600-lbs.  shot  in  a  12-inch  bore  yield  so  much  higher 
pressure  than  700-lbs.  shot  in  a  similar  bore  ?  Does  the  gunpowder 
know  instinctively  that  the  weight  of  the  gun  is  less  ?  Does  a  short 
12-inch  gun  12  calibres  in  length,  consume  its  charge  better  than  a  longer 
12-inch  gun  of  13^  calibres  ?  Or,  is  it  not  capable  of  easy  demon- 
stration, that  the  mechanical  action  of  the  shorter  600-lbs.  shot  about 
its  rear-studs  is  more  lively  than  that  of  the  longer  shot 

The  loss  of  endurance  in  the  25-ton  gun  is  so  great,  that  not  one  of 
the  class  has  been  subjected  to  an  ordeal  anything  like  what  they  would 
have  to  undergo  in  a  naval  bombardment ;  whilst  the  loss  of  velocity 
and  striking  force  is  such  that,  properly  rifled,  the  12-inch  2 5- ton  gun 
would  perforate  the  Glatton's"  turret  easily,  and  penetrate  whatever 
the  present  35-ton  gun  can  penetrate. 

Pressures  in  18-ton  Guns. 

The  influence  of  length  upon  the  ''oblique  movements"  of  the 
shot  was  evidenced  by  the  10-inch  gun  experiment  with  similar  charges 
behind  projectiles  of  varying  length  and  weight.f  The  weights  of 
the  projectiles  varied  from  300  to  1,200  lbs.,  and  it  was  found  that 
with  similar  charges  of  P,  the  additional  weight  of  shot,  after  450  lbs., 
gave  very  trifling  increase  to  the  powder  pressure,  whilst  the  regularity 
of  the  pressures  and  the  correspondence  of  the  velocities  was  much 
enhanced.  The  results  were  still  more  confirmatory  when  the  more 
violent  quick-burning  R.L.G.  was  used,  for  the  wriggling  movements 
of  the  short  300-lbs.  shot  caused  higher  pressures  than  those  of  the 
longer  600-lbs.  shot,  using  the  same  (60-lbs.)  charges ;  thus  justifying 
the  Official  Report  J  that  "when  any  description  of  2^oiuder  is  increased 
"  beyond  a  certain  limit,  wave  or  local  pressures  are  set  up  which  strain 
''  the  gun  unduly,  without  affording  an  equivalent  of  useful  effect  on  the 
project  lie.'"  Clearly,  then,  in  the  judgment  of  the  Committee,  the 
^'  description  of  powder  "  has  nothing  whatever  to  do  with  the  erratic 
relations  between  the  pressures  and  velocities. 

Piring  its  ordinary  70-lbs.  P.  and  service  400-lbs.  shot,  the  pressures 
in  the  10-inch  18-ton  gun  show  to  a  slighter  extent  the  operation  of 
similar  mechanical  forces  within  ;  but  when  the  proof  charge,  87^  lbs.  P., 
was  used,  the  eccentricity  was  quite  as  remarkable  as  in  the  35-ton  gun, 
the  pressures  rising  to  63*4  tons.  29'8  tons  per  square  inch  pressure  on 
the  base  ejected  the  shot  with  three  feet  7nore  velocity  than  it  had  when 
driven  out  by  12  tons  per  square  inch  higher  expulsive  force.  Clearly 
there  was  an  enormous  extra  force  applied  to  the  shot  which  must  have 
been  conveyed  by  it,  through  its  studs,  to  the  gun,  inasmuch  as  it  did 
not  carry  this  extra  force  out  of  the  bore. 

As  might  be  expected,  the  quicker  burning  and  more  violent  R.L.G. 

*  The  mechanical  action  here  referred  to  is  the  "  oblique  movement  of  the  axis," 
not  the  rotatory  force. 

t  "  Extracts  of  Artillery  Proceedings,"  vol.  x,  Part  II,  page  84. 

Z  See  "  Eeport  of  Committee  on  Explosiyes,"  1st  April,  1872,  page  7. 
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powder  was  even  more  erratic  than  the  P.  For,  with  the  service  60-lbs. 
R.L.G.  charge,  the  expulsive  pressures  on  the  base  varied  from  22*5  to 
33*9  tons,  without  any  adequate  increase  of  velocity.  And  when  the  proof 
75-lbs.  R.L.Gr.  charge  was  employed,  the  maximum  pressures  jumped  to 
66*8  tons,  exceeding  any  registered  in  the  35-ton  gun,  but  without  the 
slightest  damage  to  the  powder-chamber.  Are  the  guns  then  uninjured 
by  these  irregularities  ?  ISTo.  The  lands  and  grooves  which  are 
traversed  by  the  projectiles,  but  are  not  subjected  to  these  excessive 
powder- strains,  are  marked  ''by  local  enlargements,  dents,  and  even 
"  occasionally  cracked  tubes."  The  position  of  all  these  abrasions 
clearly  shows  that  they  must  have  been  made  by  the  projectile,  and  the 
only  part  of  the  projectile  which  is  supposed  to  touch  the  bore  is  the 
stud.  (Plate  II.)  Obviously,  wherever  a  stud  makes  a  dent  or  local 
enlargement,  the  process  of  making  it  must  check  the  exit,  and  the 
projectile  must  endeavour  to  revolve  on  that  point,  and,  doing  so,  must 
wriggle  with  such  severity  as  to  still  further  obstruct  its  own  escape, 
giving  extra  time  for  the  more  perfect  combustion  of  the  charge  and 
causing  the  gases  in  the  rear  to  accumulate. 

Even  when  such  small  (40-lbs.)  P.  charges  were  employed  that  the 
maximum  pressures  did  not  exceed  ten  tons  on  the  square  inch,  the  ex- 
pulsive forces  were  occasionally  highest  when  the  velocities  were  lowest. 
But  for  this,  the  10-inch  gun  might  consume  87^  lbs.  of  powder  with 
advantage,  striking  a  blow  several  hundred  foot-tons  heavier  than  at 
present;  in  fact,  perforating  armour  which  we  are  now  obliged  to 
employ  a  25-ton  gun  to  perforate. 
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The  state  of  tbe  bore  (Plate  II)  of  this  10-inch  18-ton  gun  (Expl. 
No.  375),  after  the  pressures  were  registered,  shows  that  the  studs  had 
made  and  had  to  pass  over  a  maximum  enlargement  of  upwards  of  one- 
tenth  of  an  inch  in  front  of  their  seat,  roughness  of  the  bore,  the  deepest 
furrows  of  which  were  about  the  same  spot,  a  fissure  on  the  driving 
edge  of  the  left  groove,  and  wear  on  the  driving  edges  of  all  the  grooves  : 
and  this  though  only  241  rounds  had  been  fired  at  wide  intervals  of  time 
and  horizontally,  at  the  date  of  the  examination,  viz.,  3rd  January,  1872. 
Though  these  marks  and  injuries  were  not  in  themselves  of  a  vital 
character,  they  would  greatly  intensify  the  force  of  the  "  oblique  move- 
"  ments  of  the  axis  "  of  the  400-lbs.  projectiles  about  their  studs,  and 
enhance  the  eccentricity  of  the  maximum  pressures  with  identical 
powder  charges. 

In  Plate  II,  the  400-lbs.  shot  is  shown  in  its  seat  with  the 
longest  service  P  cartridge,  and  again,  in  the  corresponding  position 
with  the  rear-studs  coming  into  "  driving  "  bearing.  With  the  shorter 
cartridges,  the  rear- studs  would  be  nearer  the  inner  end  of  the  bore. 
As  illustrated,  the  seat  of  the  rear- studs  correspond  with  the  centre  of 
the  maximum  enlargement. 


State  of  the  10-inch  bore. 
Expl.  No.  375,  3rd.  January,  1872. 
(See  Plate  II.) 
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27  to  31  „ 
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34  „ 
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Colonel  Campbell  testified  to  the  Ordnance  Council,  4th  May,  1870, 
that  the  Woolwich  "system  has  the  great  disadvantage  of  local 
"  scoring."  And  Mr.  Bashey  Britten  told  the  Institution  of  Civil  Engi- 
neers, that  "  those  who  had  seen  the  inside  of  a  Woolwich  gun  which 
had  done  much  work,  would  know  that  for  from  12  to  24  inches  from 
the  cartridge,  the  bore  sometimes  became  as  rough  as  the  bark  of  a 
"  moderate-sized  elm  tree  ;  and  it  was  up  such  a  surface  that  the  hard 
"  studs  had  to  slide.  If  the  rifling  acted  uniformly,  the  pressures  on 
"  the  gun  would  vary  constantly  with  the  vis  viva  imparted  to  the 
"  shot;  but  in  nearly  all  cases  when  extraordinary  pressures  were 
"  detected,  less  vis  viva,  instead  of  more,  was  acquired  by  the  projectiles. 
"  ^  ^  ^  ^  The  liability  of  the  studs  to  get  jammed 
"  was  necessarily  increased  under  such  circumstances,  and  then  they 
"  could  only  be  released  by  the  pressure  gathering  behind  them.  The 
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^'  velocity  of  tlie  shot  might  therefore  be  expected  to  be  less,  while  the 
"  strain  was  greater." 

Powder  Pressures  in  the  11-inch  IS-ton  Gkin,  Expl.  No.  375. — The 
injuries  to  the  10-inch  bore  (No.  375)  were  got  rid  of  by  boring  it  out 
to  11  inches  calibre ;  and  certain  comparative  experiments  were  made 
with  11-inch  400-lbs.  projectiles.  The  larger  the  bore,  the  more  perfect 
and  regular  the  combustion  of  equal  weights  of  powder,  and  the  less 
violent  the  action  upon  the  studs.  Hence  larger  charges  can  be 
employed  in  larger  bores -with  less  "wabbling,"  and  therefore  lower 
and  more  regular  pressures.  Thus  the  400-lbs.  shot  gave,  with  85  lbs. 
P.  charge,  in  an  11-inch  bore,  8  J  per  cent,  less  pressure,  and  16*7  per  cent. 
more  work  than  when  propelled  by  70  lbs.  P.  powder  in  a  10-inch 
bore.  The  initial  energy  per  inch  of  the  shot's  circumference  being 
with  the  11-inch  shot  172*2,  and  with  the  10-inch  shot  161*8  foot-tons, 
or  a  total  muzzle-blow  of  5,855,  and  5,016  foot-tons  respectively ; 
and  the  corresponding  mean  maximum  pressures  at  the  inner  end  of 
the  bore,  17*8  and  19*4  tons  per  square  inch. 

Though  the  11-inch  bore,  being  fresh  from  the  factory,  had  a  polished 
surface,  free  from  dents,  abrasions,  roughnesses,  and  wear  on  the  edges 
of  the  grooves,  and  was,  therefore,  most  favourable  to  regularity  of 
action;  still  the  "oblique  movements  of  the  axis  of  the  projectile"  are 
traceable  in  the  milder  pressures  registered  with  the  11-inch  400-lbs. 
shot,  e.g.,  14*9  tons  per  square  inch  expulsive  force  on  the  base  of  the 
shot  yielded  5,800  foot- tons  blow,  but  nearly  2  tons  per  square  inch 
more  pressure  gave,  under  apparently  identical  conditions,  43  foot-tons 
less  blow,  and  nearly  1  ton  more  pressure  yielded  157  foot- tons  lighter 
blow. 
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tons. 
19*4 
18  *0 
15  *6 

tons. 
14  -0 
12-6 
14  -0 

foot-tons. 
6,109 
5,952 
5,961 

["About  halfway 
<  between  C  and 

L  I. 

55  lbs.,  lot  1,404.. 
jj  J? 

5)                  >J              •  • 

if  J) 

1,441 
1,433 
1,427 
1,446 

17-2 
16*4 
15  -6 
16-5 

16  *3 
16  -1 
14-9 
15*3 

16-8 

13-  3 
15 '6 

14-  9 

12*5 
13  -1 
12  -3 
12  -5 

5,757 
5,692 
5,643 
5,800 

Note. — See  Mr.  Bashley  Britten's  very  able  and  instructive  reply  to  the  discussion 
at  the  Institution  of  Civil  Engineers,  appended  to  his  paper  on  "  The  Construction  of 
Heavy  Artillery." 
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Powder-Pressures  in  other  Heavy  Guns. 

As  every  lieavy  projectile  is  damaged  in  escaping  out  of  the  bore, 
each  shot  must  divert  mechanical  force  to  that  object,  and  the  necessary 
result  is,  that  a  great  many  guns  have  been  more  or  less  injured  in 
slow  firing  with  diminished  charges  of  powder  at  low  elevations  during 
the  past  eight  years.  The  Ordnance  Inspector's  Reports  on  these  nume- 
rous injuries  must  be  very  bulky  and  dry  literature.  Yet,  in  the 
interests  of  the  public  service,  I  volunteered,  at  my  own  cost  and  labour, 
critically  to  examine  the  whole  of  those  records,  with  the  view  of 
tabulating  the  positions  of  the  several  damages,  in  the  hope  of  thus 
showing  in  each  case  how,  when,  and  where  the  mechanical  forces  were 
misapplied,  with  the  corresponding  loss  of  endurance  and  of  striking 
force,  and  I  requested  the  oversight  and  approval  of  the  Director  of 
Artillery  to  such  extracts  as  I  might  be  permitted  to  make. 

This  laborious  undertaking,  which  could  be  no  possible  personal 
benefit  to  myself,  I  would  have  performed  gratuitously,  free  of  cost  to 
the  State,  in  the  hope  of  elucidating  the  mechanical  forces  in  operation 
in  each  case,  and,  by  studying  the  mechanical  disease,  arriving  at  such 
n  mechanical  remedy  as  would  contribute  to  the  efficiency  and  credit  of 
the  Service  and  to  the  safety  of  the  country.  But  access  to  these 
official  records  was  denied  me.  Why  ?  W  ould  they  reveal  anj^thing 
unknown  to  the  profession  ? 

However,  where  so  many  guns  are  disabled  and  others  injured  every 
year,  facts  will  ooze  out ;  and  I  have  examined  the  official  records  of  a 
considerable  number  of  marked  and  damaged  bores.  Moreover,  I  have 
studied,  for  sixteen  months,  the  connection  between  the  marks  upon 
the  bore  and  upon  the  projectiles,  and  variations  in  the  Practice  Tables 
and  Powder- Pressures.  1  find  that,  in  general,  the  principal  marks  in 
the  bores  are  in  one  of  two  positions,  viz.,  either  a  few  inches  in  advance 
of  the  seat  of  the  rear- studs,  where  they  come  into  driving  "  bear- 
ing, and  where  the  front-stud  hammers ;  or  near  the  muzzle  where 
the  front- studs  are  intended  to  do  their  share  of  the  work.  There  is 
also,  of  course,  the  roughness  or  erosion  which  is  greatly  intensified  by 
the  stud- system,  as  Colonel  Campbell  pointed  out  to  the  War  Office 
Council  on  the  35-ton  gun,  saying — "  The  system  has  the  great  disad- 

vantage  of  local  scoring."  A  w^orn  gun  usually  gives  out  less  useful 
work  on  the  target,  combined  with  higher  pressures  in  the  chamber. 

These  things  are  so  well  known,  that  many  shot  fired  from  the 
8-inch  and  other  experimental  guns  have  no  studs  at  all.  These  par- 
ticular guns  have,  therefore,  shown  great  apparent  endurance  ;  but 
powder-pressures  registered  when  the  shot  are  unrifled  afford  no 
criterion  whatever  as  to  the  pressures  arising  from  "  the  oblique  move- 

ments  of  the  axis  of  the  projectile  "  about  its  studs.  The  ud  studded 
shot  do  not  centre  in  the  bore,  and  their  pressures  would,  in  consequence 
of  the  body  of  the  shot  being  below  the  axis  of  the  piece,  and  being  in 
contact  with  the  bore,  vary  according  to  the  presence  or  absence  of 
fouling  matter  in  the  gun.  These  pressures  ought,  therefore,  to  be 
higher  but  somewhat  less  erratic  than  when  studs  are  employed. 
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POWDER  PRESSUEES 


Incautious  students  are  apt  to  be  betrayed  into  erroneous  conclusions 
both  as  to  endurance  and  as  to  pressures  in  these  experimental  guns, 
from  ignorance  of  the  above  fact,  which  is  not  always  stated  in  the 
published  tables. 

Mr.  Bashley  Britten  pointed  out  at  the  Institution  of  Civil  Engineers, 
last  year,  that  "  there  was  no  reason  why  gunpowder  should  not  act  as 
"  uniformly  in  rifled  guns  as  in  smooth  bores,  unless  the  rifling  and  the 
"  projectiles  were  designed  on  unscientific  principles.     A  rifle  shot 

had  to  perform  in  a  gun  the  functions  of  a  screw  ;  and  the  power  to 
"  turn  a  screw  working  properly  was  definite  and  constant.     If  it 

could  not  follow  the  thread  it  worked  in,  but  overrode  the  sides,  it 
"  became  locked.       #       =^       #       The  instant  a  shot  was  checked 

by  any  obstacle  in  its  course  through  the  bore,  the  vis  viva  of  the 
"  column  of  gas  moving  in  one  direction  was  necessarily  converted  into 
"  pressure  on  the  gun.  ^  The  '  grip  at  the  muzzle '  in  the  Armstrongs 

shunt  gun  was  found  to  produce  sufiicient  check  to  cause  concussion- 
"  fuzes,  having  movable  strikers,  to  explode  at  the  muzzle.    The  first 

four  600-pounders  were  shunt  guns,  each  costing  £4,000,  and  weighing 

23  tons.  In  the  official  Text  Book  it  is  stated  of  these  four,  by 
"  '  March,  1867,  two  were  rendered  unserviceable  during  experimental 

'practice  at  Shoeburyness,  by  splitting  their  A-tubes  and  some  of 

'  the  coils,  and  another  by  splitting  its  outer  coil.'    A  9-inch  shunt 

gun  burst  into  42  pieces  on  one  occasion,  at  the  402nd  round.  These 
"  failures  were  officially  attributed  to  the  shunt  rifling."  Similarly  a 
9-inch  12^-ton  "Woolwich"  gun  exploded  into  many  pieces  at  the 
first  "proof-round  in  1868;  and  a  7-inch  68-pounder  "Woolwich" 
rifled  gun  exploded  into  76  pieces,  scattered  over  an  area  of  580  yards 
by  150  yards,  in  1870,  at  the  I65th  round. 

All  "intense  wave  pressures,"  say  some !  But  why  at  the  165th 
round  ?  Oh  !  the  powder  was  all  wrong.  But  the  committee  say  that 
"  any  description  of  powder  "  used  in  large  charges  is  liable  to  these 
erratic  and  unaccountable  "wave  pressures."  Is  "  any  description  of" 
gun  subject  to  such  irregular  "  wave  pressures,"  except  a  Woolwich 
rifled  one  ?  30-lbs.  charges  were  used  in  the  exploded  7-inch  68- 
pounder  ;  do  35-lbs.  charges  in  12-inch  shell  play  such  extraordinary 
pranks  ? 

Studs  in  Uniform  Spirals. — Where  uniform  spirals  are  adopted  in 
connection  with  short-bearing  studs,  balancing  the  shot  nearly  under 
the  centre  of  gravity,  the  tendency  to  "  oblique  movements  of  the  axis 
"  of  the  projectile  "  about  its  studs  is  equally  present ;  whilst  the 
absence  of  that  ever- increasing  resistance  peculiar  to  the  ever-increasing 
spiral,  is  evidenced  by  the  tendency  of  the  studs  to  hammer  inter- 
mittently against  the  uniform  grooves,  and  thus  to  mark  themselves  in 
steps,  instead  of  in  the  wedge  form  pecuhar  to  the  accelerating  twist. 
The  injuries  thus  inflicted  upon  the  uniform- twist  bores  are  necessarily 
either  at  or  in  advance  of  the  seat  of  the  short-bearing  studs,  showing* 
that  the  guns  are  not  destroyed  by  the  powder  but  by  the  projectile. 
True,  the  uniform  spiral  gives  the  studded  shot  a  greater  velocity, 
in  consequence  of  the  absence  of  that  ever-increasing  resistance  which 
reaches  its  maximum  in  the  ever-changing  angle  of  spiral  when  the 
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shot  is  at  its  highest  speed.  But  the  short-bearing  stud,  even  with  an 
uniform  twist,  gives  less  velocity  and  perforation  than  the  long-bearing 
centering  shot,  proving  that  work  is  taken  up  in  the  bore  to  the 
destruction  of  both  projectile  and  gun.  The  position  of  the  injuries  in 
such  uniform- spiral  stud  guns  verifies  the  writings  in  the  steel  bores 
of  increasing- spiral  guns.  As  samples  of  the  injuries  inflicted  by 
studded  projectiles  after  500  rounds  from  each  gun,  take  the  follow- 
ing 7-inch  uniform- spiral  guns : — 
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VeZoclties  in  TJiilf arm- Spiral  \2-ioonnders. — The  Frencli  Government 
have  been  trying  the  nniform-spiral  Woolwich  system  against  the  long 
radial- bearing  rib  of  Yavasseur,  wliich  is  similar  in  its  meehanical 
action  to  Scott's  centering  system.  Two,  otherwise  identical  12-pounders, 
rifled  on  these  two  methods,  were  tried  at  Bourges  last  year,  when  the 

Woolwich  "  stud  projectile  had,  as  usual,  "decidedly  the  lowest 
"  velocities,"  escaping  with  16  feet  less  initial  speed,  and  attaining 
338  yards  less  range,  with  less  accuracy,  when  the  long-bearing  one 
reached  3,760  yards;  thus  showing — 1.  That  useful  work  had  been 
absorbed  in  the  short-bearing  gun  ;  and  2.  That  farther  usefal  work 
was  abstracted  by  imperfect  rotation  in  the  air. 

The  Woolwich-made  9-pounder  presented  to  the  French  Govern- 
ment is  somewhat  heavier  than  the  above  guns,  and  throws  a  9-lb3. 
projectile  with  If  lbs.  R.L.G.,  which  is  a  proportionately  heavier  charge. 
The  turned  shot  supplied  with  this  gun  from  the  Royal  Arsenal  have 
been  fired  at  Bourges,  and  are  now  being  rifled  by  Messrs.  Yavasseur 
with  long-bearings  for  the  French  Government,  to  be  fired  from  the 
Yavasseur  12-pounder,  as  a  conclusive  comparative  experiment. 

M.  J.  Yavasseur  has  permitted  me  to  verify  the  following  figures  by 
comparing  them  with  the  original  letter  of  the  President  of  the  French 
Commission  on  Artillery  at  Bourges  : — 
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The  Original  7-inch  "Woolwich"  Gun. 

ITotliiiig  has  occurred  to  the  35- ton  gun  that  might  not  have  been 
predicated  from  the  performances  of  the  original  7-inch  "Woolwich" 
gun  in  1865.  It  had  an  increasing  spiral,  and  a  study  of  its  Practice 
Tables,  in  connection  with  the  Ordnance  Inspector's  Heport,  shows 
that:— 

1.  70  per  cent,  of  the  recovered  shell  were  found  injured. 

2.  The  struggles  of  the  projectiles  to  escape  from  the  ever-changing 
angle  of  spiral,  destroyed  the  bore  in  567  discharges. 

3.  So  much  force  was  absorbed  through  the  studs  in  the  destruction 
of  the  bore  and  projectiles,  t]iat  the  increasingly-resisted  shot  had 
"  decidedly  the  lowest  velocities,"  striking  220  foot- tons  less  muzzle 
blow  than  the  competitive  oval-bore,  and  133  foot- tons  less  than  the 
competitive  long- bearing  iron-ribbed  shot. 

4.  The  studded  shot  had  a  higher  trajectory  within  1,500  yards  (the 
fighting  distance),  and  to  drive  it  so  far,  with  the  same  elevation,  took 
one-fourth  (5  lbs.)  greater  weight  of  powder  than  did  its  competitive 
long-bearing  iron-ribbed  shot. 

5.  The  studded  projectiles  were  slightly  less  accurate  than  the  iron 
radial-bearing  ones  at  Admiral  Key's  fighting  range. 

On  the  other  hand,  the  iron  radial-bearing  projectiles  were  uninjured, 
and  their  lands  and  grooves  were  left  so.perfect  that  this  7-inch  gun  was- 
bored  up  to  8*03  inch  calibre  to  throw  shot  of  180  lbs.  weight  instead  of 
the  110  lbs.  ones  for  which  it  was  designed ;  thus  showing  a  direct 
relation  between  endurance  and  useful  work,  and  that,  under  otherwise 
identical  conditions,  "  decidedly  the  lowest  velocities"  is  the  natural 
result  of  decidedly  the  worst  endurance. 

The  powder-pressures  were  not  registered  in  the  original  7-incb 
Woolwich  gun  ;  but  the  Ordnance  Inspector's  Report  shows  that  the 
position  of  the  damages  to  the  grooves  and  lands  corresponded  very 
nearly  with  the  position  of  those  in  the  3 5- ton  gun.  (Plates  I,  III.) 
It  seems,  then,  not  unlikely  that  similar  irregularities  occurred  in  the 
powder-chamber. 

The  maximum  powder  pressure  area  in  the  original  Woolwich  7-incli 
gun  (using  R.L.Gr.),  extended  from  9  to  18  inches  from  the  bottom 
of  the  bore  according  to  the  cartridge  in  use.  (Plate  III.)  The 
"  driving  "  stud  was  sometimes  in  front  and  sometimes  in  rear.  The 
elongated  projectiles  varied  from  11|  to  13'88  inches  in  length,  and  from 
94  to  110  lbs.  in  weight,  and  the  charges  from  12  to  25  lbs.  R.L.G. 
Striking  a  mean  between  these  quantities,  it  will  be  seen  that  the  prin- 
cipal destrucm^e  agencies  operated  very  nearly  as  in  the  35-ton  gun. 
The  vital  cracks  in  both  guns  correspond  with  the  spot  where  the 
front-stud  hammers.  The  maximum  enlargements,  the  abrasions,  &c., 
in  both  guns  agree  as  usual  with  the  point  of  "  driving  "  contact  of  the 
driving  studs.  No  marks  are  recorded  outside  or  inside  these  points, 
excepting  certain  chamber  defects  in  the  original  Woolwich  gun,  the  result 
of  malformations  subsequently  remedied,  and  "  the  disadvantage  of  local 

scoring."     This  tender  relationship  between  the  first,  and,  I  hope. 
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the  last  of  the  miscalled  Woolwich  rifled  guns — the  venerable  parent 
and  delicate  infant — ought  not  to  pass  unnoticed. 

Plate  III  shows  the  original  7-inch  Woolwich  gun  after  its  de- 
struction, with  the  shot  in  its  seat,  and  with  the  rear-stud  coming 
into  "driving"  bearing,  when  long  cartridges  were  employed.  With 
shorter  cartridges  the  positions  of  the  shot  would  be  nearer  the  powder- 
chamber. 

Contrasting  Plate  III  with  Plate  IV,  which  shows  the  competitive 
Scott  long-bearing  centering  7-inch  gun  after  the  last  shot,  it  will 
be  observed  that,  in  the  Scott  gun,  "  tlierG  is  no  apparent  expansion 
"  of  the  hore,''  no  cracks,  no  dents,  and  no  wear  on  the  edges  of  the 
grooves  ;  whilst  the  roughness  or  erosion  from  the  escaping  gases  is 
stated  by  the  Ordnance  Inspector  to  have  been  "slight."  The  chamber 
defects  in  both  guns  were  the  result  of  the  hemispherical  form  of  the 
inner  end  of  the  bore,  and  was  common  to  all  four  competitive  guns. 
One  of  the  other  guns  had  its  chamber  squared  at  the  end,  after 
40  discharges,  and  the  eating  way  in  the  axis  was  entirely  stopped. 
The  hole  at  the  axis  of  the  chamber,  shown  in  Plate  IV,  was  sub- 
sequently plugged  up  in  Scott's  gun,  and  the  barrel  bored  up  to 
8-03  inch. 


See  Plates  III  and  lY. 
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Conclusion. — I  have  patiently  examined,  seriatim,  every  pressure 
registered  in  the  first  35-ton  gun,  and  I  have  found  that  every  variation 
of  pressure,  where  similar  charges  were  ignited  under  identical  con- 
ditions, is  traceable  to  the  unmechanical  method  of  balancing  the  shot 
on  two  points  nearly  under  its  centre  of  gravity,  limiting  the  rifle- 
bearing  to  one  inch  in  each  groove,  and  not  centering  the  projectile  in 
the  bore,  an  absurd  contrivance  which  Mr.  Charles  Merrifield,  F.R.S., 
the  distinguished  Principal  of  the  School  of  Naval  Architecture, 
recently  described  to  the  British  Association,  adding  that  "  the  consent 
"  of  all  mechanicians  and  engineers  with  whom  he  had  ever  conversed 

was  absolutely  unanimous  in  the  condemnation  of  the  Woolwich 

system  of  rifling,  and  that  he  had  never  heard  any  serious  defence  of 

it." 

During  the  last  sixteen  months,  I  have  myself  consulted  eminent 
mechanical  engineers,  manufacturers  of  guns,  of  powder,  and  of  pro- 
jectiles, scientific  artillerists,  and  mathematical  professors  on  every 
mechanical  detail  as  it  arose,  communicating  alike  with  those  who  are 
committed  to  this  as  well  as  to  other  systems.  These  gentlemen  have 
instructed  and  aided  me  much,  opening  to  me  freely  their  rich  stores 
of  knowledge  and  experience ;  some  have  corrected  my  erroneous 
impressions,  and  to  all  I  owe  grateful  thanks.  But  amongst  all  these 
experts,  I  did  not  come  across  a  single  unqualified  supporter  of  the 
present  system  of  rifling.  Certain  able  and  distinguished  soldiers  had 
opinions  in  favour  of  "  the  increasing  spiral"  on  which  the  whole  of  these 
evils  rest.  But  when  I  privately  and  publicly  importuned  them  for  a 
single  reliable  fact  in  support  of  "  the  increasing  spiral,"  they  had  not 
the  shadow  of  a  fact  to  allege, — nothing  but  "  the  baseless  fabric  of  a 

vision."  Some  imaginative  individual  had  made  a  guess  that  the 
maximum  pressure  in  the  powder- chamber  and  the  destruction  to  the 
gun,  would  be  materially  lessened  if  an  increasing  spiral  were  employed, 
and  some  dabbler  in  mathematics  conclusively  proved  that  if  x  and  y 
were  cleverly  manipulated,  powder  and  mechanical  laws  must  follow 
wherever  those  two  unknown  quantities  are  directed.  But  not  a  single 
experiment  was  made  to  test  the  correctness  of  this  guess. 

Eight  years  have  been  spent  in  trying  to  make  the  laws  of  nature 
eonform  to  this  arbitrary  guess.  All  the  talent  of  Woolwich  Arsenal 
has  been  concentrated  on  the  problem.  Every  nature  .of  gun  produced 
has  had  a  different  form  of  increasing  spiral.  Hundreds  of  thousands 
of  pounds  have  been  squandered  on  varieties  of  projectiles,^  each  variety 
devised  to  meet  these  impossible  conditions.  Gunpowder  manufacturers 
have  exhausted  ingenuity  to  the  same  purpose.  And  what  is  the  result  ? 
Simply  that  an  "  increasing  spiral  "  causes  oscillations  of  pressure 
from  20  to  66  tons  on  the  square  inch  under  identical  conditions,  both 
in  an  18-ton  and  in  a  35-ton  gun  ;  and  that  it  has  destroyed  the  latter 
in  38  horizontal  discharges  after  most  careful  nursing.  Is  this  the 
result  that  the  increasing  spiral  was  intended  to  produce  ? 

^  Up  to  last  July,  770,282  projectiles  had  been  studded.  At  the  estimated  cost 
of  £77  per  thousand,  the  expenditure  on  studding  alone  was  £59,311.  Many  thou- 
sands of  these  projectiles  have  been  destroyed,  either  in  store  or  after  having  been 
fired. 
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At.  least  six  heavy  guns,  rifled  with  increasing  spirals,  have  been 
disabled  during  the  past  year.  Yet  1872  was  a  year  of  profound  peace. 
Not  a  single  gun  was  subjected,  during  that  year,  to  anything  in  any 
way  approaching  to  the  ordinary  conditions  of  a  naval  action.  The 
Practice  Tables  of  the  late  35-ton  gun  show  that  pressures  rise  as  bores 
get  roughened  by  repeated  discharges.  If  32  discharges  each,  scattered 
over  the  whole  year,  have  disabled  six  heavy  guns  in  1872,  will  these 
guessers  and  calculators  tell  us  how  many  hours  of  elevated  lire  a  worn 
35-ton  gun  would  endure  at  the  rate  of  20  rounds  per  hour  ? 

Ships  of  war  are  but  floating  gun-carriages.  The  most  recent  ones 
cost  about  £100,000  per  gun.  If  these  weapons  won't  endure  an 
ordinary  naval  action,  is  it  worth  while  building  floating  carriages  for 
them  ?  All  the  intelligence  of  the  i^avy  protests  against  being  sent  to 
do  battle  against  "  foemen  worthy  of  their  steel,"  with  weapons  that 
yield  the  minimum  of  perforating  power,  and  won't  even  withstand 
combats  against  canvas  targets. 

If  our  guns  are  no  longer  to  have  decidedly  the  lowest  velocities," 
and  decidedly  the  least  perforation ;  if  they  are  to  employ  the  largest 
powder- charges  which  their  several  bores  will  burn ;  if  they  are  to 
yield  an  endurance  proportionate  to  their  weight  and  admirable  build  ; 
and  if  the  powder- pressures  are  to  follow  regularly  the  apparent  con- 
ditions of  the  powder- charges  e 
nician  believes  that  we  must : — 

1.  Give  the  shot  the  longest  possible  rifle-bearing  in  each  groove. 

2.  Adopt  cast-iron  radial  bearings  which  won't  shear  or  wedge,  and 
will  strengthen  the  projectile. 

3.  Centre  the  axes  of  the  shot  and  the  bore  during  exit,  on  that  plan 
which  gives  the  greatest  windage  for  loading  foul  guns. 

4.  Proportion  the  twist  to  the  length  of  the  projectile,  rather  than 
the  converse. 

This  done,  we  shall  hear  no  more  of  unaccountable  "wave  pressures 
of  melting  up  all  recovered  projectiles ;  of  Ordnance  Inspectors  to  report, 
after  every  50  discharges,  upon  injured  bores  and  disabled  guns  ;  and  I 
shall  be  able  to  return  into  private  life,  conscious  that  I  have  not 
dishonoured  the  Naval  Profession  by  forgetting  that,  at  whatever 
personal  hazard,  "  England  expects  that  every  man  shall  do  his  duty." 

The  Chairman  :  Before  I  convey  the  thanks  of  this  meeting  to  Commander 
Dawson  and  express  to  him  the  satisfaction  we  have  had  in  hearing  such  an  elaborate 
paper,  and  our  sense  of  the  enormous  amount  of  research  which  it  must  have  cost 
him  to  prepare  that  paper  for  your  notice,  perhaps  some  gentleman  woidd  Hke  to 
offer  some  remarks  upon  this  subject. 

Admiral  Halsted  :  I  fully  agree  with  the  main  points  of  Commander  Dawson's 
paper.  I  merely  want  to  say .  this  :  Commander  Dawson  says  he  has  consulted  in 
every  direction  ;  but  it  is  very  curious  that  he  has  omitted  to  mention  one  of  the  most 
eminent  practical  mechanicians  existing  in  the  world — I  mean  Sir  Joseph  Wliitworth. 
Is  he  already  dead  and  buried  ?  This  very  question  of  self-centering  rifled  projec- 
tiles is  the  original  deduction  of  Sir  Joseph  Wliitworth,  obtained  from  his  small-arms 
shooting  gallery  of  1857,  out  of  which  experience,  step  by  step,  have  grown  the 
identical  rifling  of  his  two  7-inch  and  two  9-inch  guns  which  we  now  possess.  Then 
the  question  of  shells  has  not  been  touched.  Sir  Joseph  Whitwortli  is  again  the 
only  person  who  can  produce  a  steel  armour-shell  of  five  calibres,  containing,  as 
Commander  Dawson  told  us,  in  Sir  Joseph's  own  proposal  for  his  12-inch  rifle,  58  lbs. 


mployed,  every  well-mformed  mecha- 
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of  bursting  powder,  and  being  upwards  of  1,200  lbs.  in  weight,  tlie  same  weight  as 
in  tlie  proposed  W oolwieli  45-ton  gun.  Let  me  mention  this  subject  again  with  direct 
reference  to  the  two  9-inch  Whitworth  guns  which  we  have  now  got.  What,  I  ask,  is 
the  normal  bursting  charge  of  their  3|  calibres  armour-shells  ?  It  is  15  lbs.,  and 
here  we  have  the  35-ton  Woolwich  gun  only  capable  of  giving  us  about  8|  lbs.  But, 
then,  wdiat  again  is  the  bursting  charge  of  Sir  Joseph  WJiitworth's  5-calibre  9-incli 
armour-shell  of  tlie  same  gun?  It  is  25  lbs.  Now,  of  two  2-turret  ships  with, 
equal  thickness  of  armour  -  plating :  put  two  35- ton  guns  into  the  turrets  of  the  one 
ship,  such  as  are  those  of  the  "  Devastation  "  at  this  moment,  and  let  those  guns 
attack  the  couple  of  turrets  in  the  other  2-turret  ship  armed  with  Whitworth's  9-inch 
guns  of  only  15  tons  weight.  Let  there  be  equal  penetration  upon  both  sides,  and 
who  can  doubt  what  must  be  the  result  of  exchanging  shot  for  shot  between  an 
armour-shell  carrying  a  bursting  charge  of  25  lbs.,  and  another  armour-shell  carrying 
a  bursting  charge  of  only  8^-  lbs.  ?  How  long  is  this  going  to  last  ?  Shell  fire  is  the 
question  of  questions  with  regard  to  armour-plate  artillery.  It  is  not  cold  shot  that 
we  want,  but  shells.  You  may  go  on  fighting  with  cold  shot  between  well-designed 
ironclads  of  iron  as  long  as  you  please.  I  will  defy  all  the  cold  shot  that  shall  be  pro- 
duced, say  on  the  French  side  on  the  one  part,  and  all  that  we  can  produce  at  Wool- 
wich on  the  other,  to  make  a  hole  some  10  or  15  feet  under  the  water  line  5  feet  long 
and  4  feet  wide,  as  in  the  recent  case  of  the  "  Northumberland,"  and  even  when  that 
shall  have  been  done,  you  only  get  a  couple  of  water-tight  side  compartments  filled  with, 
water,  and  the  ship  sails  away  from  Madeira  to  G  ibraltar  almost  as  if  she  had  received 
_a  mere  flea-bite.  And  when  she  gets  to  Gribraltar  she  does  not  go  into  a  dock,  but  is 
only  careened  sufficiently  to  get  a  coffer  dam  over  her  side,  and  in  less  than  a  week 
the  whole  injury  is  repaired.  That  i^  the  present  state  of  our  w^ell-designed  ironclads 
of  iron  ;  they  are  practically  unsinkable  by  any  cold  shot  you  can  fire  at  them.  What 
cold  shot  could  be  fired  equal  in  effect  to  the  prow  of  the  "  Hercules  ?"  What  we 
want,  if  we  are  really  to  destroy  each  other  in  ironclad  war,  is  not  cold  shot,  but  the 
most  destructive  shell,  and  you  must  have  a  gun  able  to  deliver  it ;  and  if  you  can 
get  guns  capable  of  delivering  5-calibre  armour-shells  they  will  have  the  advantage 
over  those  which  are  only  capable  of  delivering  with  safety  3-calibre  shells.  As 
I  say,  if  only  on  this  all-important  question  of  "  shell-fire,"  this  Woolwich  system 
ought  never  to  have  been  adopted. 

Captain  Jasper  Selwyn,  K.N.  :  I  wish  to  draw  attention  to  the  fact  that  hitherto 
we  have  not  exactly  discussed  the  paper.  The  question  is  not  so  much  what  is  the 
best  gun — we  shall  get  at  that  by  and  by,  but  how  to  use  best  and  not  misuse  the 
guns  we  have.  I  so  thoroughly  go  with  Commander  Daw^son  in  most  of  his  paper, 
that  I  shall  only  note  one  point  of  difference  in  the  explanation  of  the  way  in  which, 
an  elastic  gas  acts  on  the  base  of  a  shot.  It  is  not  quite  sufficient  to  consider  that 
the  gas  will  not  pass  as  w^ell  underneath  the  shot  as  above,  though  it  is  perfectly 
and  absolutely  true  that  while  the  shot  reposes  on  the  bottom  of  the  bore,  as  it  must 
necessarily  do  with  this  system,  there  is  a  greater  space  above  the  shot  than  below, 
and  therefore  a  greater  rush  of  gas  through  the  upper  part  than  below,  and  that 
that  will  produce  the  tilting  wdiich  Commander  Dawson  has  described,  yet  we  shall 
be  open  to  the  remarks  of  others  who  go  into  this  question  of  powder  waves  if  we 
fail  to  show  that  w^e  understand  that  the  elastic  fluid  passes  in  every  direction  and 
exerts  in  every  direction  the  same  pressure  at  the  same  time.  Captain  Scott,  whose 
system  deserves  our  closest  investigation,  foresaw  that  the  shot  must  be  centred :  he 
was  the  first  within  my  recollection  to  talk  of  the  centering  of  a  shot ;  he  was  the 
first  to  show  us  how  w^e  could  do  so  by  long  bearings,  by  carefully  brought-out  in- 
clines with  those  bearings,  so  that  the  shot  once  started  into  motion,  would  have 
no  other  tendency  than  to  support  itself  evenly  from  point  to  base  in  the  true  axis  of 
the  bore,  and  that  under  these  considerations,  no  wriggling,  as  Commander  Daw^son 
prefers  to  call  it,  could  take  place,  and  the  shot  would  pursue  its  even  path  with 
the  pressure  behind  it  due  to  the  increments  of  pressure  coming  either  from  pebble 
powder  more  slowly,  or  from  fine  grain  powder  more  quickly.  I  entirely  concur 
with  Commander  Dawson  in  everything  he  has  said  as  to  the  utter  nonsense  of  talk- 
ing about  waves  of  gas  being  excited  by  any  other  cause  than  suddenly  increased 
pressures  due  to  obstacles.    Powder  gas  like  all  other  gases  does  never  increase  sud- 
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denly  in  force  unless  it  encounters  such  obstacles.  That  the  guns  hitlierto  made 
have  not  been  made  with  different  forms  of  rifling,  I  regard  as  a  subject  for  the 
greatest  regret.  The  guns  which  we  might  in  future  try,  though  they  may  not 
require  to  be  either  re-rifled  or  re-lined  and  re-made  in  the  extraordinary  way  which 
Commander  Dawson  has  spoken  of,  might  be  tried  at  no  great  expense  to  the  country 
with  different  kinds  of  shot.  I  do  not  think  that  while  we  have  such  results  as 
these,  it  is  wise  to  ignore  the  fact  that  with  the  long  bearing,  however  made,  we 
have  never  yet  had  any  destruction  either  of  the  shot  or  the  gun.  Let  us  try  whether 
in  those  guns,  without  the  increased  spiral,  which  we  know  only  last  a  certain  num- 
ber of  rounds  under  present  circumstances,  the  introduction  of  different  shot  will 
stop  that  destruction  and  enable  us  to  trust  to  our  guns  for  a  greater  number  of 
rounds.  I  may  state  that  there  is  a  remarkable  difference  between  the  shot  exhi- 
bited as  Captain  Scott's  and  that  exhibited  as  Mr.  Yavasseur's,  and  it  consists  in 
the  fact  that  if  you  take  a  cylindrical  body  of  iron  and  cut  pieces  out  of  it  whether 
in  the  form  of  stud  holes  or  long  grooves,  you  weaken  that  body  ;  but  that  where 
you  get  long  bearings  cast  on  the  shot  you  have  two  advantages — you  do  materially 
strengthen  either  shot  or  shell  in  certain  lines,  and  you  do  also  prevent  those  shot,  if 
they  are  being  knocked  about  and  receive  the  damage  due  to  careless  handling,  from 
being  so  likely  to  ruin  your  guns,  though  constructed  on  the  best  principles.  I  think 
the  weight  of  this  Institution,  if  it  is  brought  to  bear  in  any  direction,  ought  to  be 
given  to  the  advocacy  of  more  extended,  more  careful,  more  close  experiments  than 
have  yet  been  made  with  more  natures  of  shot.  What  we  shall  do  with  the  guns  after- 
wards in  the  way  of  getting  rid  of  an  idea  of  increasing  spirals  I  won't  say.  If  we 
consider  the  shot  as  issuing  from  the  bore  with  a  gradually  increasing  velocity,  we* 
shall  see  that  even  an  even-spiral  gives  an  increasing  twist  or  speed  of  rotation  in  so 
many  parts  of  a  second  to  the  shot  in  proportion  as  the  speed  of  the  issuing  shot  is 
itself  increasing.  It  will  do  so  very  injuriously  if  at  any  point  by  reason  of  the 
bearings  being  short  bearings,  there  be  a  wriggling  of  the  shot  in  the  bore,  and  where 
the  spiral  increases  in  the  gun,  with  an  even  spirality  of  studs  on  the  shot,  as  Com- 
mander Dawson  has  beautifully  described  it,  you  have  to  find  out  at  which  point  to 
make  your  compromise  between  the  two  spirals.  He  has  said,  I  think  with  perfect 
truth,  that  the  increasing-spiral  is  the  reason  for  the  affection  which  exists  at  Wool- 
wich for  the  studs  ;  we  cannot  have  a  long  bearing  which  we  should  like,  simply 
because  we  have  the  increasing  spiral.  The  increasing  spiral  again  rests  on  theory, 
and  has  not  succeeded  in  practice  ;  the  opposite  is  just  the  condition  of  the  long 
bearing  and  even- spiral ;  it  has  not  been  advocated  much  in  theory,  but  it  has 
proved  itself  in  practice.  Now,  as  I  have  always  been  of  opinion  that  an  ounce  of 
theory  is  a  very  good  mixture  with  a  pound  of  practice,  I  hope  we  shall  have  in 
future  a  little  less  of  the  first,  and  a  little  more  of  the  second  in  this  case. 

The  Chaieman  :  I  will,  with  your  permission,  return  the  thanks  of  this  assembly 
to  Commander  Dawson  for  the  very  able  paper  which  he  has  read  to  us. 


There  not  having  been  time  for  Captain  Dawson  to  reply  to  the  remarks  made 
in  the  discussion,  he  wishes  the  following  note  to  be  added : — 

Note. — Commander  Dawson  wished  to  express  his  thanks  to  those  gentlemen 
who  took  part  in  the  discussion,  and,  with  reference  to  some  observations  made,  to 
point  out  that  the  whole  of  the  erosion  or  roughness  caused  by  the  escaping  gases 
about  the  seat  of  the  projectile  was  in  the  upper  part  of  the  bore,  and  none  what- 
ever below  the  shot.  In  those  rare  instances  in  which  roughness  or  erosion  from 
the  gases  was  found  in  the  lower  side  of  the  bore,  it  never  extended  inwards 
to  the  seat  of  the  base  of  the  shot.  The  reason  of  this  appeared  to  be  that  the' 
fouling  matter  from  former  discharges  filled  the  spaces  below  the  shot  in  its  seat, 
and  that  nearly  all  the  windage  was  above  the  seat,  the  upper  grooves  being  only 
very  partially  occupied,  wliilst  the  initial  stages  of  combustion  took  place  on  the 
upper  side  of  the  cartridge,  and  the  first  gases  evolved  naturally  rose  in  the  bore, 
and  strove  to  escape  through  the  wide  grooves  and  open  space  above  the  shot.  The 
initial  movements  of  the  shot  were  influenced  by  this  initial  stage  of  the  process 
of  combustion  ;  but,  no  doubt,  when  this  less-than-momentary  stage  was  passed, 
the  shot  would  be  enveloped  in  the  gases,  as  was  noticed  in  some  Woolwich-rifled 
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guns  by  a  slight  degree  of  roughness  in  the  lower  side  of  the  bore  outside  the  seat 
of  the  shot.  The  "  oblique  movements  of  the  axis  of  the  projectile  "  about  its  studs 
were,  however,  initiated  vertically  and  horizontally  before  the  shot  had  moved  more 
than  eight  inches  forward. 

If  we  suppose  that  the  shot,  balanced  in  unstable  equilibrium  upon  two  studs,  was 
surrounded  by  equal  pressures  of  gas  before  it  began  to  move,  then  the  forces  we 
should  have  to  deal  with  would  be  simply  those  of  a  pressure  against  the  base,  and 
the  resistance  of  friction  and  gravity  acting  through  the  lower  rear-stud.  The 
resultant  of  those  two  forces  would  be  represented  by  a  line  from  the  lower  edge  of 
the  base  to  a  central  point  above  the  rear-stud.  This  resultant  of  forces  would 
operate  so  as  to  throw  the  base  up,  and  the  point  down,  causing  the  front  stud  to 
hammer  downwards  in  its  seat  instead  of  upwards  ;  but  still  equally  causing 
the  vertical  "  oblique  movement  of  the  axis"  referred  to  by  the  learned  Professor 
of  Artillery.  We  should  in  that  case  look  for  the  "  cracks,"  "fissures,"  "dents," 
"  local  enlargements,"  and  other  damages  near  the  seat,  in  the  lower  side  of  the. 
bore,  and  not  in  the  upper.  Now,  as  a  matter  of  fact,  iti  the  late  35-ton  gun, 
only  two  "cracks"  are  found  "down,"  and  all  the  other  injuries  are  "up;" 
whilst  one  of  these  two  "  cracks "  being  on  the  edge  qf  the  loiver  j^roove  would 
appear  to  have  been  due  to  the  rear-stud  coming  into  bearing,  and  not  to 
the  front  studs  hammering  ;  the  other  crack  "  down "  is  in  the  centre  of  the 
groove,  and  might  properly  be  ascribed  to  the  front  stud.  On  the  other  hand, 
the  other  edge  of  a  groove  found  cracked  is  "  up,"  showing  that  the  ^\iot  jumjps  and 
does  not  act  uniformly  in  the  lower  side  of  the  barrel  in  accordance  with  the  laws  of 
gravitation.  Moreover,  it  is  generally  found  that  when  other  "  Woolwich  "  rifled 
guns  are  so  eroded  as  to  be  obliged  to  be  turned  upside  down  and  re-vented,  the 
base  of  the  shot  partially  obliterates  the  scoring  at  the  seat,  showing  that  at  starting 
the  base  is  thrown  downwards  and  not  upwards.  It  was  a  consideration  of  the 
marks  found  in  the  35-ton  and  other  "Woolwich"  guns,  which  led  me  to  reject 
the  idea  that  the  shot  was  enveloped  on  all  sides  in  equal  pressures  of  gas  before 
starting,  and  to  suppose  that  its  initial  movements  were  influenced  by  the  initial 
stages  of  combustion.  Speaking  generally,  I  am  inclined  to  regard  the  damages 
above  the  seat  of  projectiles  as  inflicted  by  the  front  studs,  and  those  found  below 
the  seat,  as  the  suicidal  work  of  the  rear- stud.  Though  invariably  operating 
in  the  same  longitudinal  part  of  the  bore,  the  vertical  action  of  the  studs  is  evidently 
erratic,  as  the  position  of  some  of  the  cracks  and  fissures  in  Woolwich-rifled 
guns,  occasionally  tally  with  that  explanation  which  I  have  thought  fit  to  reject, 
but  which  Captain  Selwyn  thinks  most  correct.  The  distinction  between  the  two  ver- 
tical actions,  viz.,  of  the  gases  acting  above  the  base  in  its  seat,  and  of  their  equally 
enveloping  the  shot  before  starting,  is  on  scientific  grounds  worthy  of  careful  inves- 
tigation ;  but  as  to  the  practical  question.  Captain  Selwyn  and  I  are  quite  agreed 
that  the  35 -ton  gun  was  disabled  by  the  action  of  the  front  and  rear-studs,  within 
a  few  inches  of  their  seat  in  the  bore  ;  and  that  the  high  and  erratic  powder 
pressures  registered  3^-  to  4  feet  off,  at  the  inner  end  of  -the  barrel,  were  the 
natural  result  of  the  "  oblique  movement  of  the  axis  of  the  projectile"  about  its 
studs  at  the  point  where  these  injuries  are  found ;  and  that  such  "  wi-iggling " 
would  increase  in  force,  offering  a  greater  obstacle  to  escape,  in  proportion  as  the 
"  roughnesses,"  "  cracks,"  "  fissures,"  "  enlargements  "  and  "  burrs  "  enhanced 
the  friction  upon  the  rear-studs;  and  that  such  increased  severity  of  wriggle " 
would  lead  to  still  further  irregularity  in  the  powder  pressures. 
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MARCHES. 

By  Major  G.  PoMekoy  Collet,  2nd  Qneen's,  Professor  of  Military 
Administration  and  Law,  Staff  College,  Sandhurst. 

When  I  undertook  to  deliver  a  lecture  at  this  Institution  on  the 
"March  of  an  Army,"  I  felt  the  difficulty  which  must  occur  to  most 
who  speak  here.  I  knew  I  should  probably  be  addressing  many 
Officers  of  much  more  practical  experience  in  the  subject  than  I  could 
pretend  to,  and  that  I  was  to  be  honoured  with  the  presence  in  the 
Chair  of  an  Officer  who  himself  planned  and  successfully  carried  out 
one  of  the  most  brilliant  expeditions  in  our  annals.  But  I  thought 
that  this  subject,  the  "Science  of  Marches,"  especially  as  applied  to 
the  movement  of  large  masses  under  modern  conditions  of  war,  hardly 
received  the  full  attention  it  merits,  and  hoped  that  my  few  remarks, 
however  imperfect,  might  lead  others  to  carry  the  subject  further, 
and  give  us  the  benefit  of  their  practical  knowledge. 

We  commonly  class  operations  of  war  under  two  broad  heads — Stra- 
tegy and  Tactics.  But  there  is  a  third  intermediate  branch,  recognized 
more  generally  a  little  time  ago  than  it  is  now,  namely,  "  logistique," 
or  the  science  of  marches.  The  first — strategy,  deals  with  the  great 
conceptions  which  govern  the  plan  of  campaign ;  the  second,  "  logis- 
tique,"  with  the  scientific  combination  of  marches,  the  calculations  of 
time  and  distance,  and  of  economy  of  men's  powers,  by  which  the 
strategical  conception  is  worked  out  to  the  desired  consummation ; 
and,  finally,  "  tactics  "  step  in  to  reap  the  fruits  of  these  combinations. 
Their  relative  importance  may  fairly  be  placed  in  the  same  order. 
Strategy  stands  highest  by  universal  consent,  but  the  second  place  is 
commonly  assigned  to  tactics.  Yet  many  campaigns  are  decided 
almost  without  fighting.  Our  three  most  recent  and  successful  ex- 
peditions were  essentially  marches.  The  Ulm  campaign  was  won 
by  marching,  and  no  tactical  skill  could  have  altered  the  result. 
It  was  not  so  much  to  his  own  superior  strategy,  or  to  the  faults  of 
his  adversary  that  Napoleon  was  indebted  for  his  brilliant  success,  as 
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to  the  astonishing  rapidity  of  the  march  across  France.  If  the 
Knssian  armies  had  marched  as  quickly  to  the  assistance  of  their 
aUies  as  the  French  did  against  them,  tjie  campaign  would  have  been 
fought  out  under  very  different  conditions. 

It  is  true  that  railways  have  to  some  extent  superseded  marches, 
and  that  the  first  result  of  the  campaign  will  usually  be  decided  by  pure 
strategy  and  superior  organization,  rather  than  by  logistique.  But 
even  in  the  last  war,  many  operations  turned  simply  on  marching 
power.  Thus  in  the  operations  before  Sedan,  if  MacMahon's  forces 
could  have  marched  as  rapidly  as  those  of  the  Crown  Prince,  the  im- 
mediate object  of  the  movement — the  relief  of  Metz,  would  doubtless 
have  been  attained.  I  say  nothing  of  the  ultimate  results,  which 
probably  would  not  have  been  very  much  affected.  We  hardly 
realise  how  seldom  tactics  alone,  independent  of  superior  numbers, 
armament,  or  quality  of  troops,  determine  the  result  of  a  campaign. 
Even  Napoleon's  genius  could  rarely  turn  the  tables  on  the  battle- 
field when  the  numbers  were  against  him.  Lastly,  the  casualties  of  a 
march  often  far  exceed  those  of  a  battle.  I  shall  have  occasion  to 
r^efer  to  this  in  speaking  of  IS'apoleon's  advance  into  Russia.  And, 
therefore,  from  the  point  of  view  of  economy  of  life,  the  march  re- 
quires as  careful  study  as  the  battle. 

There  is  certainly  no  lack  of  interest  in  military  matters  among  us 
at  the  present  moment.  Questions  of  all  kinds  are  freely  discussed, 
not  only  in  professional  publications,  but  in  all  the  most  influential 
newspapers.  Works  on  strategy  and  tactics  have  recently  appeared, 
that  any  army  may  be  proud  of.  But  it  is  to  tactics  that  attention 
has  been  principally  directed.  It  is  natural  that  it  should  be  so.  The 
incidents  of  a  battle  have  a  stronger  interest  than  the  details  of  the 
weary  marches  that  preceded  it.  Moreover,  any  Ofiicer  may  bear  an 
important  part  in  bringing  about  a  tactical  result,  while  the  organiza- 
tion of  marches  rests  in  the  hands  of  a  few.  The  Wellington  essays 
and  others  treat  fully  of  what  may  be  termed  the  tactics  of  marches ; 
but  very  little  has  been  written  on  their  organization.  Abroad,  this 
is  treated  as  a  distinct  subject.  Important  works  are  specially  directed 
to  it,  such  as  the  two  from  the  pen  of  General  Gallina,  the  Chief  of 
the  Austrian  Staff.  "Die  Armee  in  Bewegung,"  and  "  Technik 
der  Armee  Leitung."  It  also  forms  an  important  part  of  their 
practical  staff  instruction.  "Skeleton  manoeuvres"  are  carried  out 
annually  by  staff  and  other  Officers,  at  which  all  the  necessary  calcu- 
lations of  time  and  distance,  the  formation  of  columns  and  their  dis- 
tribution to  the  several  roads,  and  the  issue  of  all  necessary  orders, 
are  worked  out  as  they  would  be  on  active  service.  I  may  perhaps 
be  allowed  to  mention  here  that  this  kind  of  practical  instruction  has  ' 
been  introduced  for  the  last  two  years  at  our  Staff  College,  and  seems  j 
to  work  very  satisfactorily. 

But  in  all  military  questions  in  England,  whether  larger  ones  of 
national  organization,  or  smaller  ones  of  individual  instruction,  we 
labour  under  a  diflSculty  which  our  critics  hardly  allow  for — the 
varied  nature  of  the  duties  expected  of  us.  An  English  Officer's  edu- 
cation has  to  be  much  broader  than  that  of  any  foreigner.    A  German 
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learns  certain  lessons  in  tactics,  marching,  outpost  duties,  bivouacks, 
&c. ;  he  practises  these  every  year  at  peace  manoeuvres,  and  when  he 
goes  to  war  whether  it  is  against  France,  or  Austria,  or  Russia,  it  is 
all  the  same — he  has  only  to  a])ply  them.  An  English  Officer  may 
have  learnt  these  principles  just  as  thoroughly ;  but  the  first  war  he 
is  engaged  in,  is  probably  one  of  bush-fighting  in  New  Zealand  or 
Africa,  or  against  fanatics  in  India,  where  all  that  he  has  learnt  goes 
for  very  little.  What  forms  the  complete  education  of  a  foreign 
Officer  is  only  a  fraction  of  that  of  an  English  Officer.  And  so  it  is 
with  the  subject  of  my  lecture.  A  lecture  on  "  marches  "  addressed  to 
English  Officers,  to  be  complete,  should  include  bush-marches,  Indian- 
marches,  Abyssinian-marches,  a  hundred  kinds  of  marches.  But  a 
dozen  lectures  would  not  suffice,  even  if  one  man  could  deal  with  so 
large  a  subject.  I  propose,  therefore,  to  confine  myself  in  this  lecture 
to  the  marching  of  large  bodies  of  troops  in  ordinary  civilized  coun- 
tries— to  such  points  as  arise  in  a  great  European  war. 

All  combinations  of  marches  turn  on  aqcurate  calculations  of  time, 
distance,  and  the  marching  power  of  men ;  and  it  is  therefore  neces- 
sary first  to  determine  what  distances  can  be  traversed  by  troops  within 
given  times.  All  nations  allow  about  the  same  average  rate  of  march- 
ing, viz.,  2f  to  3  miles  an  hour  for  infantry,^  4  miles  for  field  artillery, 
and  5  for  cavalry  and  horse-artillery.  This  includes  short  halts  of  five 
minutes  or  so,  and  represents  the  pace  at  which  they  can  get  over  fair 
marches  with  least  fatigue.  But  these  rates  apply  to  small  bodies 
only.  With  large  bodies,  the  rate  is  slower,  for  every  check  is  felt 
throughout  the  column,  and  multiplied  by  the  length  of  it.  Thus  a 
division  of  infantry  can  seldom  accomplish  more  than  2  J  to  2^  miles 
an  hour,  and  a  corps  on  one  road  even  less — 2  miles  an  hour ;  the  in- 
fantry, as  the  slowest  marchers,  regulating  the  rate  of  the  whole.  And 
even  this  rate  can  only  be  depended  on  on  good  roads  and  with  good 
arrangements ;  if  the  roads  are  bad,  or  crowded,  it  is  still  further 
reduced.  Thus  Yandamme,  marching  from  Ligny  to  Wavre,  and  the 
Prussians  marching  from  Wavre  to  Waterloo,  could  only  accomplish 
about  I^  miles  an  hour,  owing  to  the  bad  state  of  the  roads.  I^apoleon's 
troops — trained  marchers  as  they  were — could  sometimes  only  accom- 
plish eight  or  nine  miles  in  as  many  hours  in  the  sands  and  mud  of 
Poland.  At  Magenta,  when  support  was  urgently  required  for  the 
Guard,  it  took  five  hours  to  bring  up  Canrobert's  corps  from  l^ovarra, 
a  distance  of  9  miles.  The  road  in  this  case  was  excellent,  but  encum- 
bered. In  1866,  before  Sadowa,  the  8th  Austrian  corps  took  14 
hours  to  do  12  miles.  In  1870,  when  the  Crown  Prince  was  follow- 
ing MacMahon  northwards,  his  troops  were  sometimes  on  their  legs 
from  four  in  the  morning  till  eight  at  night ;  yet  it  is  doubtfal  if  they 
ever  accomplished  24  miles  in  one  day. 

The  average  day's  march  is  usually  estimated  at  12  to  15  miles,  with 
a  halt  every  fourth  or  fifth  day.  From  15  to  20  miles  are  long  marches, 

*  The  Italians,  who  devote  special  attention  to  the  marching  of  their  men,  allow 
a  somewhat  higher  rate.  See  "  Istruzione  per  VAmmaestramento  Tattico  delle 
Truppe  di  Fanteria,"  p.  161.  ^ 
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and  are  seldom  kept  up  many  days  ;  and  anything  over  20  miles  may  be 
treated  as  a  forced  march.  To  a  good  walker,  these  distances  may 
seem  small ;  but  it  must  be  remembered  they  only  represent  a  part  of 
what  is  done  by  the  soldier,  who  may  have  to  go  a  mile  or  more  off 
the  road  to  his  billet  or  camp,  to  patrol  during  the  march,  or  go  on 
outpost,  and  mount  sentry  after  it,  besides  performing  the  numerous 
minor  duties  of  a  camp  :  in  all  cases  he  carries  a  heavy  weight,  and 
moves  under  conditions  very  different  to  those  of  the  ordinary  pedes- 
trian. 

To  form  an  estimate  of  what  troops  may  be  expected  to  do  in  a  long 
campaign,  I  have  carefully  gone  through  the  records  of  the  most  cele- 
brated marches  of  ancient  and  modern  times,  verifying  them  where 
practicable.  The  actual  daily  average  has  seldom  exceeded  10  miles 
(including  halts),  or  14  for  marching-days  only.  Of  ancient  marches 
that  of  Xenophon  and  the  10,000  Greeks  is  the  best  known,  and  per- 
haps the  most  remarkable.  The  march  from  Sardis  to  Cunaxa,  near 
Babylon,  was  about  1,400  miles,  and  accomplished  in  five  months' 
marching,  or  a  little  over  9  miles  a  day.  The  retreat  to  the  Bosphorus 
was  considerably  longer  owing  to  the  detour  made,  and  the  rate 
slower,  the  Greeks  being  constantly  harassed  on  the  march.  The  total 
distance  gone  over,  is  estimated  at  about  3,500  miles,  and  took  fifteen 
months,  being  about  8  miles  a  day. 

Xenophon' s  experiences  agree  fairly  well  with  our  own.  A  good 
day's  march  under  favourable  circumstances  seems  to  have  been  16  to 
18  miles.  When  in  presence  of  the  enemy  and  in  fighting  order,  this 
was  reduced  to  10  or  to  13  miles.  Occasionally  to  cross  deserts,  &c., 
they  did  from  24  to  26  miles  in  the  day  ;  but  a  few  such  marches  were 
always  followed  by  a  good  rest. 

Alexander's  armies  traversed  greater  distances,  but  his  campaigns 
present  no  such  long  continuous  marches.  They  were  rather  a  series  of 
eager  advances  or  pursuits,  and  long  halts.  With  his  infantry,  he 
seldom  exceeded  14  miles  a  day  for  any  length  of  time.  He  accom- 
plished some  wonderful  feats  in  the  pursuit  of  Darius,  but  in  these 
cases  his  infantry  fell  behind,  and  he  was  generally  left  at  the  end 
with  his  cavalry  only,  and  often  very  little  of  that. 

Among  modern  marches,  that  of  Napoleon's  army,  in  1805,  from  the 
shores  of  the  Channel  across  France  to  the  Bhine,  and  thence  to  Ulm, 
stands  pre-eminent.  There  is  no  difficulty  in  verifying  this  march. 
We  know  the  days  of  arrival  and  departure,  and  can  measure  the 
distances.  Fezensac  and  other  writers  give  many  details  of  it ;  and 
through  the  kindness  of  the  Baron  de  Grancey  and  the  French  War 
Office,  I  have  been  put  in  possession  of  the  actual  march- routes  of  some 
of  the  columns,  showing  each  night's  halting-place.  The  distances 
traversed  by  the  several  columns  varied  slightly,  but  averaged  about 
400  miles,  to  the  Bhine ;  the  time  taken  averaged  26  days.  This  gives 
between  15  and  16  miles  a  day,  or,  if  allowance  is  made  for  halts, 
nearly  20  for  every  marching  day.  The  three  corps  from  the  camps 
near  Boulogne  marched  by  distinct  routes ;  each  corps  marching  by 
divisions  at  one  or  two  days'  interval.  The  troops  reached  the  Bhine 
punctually,  and  in  perfect  condition,  with  almost  incredibly  few  casu- 
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•alties,  and  immediately  crossed  and  continued  their  march  on  the 
Danube.* 

This  was  an  exceptional  feat,  and  stands  alone ;  but  Napoleon's 
movements  generally  were  more  rapid  than  those  of  his  predecessors 
had  been,  and  to  that  he  owed  much  of  his  success.  Marlborough's 
most  celebrated  march  was  that  made  in  1704,  by  which  he  transferred 
his  army  from  the  Netherlands  to  Bavaria,  joined  Prince  Eugene,  and 
won  the  battle  of  Blenheim.  The  distance  continuously  marched  was 
240  miles,  done  in  25  days,  or  a  little  under  10  miles  a  day.  Frede- 
rick's movements  were  slower  still ;  his  best-known  march  is  that  from 
Rossbach  after  defeating  the  French  there,  to  Leuthen,  where  he  de- 
feated the  Austrians  ;  but  he  averaged  under  8  miles  a  day. 

The  best  march  in  the  last  war  was  that  of  Prince  Frederick  Charles 
with  the  second  army  from  Metz  to  Fontainebleau  and  Orleans.  The 
average  rate  seems  to  have  been  12  or  13  miles ;  but  the  9th  corps 
marched  more  rapidly,  being  hurried  forward  in  consequence  of  the 
French  advance.  The  last  few  days  of  its  march,  from  Troyes  to 
Fontainebleau,  averaged  as  mu.ch  as  19  miles.  To  do  this  march 
justice,  it  must  be  remembered  that  it  was  made  in  an  enemy's  country, 
infested  with  Franc-tireurs,  was  harassed  by  obstacles  on  the  roads, 
and  was  sometimes  seriously  opposed. 

By  comparing  a  number  of  marches,  I  arrived  at  the  conclusion  that 
10  miles  a  day  is  as  much  as  should  be  reckoned  on  in  prolonged 
operations,  and  from  12  to  15  miles  for  actual  marching  days  ;  and 
these  calculations  agree  curiously  with  the  account  of  the  operations  of 
the  5th  German  Corps  in  the  late  war,  just  published.  It  appears  the 
distance  actually  traversed  by  this  Corps  between  the  Bhine  and  Paris 
was  520  miles  in  50  days,  or  10-|-  miles  a  day.  The  average  for  actual 
marching  days  was  13-|-  miles,  with  a  halt  usually  every  fourth  day ; 
and  the  longest  day's  march  was  21  miles,  being  made  during  the  pur- 
suit of  MacMahon's  army  northwards. f 

Forced  marches,  though  often  brilliant  feats  in  themselves,  have  not 
the  same  practical  value  for  strategic  combinations.  St.  Cyr  calls 
them  the  resource  of  an  improvident  General,  but  rarely  used  by  a 
prudent  one ;  and  says  their  too  frequent  use  soon  destroys  an  army. 
Moreover,  men's  powers,  in  this  respect,  are  much  overrated,  and 
few  of  the  most  celebrated  marches  will  bear  investigation.  A 
single  march  is  so  easily  exaggerated  or  misrepresented,  even  un- 
intentionally. A  body  of  troops  marches,  say  at  ten  one  morning, 
does  20  miles  that  day,  has  a  full  night's  rest,  and  marching 
at  four  the  next  morning,  reaches  its  destination,  15  miles  distant, 
by  ten.  For  all  practical  purposes  this  is  merely  doing  35  miles 
in  two  days'  march.  But  a  friendly  historian,  to  make  it  sound 
better,  says  they  accomplished  35  miles  in  twenty-four  hours,  and  the 
next  friendly  historian,  not  observing  the  delicate  distinction,  says  they 

*  Accounts  of  this  and  other  marches  of  Napoleon's  are  given  in  Dumas',  Thiers', 
and  other  general  histories ;  but  the  most  interesting  details  are  to  be  found  in 
personal  narratives,  such  as  those  of  Fezensac,  Labaume,  Dr.  H.  von  Brandt,  &c. 

t  "Das  Y.  Armee-corps  im  Kriege  gegen  Frankreich,"  1870-71.  Stieler  von 
Heydekampf. 
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did  24  miles  in  a  day,  and  so  it  goes  down  to  history  as  a  remarkable 
forced  march.  I  am  sorry  to  say  one  of  the  first  results  of  my  investi- 
gations was  to  throw  the  gravest  doubts  on  the  celebrated  march  of 
the  Light  Brigade  before  Talavera,  so  familiar  to  students  of  Napier, 
and  so  frequently  quoted  to  show  what  British  troops  can  do.  Napier's 
account  of  it  is  as  follows  : — 

"  That  day  (29th  July,  1809,  the  day  after  battle  of  Talavera), 
"  Robert  Craufurd  reached  the  camp  with  the  43rd,  52nd,  and  9otk 
"  regiments,  and  immediately  took  charge  of  the  outposts.  Those 

troops  had  been,  after  a  march  of  20  miles,  hutted  near  Malpartida, 

de  Plasencia,  when  the  alarm  caused  by  the  Spanish  fugitives  spread 
"  to  that  part.  Craufurd,  fearing  for  the  army,  allowed  only  a  few 
"  hours'  rest,  and  then,  withdrawing  about  50  of  the  weakest  from  the 
"  ranks,  recommenced  his  march  with  a  resolution  not  to  halt  till  the 

battle-field  was  reached.  As  the  Brigade  advanced,  crowds  of  the^ 
"  runaways  were  met  with,  not  all  Spaniards,  but  all  propagating  the 
"  vilest  falsehoods  :  '  The  army  was  defeated,'  '  Sir  Arthur  Wellesley 
"  '  was  killed,'  '  The  French  were  only  a  few  miles  distant ;'  nay,  some 

blinded  by  their  fears,  pretended  to  point  out  the  enemy's  advanced 

posts  on  the  nearest  hills.  Indignant  at  this  shameful  scene,  the 
"  troops  hastened,  rather  than  slackened,  their  impetuous  pace,  and 
"  leaving  only  17  stragglers  behind,  in  26  hours  crossed  the  field  of 
"  battle  in  a  close  and  compact  body,  having  in  that  time  passed  over 
"  62  English  miles  in  the  hottest  season  of  the  year,  each  man  carrying 
"  from  50  to  60  lbs.  weight  upon  his  shoulders.  Had  the  historian 
"  Gibbon  known  of  such  a  march,  he  w^ould  have  spared  his  sneer 
"  about  the  '  delicacy  of  modern  soldiers.' 

Now,  there  is  an  inconsistency  even  in  Napier's  account.  The 
distance  from  Malpartida  de  Plasencia  to  Talavera  is  62  miles ;  conse- 
quently, the  actual  distance  marched  would  be  82  miles, — a  still  more 
wonderful  feat.  Through  the  kindness  of  a  distinguished  Peninsular 
Ofiicer,  himself  present  on  the  march  and  an  experienced  Staff  Officer, 
I  have  been  put  in  possession  of  what  I  believe  to  be  the  actual  facts, 
which  are  as  follow  : — 

The  Light  Brigade  reached  Malpartida  on  the  25th,  three  days 
before  the  battle.  On  the  26th  and  27th  they  made  two  short  marches, 
marching  early  in  consequence  of  the  heat  of  the  weather.  On  the 
28th  they  had  completed  their  day's  march  early  when  they  heard  of 
the  battle.  Craufurd  waited  till  the  heat  of  the  day  was  past,  broke 
up  in  the  evening,  gave  his  men  a  halt  during  the  night,  and  reached 
the  battle-field  about  sunrise  the  next  morning,  the  actual  distance 
traversed  from  the  halting- place  on  the  night  of  the  27th  being  40  miles. 
Finding  the  battle  over,  the  brigade  halted  and  rested ;  and  in  the 
afternoon  crossed  the  battle-field  and  took  up  the  line  of  outposts. 

Sir  William  Napier  did  not  himself  take  part  in  this  march ;  he 
was  taken  ill  a  day  or  two  before,  and  was  taken  back  to  hospital  by 
his  brother  George,  and  it  seems  to  have  been  the  extraordinary  march 
made  by  the  latter  to  overtake  and  rejoin  his  brigade  w^hich  the 


*  Napier,  ii,  178. 
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historian  confused  with  the  march  made  by  the  brigade  itself.  The 
authorities  by  which  the  version  I  have  given  of  the  march  are 
supported,  are  the  following,  viz.,  the  notes  and  recollections  of  the 
Officer  I  have  already  referred  to  ;  journals  of  other  Officers  who,  like 
himself,  took  part  in  the  march ;  returns  which  are,  or  recently  were, 
at  the  Horse  Guards,  showing  that  the  Light  Brigade  was  at  Malpar- 
tida  on  the  25th,  three  days  before  the  battle ;  and  the  statement  of 
one  writer,  that  he  was  with  the  Light  Brigade  in  every  march 
throughout  the  war,  and  can  safely  assert  that  neither  they,  nor  any 
other  troops  he  ever  met  with,  could  have  made  such  a  march. 

The  most  extraordinary  feat  in  ancient  or  modern  history,  if  we  can 
believe  it,  was  the  march  made  in  the  Second  Punic  War,  by  which 
the  Carthaginian  power  in  Italy  was  finally  broken.  The  circumstances 
are  familiar  to  most  students  of  Military  History,  because  it  is  the 
stock  example  quoted  by  writers  on  strategy  to  show  that  the  true 
principles  of  strategy,  and  of  interior  lines,  are  as  old  as  war  itself,  and 
were  understood  and  applied  by  the  ancients.  The  Consul  Claudius 
jN;  ero,  witli  a  Roman  army,  was  facing  Hannibal,  who  had  taken  up  a 
position  at  Canusium,  awaiting  the  arrival  of  his  brother  Hasdrubal, 
with  the  reinforcements  he  was  bringing  from  Spain.  The  Consul 
Livius  Salinator,  with  another  Homan  army,  was  opposed  to  Hasdrubal 
"at  Serra  Gallica,  near  the  Metaurus.  Having  intercepted  all  communi- 
cations between  the  brothers,  Claudius  determined  to  try  and  crush 
Hasdrubal  while  isolated ;  he  accordingly  set  out  secretly  from  his 
camp,  with  1,000  cavalry  and  6,000  infantry,  the  elite  of  his  army, 
leaving  the  rest  to  oppose  Hannibal.  In  six  days  of  forced  marches 
he  joined  his  brother  Consul,  with  their  united  forces  attacked  Has- 
drubal, utterly  defeating  and  killing  him,  and  immediately  started 
south  again,  accomplishing  the  return  journey  in  the  same  time  and 
regaining  his  camp  before  Hannibal  had  discovered  his  absence,  l^ow, 
the  distance  fairly  measured,  is  240  miles,  or  at  the  rate  of  40  miles  a 
day  for  six  days,  both  going  and  returning ;  and  making  every  allow- 
ance for  the  assistance  said  to  have  been  derived  by  requisitioning 
carts  and  horses  along  the  road,  it  is  very  hard  to  believe  in  such  a 
march.  It  is  a  curious  and  instructive  fact  that  the  two  ancient 
campaigns,  of  which  we  have  most  authentic  accounts,  Xenophon's 
march  and  Caesar's  Oallic  wars,  where  the  General  himself  is  the 
historian,  are  those  in  which  we  hear  least  of  extraordinary  forced 
inarches. 

Hitherto  I  have  spoken  of  movements  of  columns  of  all  arms  ;  of  re- 
markable cavalry  marches  there  are  many  authentic  records.  One  of 
the  best  known  is  that  of  Charles  XII  from  the  Vistula  to  the  Oder  in 
pursuit  of  the  Saxon  Army,  when  he  marched  os^er  30  miles  a  day  with 
-all  his  cavalry  for  nine  days  consecutively.  The  distance  is  not  excep- 
tional, but  it  was  done  with  a  large  force  of  cavalry,  and  over  bad 
Toads.  But  I  believe  that  the  records  of  our  Indian  wars,  of  Lord 
Lake's  Mahratta  campaigns,  and,  more  recently,  of  some  of  the  flying 
•columns  during  the  mutiny,  contain  the  most  remarkable  examples  of 
•such  feats.  Unfortunately,  from  difficulty  of  finding  the  places  on  the 
map,  and  identifying  names,  it  is  often  impossib^.e  to  verify  them. 
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The  next  point  to  be  considered  is  the  space  occupied  by  troops  oe 
the  march,  as  it  is  the  length  of  the  column  which  causes  the  difficulty 
in  moving  and  feeding  large  bodies  of  troops.  I  need  not  trouble  you 
with  the  calcnlations,  which  any  one  can  make  ;  but  a  good  practical 
rule  for  a  Staff  Officer  in  the  field  is  to  allow  a  yard  for  every  one 
horseman  and  for  every  two  foot  soldiers,  and  20  yards  for  every  gun  or 
waggon.  The  difficulty  is  to  know  how  much  to  allow  for  unavoidable 
opening  out  on  the  march.  This  is  variously  estimated  by  different 
writers  at  from  5  to  60  per  cent.,  rather  a  serious  margin  of  error.^ 
Verdy  du  Vernois  does  not  think  it  necessary  to  make  any  special 
allowance ;  while  Colonel  Lewal,  a  French  Staff  Officer,  estimates  it 
at  two-thirds  the  proper  length  of  the  column,  and  quotes  examples 
from  the  Italian  w^ar  of  1859  in  support.  Perhaps  the  nationalities  of 
the  writers  partly  explain  their  difference  of  opinion.  The  Prussian 
troops  close  up  on  the  march  better  than  any  troops  I  know  :  on  the 
other  hand,  the  Prench,  though  really  excellent  marchers,  are  notorious, 
stragglers :  their  own  Officers  acknowledge  and  complain  of  this.  A 
Prussian  Staff  Officer,  to  whom  I  showed  Lewal' s  calculations,, 
answered  at  once  "  He  is  probably  right ;  but  it  does  not  say  much 
for  the  discipline  of  his  troops."  Probably  we  shall  be  right  if  we 
take  an  intermediate  estimate,  and  allow  about  25  per  cent.  On  this 
calculation  an  English  infantry  division  on  war  establishment  with  its 
full  train  occupies  about  12,000  yards.  During  the  autumn  manoeu- 
vres of  1871-72  I  had  several  opportunities  of  measuring  the  length 
of  columns  of  march,  and  found  the  above  calculations  fairly  correct^ 
exceps  in  the  case  of  hired  transport.  I  was  much  struck  with  the 
difference  of  length  of  a  column  of  regimental  transport  as  organized 
last  year  under  experienced  baggage  masters,  and  the  columns  of 
hired  transport  of  the  year  before. 

The  Austrians  advocate  considerable  intervals  between  regiments 
and  brigades,  and  there  is  much  in  favour  of  this  system.  If  a  regiment 
unavoidably  opens  out  to  the  extent  of  one-third  or  one-fourth  of  its 
length,  it  seems  better  to  allow  the  next  regiment  to  start  with  a  cor- 
responding interval.  The  ultimate  length  of  the  column  will  not  be 
increased,  and  the  heads  of  regiments  will  be  able  to  maintain  a 
uniform  pace  as  if  marching  independently,  and  avoid  the  constant 
checks  and  changes  of  pace  so  fatiguing  in  long  columns. 

The  order  in  which  the  column  of  march  is  formed  must  necessarily 
depend  on  various  considerations,  such  as  the  object  of  the  march,  the 
nature  of  the  country,  or  the  vicinity  of  the  enemy.  But  two  great 
principles  should  always  be  adhered  to.  The  first  is  that  when  in 
presence  of  the  enemy,  everything  must  give  way  to  tactical  considera- 
tions ;  when  at  a  distance,  the  ease  and  comfort  of  the  men  must  be 
first  considered.  The  second  is  that  everything  should  be  arranged  in 
the  column  in  the  order  in  which  it  is  likely  to  be  wanted. 

A  column  in  presence  of  the  enemy  is  always  preceded  by  an  advanced 
guard,  whose  duty  it  is  to  save  the  main  body  from  surprise  or  from 
being  made  to  fight  under  unfavourable  circumstances.  Consequently, 

*  See  Wolseley's  "  Soldier's  Pocket  Book  ;  "  Yerdy  du  Yernois  "  Studieu  iiber 
Truppen  Tuhrung;"  Colouol  LeTval  "  Conference  sur  la  Marche  d'lm  Corps  d'Arm^e." 
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as  the  range  of  weapons  increases,  and  battles  are  fought  at  greater 
distances,  so  mnst  the  range  cleared  by  the  advanced  guard  be 
increased.  In  these  days,  if  a  battery  of  artillery  is  allowed  to  march 
along  an  ordinary  enclosed  road  within  1,500  yards  of  the  head  of  the 
advanced  guard,  it  might  be  annihilated  by  an  enemy's  battery  sud- 
denly unmasked.  The  point  of  the  advanced  guard  must  be  partially 
liable  to  surprises,  and  therefore  is  made  small  and  mobile,  cavalry 
being  always  chosen  for  this  duty,  if  possible.  This  "point"  is  sup- 
ported by  somewhat  stronger  bodies  at  suitable  intervals,  but  no  large 
body  of  troops,  and  no  wheeled  vehicles  (except  perhaps  a  couple  of 
guns  without  waggons,  or  a  light  cart  with  entrenching  tools)  should 
be  allowed  to  come  within  effective  artillery  range  of  the  head  of  the 
advanced  guard,  or  of  any  point  which  has  not  been  reached  or  over- 
looked by  them  or  by  the  flankers.  The  detailed  formation  of  the  ad- 
vanced guard  is  a  tactical  question  which  does  not  come  within  the 
scope  of  this  lecture. 

The  main  column  follows,  the  artillery  generally  near  the  front,  ready 
to  perform  its  role  of  opening  and  preparing  the  battle.  The  bulk  of 
the  infantry  follows,  each  regiment  accompanied  only  by  its  ammuni- 
tion carts  and  tool  waggon.  The  cavalry,  if  not  with  the  advanced 
guard,  generally  follows  in  rear  of  the  infantry.  The  train  then  fol- 
lows, arranged  on  the  principle  given — first,  that  which  may  be 
required  during  the  action,  the  reserve  ammunition  and  the  ambulance 
detachment ;  then  what  will  be  most  urgently  supplied  when  the  battle 
is  over,  the  day's  supplies  ;  then  the  staft  and  regimental  baggage  ;  and, 
lastly,  the  reserve  supplies  and  miscellaneous  stores. 

If  no  enemy  is  near,  these  arrangements  may  be  modified  to  ease  the 
men.  The  cavalry  and  artillery  are  separated  from  the  infantry,  as 
nothing  is  so  fatiguing  to  the  former  as  having  to  conform  to  the  pace 
of  the  latter.  If  possible,  they  are  given  distinct  roads,  or  allowed  to 
march  independently.  When  there  is  a  choice  of  hours  the  mounted 
corps  should  move  latest,  as  they  take  longest  to  prepare,  and  the 
horses  do  not  feed  so  well  at  very  early  hours.  The  supplies  and  bag- 
gage may  be  brought  more  forward,  and  reserves  of  ammunition  and 
field  hospitals  put  further  back. 

It  has  been  shown  that  a  British  infantry  division  on  war  establish- 
ment occupies  about  12,000  yards,  or  seven  miles,  of  which  half  is 
taken  up  by  the  combatants  and  half  by  the  trains.  This  represents 
about  2^  hours  in  time,  that  is,  the  column  will  take  that  time  to  pass 
any  given  point.  Such  a  force  can  march  in  one  column  without  any 
serious  inconvenience  or  fatigue  to  the  troops,  or  administrative  diflS- 
culties.  Napoleon's  march  to  the  Rhine  in  1805  was  by  divisions,  as 
was  also  a  great  deal  of  the  marching  in  the  late  war.  It  is  true  the 
leading  troops  will  have  to  wait  at  least  an  hour  and  a  half  for  their 
baggage,  but  a  certain  time  is  necessarily  spent  in  laying  out  the  camp, 
collecting  firewood,  &c.  If  the  troops  have  started  at  six  and  made  a 
fifteen  mile  march — which,  including  a  long  halt,  takes  seven  hours — 
they  arrive  between  one  and  two,  get  their  baggage  between  two  and 
three,  and  are  all  settled  by  four.  If  the  troops  are  marching  in  small 
bodies  everything  is  still  simpler. 
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But  if  even  two  divisions  are  marching  on  one  road  the  inconvenience 
and  delays  become  serious.  The  tail  of  the  column  will  not  be  in  till 
six,  and  the  men  will  hardly  get  their  dinners  before  dark,  and  if  the 
weather  is  hot  the  second  division  will  always  suffer  from  marching 
during  the  worst  hours,  however  early  the  first  division  starts.  And  if 
a  whole  corps  has  to  use  one  road  the  difficulties  and  the  fatigues  are 
immensely  increased.  The  tail  cannot  in  any  case  be  up  till  the 
middle  of  the  night.  If  the  divisions  are  followed  by  their  baggage  the 
last  troops  are  not  in  by  dark.  If  the  baggage  is  massed  in  rear,  the 
troops  get  in  earlier,  but  are  kept  waiting  many  hours  for  their  bag- 
gage and  supplies.  ]N"or  is  it  exceptional  for  a  whole  corps  to  move  on 
one  road.  It  happened  occasionally  in  the  last  war,  though  generally 
separate  roads  were  found  for  each  division.  In  1859  the  French  had 
sometimes  to  march  more  than  one  corps  on  a  single  road,  the  number 
of  good  roads  in  Lombardy  being  limited,  and  the  intervening  country 
difficult  to  cross  in  consequence  of  the  vineyards  and  ditches.  In  1866, 
during  Prince  Frederick  Charles's  advance  into  Bohemia,  he  had  at  one 
time  only  two  roads  for  four  corps  d'armee,  and  the  difficulty  of  moving 
and  feeding  tlie  troops  under  these  circumstances  is  specially  remarked 
on  in  the  Prussian  official  account.  In  the  invasion  of  Bussia, 
Napoleon  sometimes  had  to  move  50,000  men  on  one  road.  The  incon- 
venient hours  of  march,  the  long  halts,  the  tedious  delays,  the  irregular 
hours,  the  uncertainty  of  supplies,  cause  what  the  Germans  term  the 
"friction"  which  always  attends  the  movement  of  very  large  bodies  of 
troops.  What  the  effects  of  that  friction  may  be,  we  learn  from  Napo- 
leon's invasion  of  Bussia.  From  the  Memen  to  Smolensko  is  about  400 
miles,  the  same  as  the  march  across  France  already  quoted.  The  time 
occupied  was  50  days,  just  twice  as  long.  The  troops  had  two  long- 
rests  at  Wilna  and  Vitepsk,  and  on  actual  marching  days  did  not 
average  more  than  12  miles.  The  weather  was  hot,  but  not  generally 
unfavourable,  and  the  march  was  a  triumphant  advance  almost  without 
fighting.  Yet  the  central  column  lost  90,000  men,  solely  from  the 
fatigues  and  hardships  and  ''friction"  arising  from  crowding  so  many 
men  on  a  limited  number  of  roads. 

The  great  object  in  arranging  marches,  therefore,  should  be  to 
spread  over  as  broad  a  front  and  occupy  as  many  roads  as  possible  con- 
sistent with  safety ;  and  where  long  columns  must  be  sent  on  one  road, 
to  reduce  this  "friction"  to  a  minimum  by  careful  arrangements. 
In  dealing  with  the  first  we  have  to  decide  what  are  the  limits  of  safety. 
And  here  I  must  diverge  into  what  is  strictly  a  tactical  question,  but 
exercises  a  powerful  infiuence  on  march- dispositions.  Formerly  it  was 
generally  accepted  that  when  the  armies  were  separated  by  at  least  a 
day's  march  it  was  sufficient  if  the  whole  force  could  be  concentrated 
in  a  day,  but  that  when  collision  was  imminent,  the  marching  front 
should  not  much  exceed  the  fighting  front.  But  I  conceive  that  new 
tactical  conditions,  the  increased  retaining  power  of  small  bodies,  and 
the  increased  value  of  flank  as  compared  with  front- attacks,  have 
modified  the  latter  rule,  and  that  it  should  now  be  a  maxim  always  to 
march  on  a  considerably  broader  front  than  would  be  occupied  in  fight- 
ing.   Thus  if  a  corps  of  20,000  men  marching  in  a  single  column  came 
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in  collision  witli  a  corps  of  the  same  strength  marching  in  three  small 
columns  separated  by  distances  of  six  or  seven  miles,  under  former  con- 
ditions the  latter  would  probably  be  defeated  in  detail.  The  central 
column  would  find  itself  engaged  with  very  superior  forces ;  if  it  fights 
in  a  compact  formation  its  flanks  would  be  turned  ;  if  it  extends  to  save 
its  fianks,  its  centre  could  be  pierced  by  superior  weight,  in  either  case 
probably  before  the  adjoining  columns  could  render  effective  assistance. 
But  under  present  conditions,  the  central  column  could  afford  to 
extend  to  a  much  greater  distance  to  guard  its  flanks  ;  any  attempt 
to  pierce  the  centre  by  superior  weight  would  be  uncertain,  and 
could  only  be  attempted  after  long  fire-preparation,  during  which 
time  the  flank  columns  would  be  closing  in  ;  and  when  these  do  come 
into  action  they  do  so  in  the  most  effective  manner,  namely,  on  the 
flanks  of  the  adversary,  who,  in  all  his  attempts  to  deploy,  finds  him- 
self already  outflanked,  and  in  somewhat  the  position  the  French  found 
themselves  in  on  their  sorties  from  Metz  and  Paris. 

But  it  will  still  happen  that  long  columns  have  to  move  on  single 
roads,  and  that  special  arrangements  become  necessary  to  reduce  the 
consequent  discomfort  and  fatigues.  Something  may  be  done  by 
marching  the  column  on  a  broader  front ;  but  few  roads  admit  of  this. 
The  cavalry  may  sometimes  be  sent  across  the  fields ;  and  in  Bohemia 
and  France,  where  there  are  few  fences,  the  infantry  often  marched 
alongside  the  road,  leaving  the  road  clear  for  guns  and  carriages  of  all 
sorts.  In  enclosed  countries  bye-roads  or  lanes  may  be  turned  to  account ; 
such  usually  exist  between  the  more  important  roads  allotted  to  the 
several  columns.  But  they  are  subject  to  several  drawbacks.  They 
are  generally  zigzag,  consequently  longer,  and  troops  are  more  likely 
to  go  astray  on  them.  There  is  always  the  risk  of  two  neighbouring 
columns  trying  to  use  the  same,  and  so  coming  into  collision ;  the 
general  or  superior  stafi"  indicates  the  main  line  to  be  followed  by  each 
column,  but  cannot  define  how  every  little  lane  is  to  be  used.  It 
introduces,  moreover,  a  dangerous  element  of  uncertainty  in  time  ;  on 
a  good  road  calculations  of  time  may  be  made  with  tolerable  certainty, 
independent  of  the  weather  ;  but  on  bye-roads  and  lanes  an  unexpected 
fall  of  rain  may  upset  all  calculations. 

Columns  of  more  than  one  division  are  therefore  generally  made  to 
march  in  echelons,  or  "  staffeln,"  as  the  Germans  call  it ;  that  is  broken 
np  into  distinct  bodies,  moving  to  a  certain  extent  independently.  A 
division  occupies  seven  miles  of  road.  If  a  second  division,  following 
it,  instead  of  closing  up  each  night  on  the  head  of  the  first  division, 
halts  at  a  distance  of  seven  miles  in  rear,  the  two  divisions  will  form  a 
continuous  column  on  the  march,  but  will  be  able  to  start  simultaneously, 
reach  their  camping  grounds  at  the  same  hour,  get  their  baggage  up  at 
once,  and  in  all  respects  work  as  independent  columns.  This  system 
at  once  meets  most  of  the  objections  to  moving  many  troops  on  one  road, 
and  is  that  commonly  adopted  when  not  in  presence  of  the  enemy. 
But  when  close  to  the  enemy,  the  extension  is  too  great.  If  an  English 
Army  corps,  with  its  three  divisions  of  infantry,  and  corps  artillery  and 
cavalry  equivalent  to  a  fourth,  is  moving  in  this  order  on  one  road,  the 
distance  from  the  first  to  the  fourth  encampment  will  be  21  miles ;  and 
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if  the  leading  column  is  attacked  on  the  march,  the  rear  ones  could  not 
close  on  it  in  the  day.  To  obviate  this,  "reduced,"  or  "half"  intervals 
are  used ;  that  is  the  several  divisions  halt  at  distances  equal  to  half 
the  length  of  their  column  of  march,  or  3-J-  miles  apart.  This  is,  in 
fact,  a  compromise  ;  the  troops  do  not  move  w^ith  the  same  freedom  and 
comfort;  the  second  division  must  start  an  hour  or  more  after  the  first, 
or  it  v^^ould  rim  into  the  tail  of  its  column,  and  the  other  bodies  must 
delay  their  march  still  further,  and  reach  their  camping  grounds  pro- 
portionately later.  On  the  other  hand  the  distance  between  the  first 
and  fourth  camp  is  only  10^  miles,  and  the  corps  can  always  be  concen- 
trated in  the  day. 

There  is  another  system  mentioned  by  General  Gallina,  the  Austrian 
chief  of  the  staff,  and  which  I  believe  was  sometimes  adopted  in  Italy, 
being  specially  applicable  to  cases  where  the  climate  makes  it  necessary 
to  avoid  the  hottest  hours  of  the  day,  and  yet  large  bodies  have  to  be 
moved  in  concentrated  order.  It  is  to  marching  by  alternate  echelons. 
The  four  bodies  having  encamped  at  half  intervals,  1  and  3  move  at  a 
very  early  hour  and  simultaneously,  3  passing  through  the  camp  of  2, 
and  reach  their  destination  before  the  full  heat.  2  and  4  march  in  the 
afternoon,  and  reach  their  camps  late,  regaining  their  original  relative 
position.  This  method  may  also  be  adopted  in  passing  a  short  defile,  or 
when  two  parallel  columns  have  to  use  one  road  for  a  time. 

Siip;ply  on  the  Marcli.^ 

Any  notice  of  marches  must  be  very  incomplete  if  it  does  not  include 
the  feeding  of  troops  on  the  march,  as  it  is  this  which  often  really 
governs  the  march-dispositions.  The  supplies  carried  by  an  army  may 
be  classed  under  three  heads  : — Those  carried  by  the  soldier,  or  regi- 
mentally,  and  which  are  always  at  his  hand;  those  carried  in  the 
divisional  provision  columns,  and  the  reserve  supplies  or  field  magazines 
which  follow  in  rear  of  the  Army. 

The  Prussian  soldier  carries  constantly  three  days'  reserve  rations, 
"  eiserne  portion,"  as  it  is  called,  as  part  of  his  kit  in  his  knapsack, 
consisting  of  biscuit,  rice,  and  bacon.  Besides  this  he  carries  common 
rations  according  to  circumstances ;  usually  one  day's,  but  often  more. 
The  Austrians  carry  two  days'  reserve,  and  two  days'  ordinary  rations ; 
the  K.u.ssians,  four  days'  bread  or  biscuit ;  the  French,  generally  three 
to  six  days'  biscuit.  We  have  no  regulations  on  the  subject.  The 
question  was  raised  during  the  autumn  manoeuvres,  and  some  say  that 
the  British  soldier  cannot  be  made  to  carry  his  rations,  that  it  is  con- 
trary to  his  habits  and  prejudices,  and  that  we  can  only  accept  the  fact, 
and  carry  them  for  Him.  I  fear  in  any  great  European  war  he  would 
have  to  overcome  this  prejudice  or  starve.  In  our  distant  expeditions, 
where  the  fighting  columns  are  comparatively  small,  and  the  enemy 
not  so  formidable,  the  distance  between  the  men  and  their  supplies 
need  not  be  great.  But  in  European  wars,  when  large  armies  are 
moving  concentrated,  and  in  presence  of  a  powerful  enemy,  it  is  differ- 
ent.   Every  account  I  have  been  able  to  collect,  whether  of  our  own 

*  See  Obauer  and  Gultenburg's  "  Train  und  Yerpflegs-^  esen." 
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Peninsular  experiences,  or  of  more  recent  European  wars,  a^^rees  in 
stating  that  in  presence  of  tlie  enemy  the  day's  supplies  can  never  be 
brought  up  till  late,  often  barely  in  time  for  distribution  before  the 
troops  start  the  next  morning.  In  the  German  war  the  troops  on  the 
march  lived  mainly  on  the  inhabitants ;  but  v\^hen  concentrated  for 
battle  they  depended  entirely  on  the  rations  carried  by  the  men,  which 
could  oiily  be  irregularly  replenished  from  the  provision  column.*'  It 
has  been  proposed  to  attach  a  special  cart  to  each  battalion  for  the 
purpose,  as  was  done  at  the  last  manoeuvres,  and  as  the  Austrians 
are  also  doing.  This  has  much  to  recommend  it ;  but  it  must  also  be 
remembered  that  every  additional  waggon  seriously  hampers  the  fighting 
column,  and  in  the  urgency  of  battle  it  would  often  be  pushed  aside 
and  unable  to  regain  the  battalion.  The  Prussians  and  Austrians  have 
canteen  or  suttler's  waggons,  "marketender  wagen,"  to  each  battalion^ 
and  generally  allow  them  to  accompany  the  battalion.  The  canteen 
man  is  a  professional  forager,  who  understands  his  business,  and  has 
nothing  else  to  do,  and  manages  to  pick  up  supplies  in  a  wonderful 
way  when  others  fail.  The  Prussians  would  often  have  been  in  a  bad 
way  but  for  their  canteens.  Still  these  cannot  be  trusted  to  ;  and  it 
may  be  laid  down  that  the  soldier  is  never  safe,  and  the  Army  cannot 
be  depended  upon  for  any  sudden  operation  unless  the  men  always 
carry  at  least  one  day's  rations. 

The  second  line  of  supplies  is  that  carried  in  the  divisional  provision- 
columns.  In  all  continental  armies  there  is  a  regular  service  organized 
for  the  purpose,  of  military  transport,  sufScient  to  carry  four  days' 
supplies.  We  have  no  such  organization  at  present.  In  Prussia  they 
are  termed  "proviant  colonnen  "  :  they  form  part  of  the  corps  organi- 
zation, but  are  usually  at  cached  to  the  divisions,  two  to  each.  In 
Austria,  they  are  formed  partly  of  divisional  transport,  partly  of  regi- 
mental waggons,  which  are  worked  divisionally,  but  usually  supply 
their  own  regiments.  They  seem  to  have  found  that  waggons  which, 
belong  to  particular  regiments  are  more  careful  to  find  them  out  and 
supply  them  than  if  they  had  no  such  connection.  In  Russia  they 
are  formed  of  waggons  which  are  kept  in  regimental  charge  in  peace 
time,  but  are  massed  and  formed  into  divisional  columns  in  war. 

The  task  of  these  columns  is  to  replenish  the  regimental  supplies  ; 
every  day  at  the  close  of  the  march,  if  practicable,  but  often  it  cannot 
be  done  till  late  at  night,  or  only  on  alternate  days.  When  the  length 
of  column  is  considerable,  the  provision- columns  have  to  make  long 
forced  marches,  after  the  others  have  done,  to  reach  the  head  of  the 
column,  and  this  often  can  only  be  done  at  night,  when  the  troops  are 
camped  and  the  roads  clear.  Practically,  a  great-  deal  of  the  supply 
duties  are  carried  on  at  night,  and  hence  the  importance  of  always 
keeping  the  roads  clear  at  that  time. 

The  difiiculty  of  feeding  an  army  lies  not  so  much  in  procuring 
supplies  as  in  bringing  them  to  the  men.  Kapoleon  had  collected 
ample  supplies  for  his  invasion  of  Russia,  yet  his  troops  were  nearly 

*  Some  of  the  recently  published  histories  of  the  last  war  give  the  particular 
occasions  on  which  the  troops  were  obliged  to  use  their  reserve  rations.  See  "  Das 
Y  Armee  Corps,"  &c. 
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starving  from  fhe  very  beginning,  and  this  was  tlie  primary  cause  of 
the  immense  losses  I  have  spoken  of.  His  cavalry  at  the  head  of 
the  column  swept  the  country,  and  to  a  great  extent  lived  on  it. 
The  rear  divisions  were  supplied  without  much  difficulty  from  the 
provision  trains.  But  the  leading  and  central  divisions  in  those 
enormous  columns  could  neither  live  on  the  country  nor  be  reached, 
except  irregularly,  by  the  provision  trains  from  the  rear ;  and  theirs 
was  consequently  the  heaviest  loss  in  stragglers.  When  large  columns 
are  supplied  entirely  from  the  rear  a  halt  every  fourth  or  fifth  day 
becomes  necessary,  not  only  for  the  men's  sakes,  but  on  Control 
grounds,  to  enable  the  provision  columns  to  refill  and  the  system  of 
supply  to  be  reorganized.  A  day  of  battle,  or  of  concentration  for 
battle,  is  also  used  for  the  same  purpose. 

The  second  line,  or  divisional  columns,  are  replenished  sometimes 
directly  by  requisition,  purchase,  or  from  the  country,  but  commonly 
from  the  third  line  or  reserve  stores.  The  organization  of  these, 
which  are  also  sometimes  called  field-magazines,  varies  endlessly, 
according  to  circumstances ;  but  they  usually  consist  of  hired  or 
requisitioned  transport.  Tf,  as  in  late  wars,  railway-transport  can 
usually  be  maintained  within  a  day  or  two  of  the  front  a  small  reserve 
train  suffices ;  but  where  armies  are  operating  at  a  distance  from 
magazines  and  railways  it  increases  to  an  enormous  extent.  These 
again  in  their  turn  are  refilled  from  the  great  magazines,  directly  or  by 
means  of  railways,  or  by  requisition  on  the  country.  It  is  a  first 
principle  of  supply  to  draw  everything  that  can  be  drawn  from  the 
country  the  troops  are  traversing  by  free  purchase,  forced  sale,  or 
requisition,  and  treat  the  magazines  and  provision  trains  as  reserves 
only  to  be  touched  in  case  of  necessity.  However  poor  the  country, 
it  can  generally  feed  a  portion  of  the  army  ;  and  if  it  can  only  supply 
the  advanced  guard  or  the  leading  division,  a  great  deal  has  been 
gained,  for  these  are  precisely  the  most  difficult  to  supply  from  the 
rear. 

And  now  I  come  to  the  last  branch  of  my  subject,  the  preparation 
and  issue  of  the  orders  for  the  march.  The  success  of  a  march 
must  necessarily  depend  on  the  care  and  precision  with  which  the 
orders  are  framed.  The  great  principles  to  be  attended  to  are  that  the 
orders  shall  be  clear  and  concise ;  that  they  shall  convey  such  information 
as  will  enable  subordinate  commanders  to  execute  them  intelligently, 
not  as  mere  machines  ;  that  they  shall  define  minutely  all  points 
where  collision  between  independent  authorities  might  occur,  and 
avoid  interfering  with  details  which  lie  entirely  within  the  province 
of  subordinate  commanders. 

I  can  illustrate  my  meaning  very  well  by  a  reference  to  the  orders 
issued  to  the  3rd,  and  Mouse  Armies  after  Sedan.  The  movement  on 
Sedan  had  been  a  continuous  wheel  by  which  the  Army  of  the  Crown 
Prince,  originally  on  the  extreme  left,  found  itself  on  the  west,  and 
consequently  on  the  right  in  any  further  movement  on  Paris.  It  was 
considered  necessary  to  correct  this  inversion  in  the  advance.  The  first 
part  of  the  order  explains  the  reasons  for  a  somewhat  complicated 
movement ;  the  second  lays  down  definite  instructions  where  the  two 
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armies  miglit  come  into  collision,  but  leaves  everything  within  their 
own  sphere  of  operation  absolutely  at  the  discretion  of  the  Army 
Commanders.^ 

As  models  of  orders  I  would  quote  those  of  the  Archduke  Albrecht 
for  the  Custozza  campaign.  They  have  a  special  interest,  both  on 
account  of  the  brilliant  success  which  attended  their  execution,  and 
because  their  author  was  also  the  author  of  that  remarkable  work 
on  Responsibility  in  War,"  which  lays  down  more  clearly  and  ably 
than  had  ever  been  done  before,  the  true  principles  of  command.  They 
are  long,  because  they  deal  with  complicated  operations  and  many 
independent  commands  ;  but  they  never  trench  on  the  province  of 
subordinate  commanders,  and  they  contain  in  themselves  the  whole 
history  of  the  campaign. f 

The  Prussians  have  introduced  a  method  into  their  orders  which 
may  seem  almost  pedantic,  but  has  great  advantages.  All  their  orders 
are  framed  on  the  same  model.  They  generally  open  with  a  brief 
statement  of  the  object  of  the  march,  and  any  information  about  the. 
enemy  or  the  adjoining  columns  that  will  be  useful.  Then  comes  the 
hour,  direction,  and  order  of  march  of  the  column  or  columns,  usually 
beginning  with  the  advanced  guard ;  their  instructions  for  any  flank- 
ing parties  or  detachments ;  next  the  orders  for  field  hospitals,  reserve 
ammunition,  and  fighting  train  generally ;  then  those  for  the  baggage 
and  supplies ;  and  lastly,  the  position  of  the  General,  or  head-quarters. 
In  this  manner  one  knows  where  to  look  at  once  for  any  required 
information. 

Thus  the  orders  for  the  8th  Corps,  before  the  battle  of  St.  Quentin 
(January  15,  1871),  run  as  follows: — 

"  According  to  reports  received,  the  enemy  has  concentrated  con- 
"  siderable  forces  at  St.  Quentin,  and  pushed  his  outposts  towards 
"  Peronne  and  Ham.    I  order  as  follows  for  to-morrow : 

"  1.  The  15th  Infantry  Division  will  march  at  8  a.m.  by  Jertry  ta 
"  Etreillers  and  its  vicinity,  sending  out  patrols  at  daylight  along  this 
"  road,  and  in  the  direction  of  Yermand." 

Paragraphs  2,  3,  and  4  similarly  give  instructions  for  the  16th  and 
reserve  divisions  and  a  detachment  under  Count  Goeben.  Paragraph  5 
contains  the  orders  for  the  corps  artillery ;  6,  those  for  the  train ;  and 
7  lays  down  where  the  General  will  be  found. 

The  orders  issued  by  Prince  Frederick  Charles  in  the  advance  into 
Bohemia  in  1866  open  with  full  statements  of  what  is  known  or 
supposed  of  the  enemy's  movements. 

This  system  of  explaining  the  reasons  for  a  movement,  of  taking 
subordinates  into  confidence  as  it  were,  which  we  observe  in  the 
Prussian  orders,  is  not  I  believe  usual  with  us.  There  is  an  incident 
in  the  retreat  from  Burgos  in  1812,  which  is  related  by  l^apier,  and 
has  always  seemed  to  me  very  suggestive  in  this  respect.  It  is  thus 
told : — 

*  See  Elume's  "  Operations  of  the  G-erman  Armies  in  France." 

t  These  orders  are  given  at  length  in  tlie  Austrian  official  account,  "  Osterreich's 
Kampfe  im  Jahre  1866." 
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"  Knowing  the  direct  road  was  impassable,  lie  (Wellington)  ordered 
the  movement  by  another  road,  longer,  and  apparently,  more  diffi- 
"  cult.    This  seemed  so  extraordinary  to  some  General  Ofl&cers,  that 
"  after  consulting  together  they  deemed  their  Commander  unfit  to 
conduct  the  Army,  and  led  their  troops  by  what  appeared  to  them 
the  fittest  line  of  retreat.    He  had  before  daylight  placed  himself  at 
^'  an  important  point  on  his  own  road,  and  waited  impatiently  for  the 
*■  arrival  of  the  leading  division  until  dawn ;  then  suspecting  what  had 
happened,  he  galloped  to  the  other  road  and  found  the  would-be 
Commanders  stopped  by  the  water.    The  insubordination  and  the 
"  danger  to  the  Army  were  alike  glaring,  yet  the  practical  rebuke  was 
"  so  severe  and  well-timed,  the  humiliation  so  complete  and  so  deeply 
"  felt,  that  with  one  proud  sarcastic  observation,  indicating  contempt 
more  than  anger,  he  led  back  the  troops  and  drew  off  all  his  forces 
safely." 

Fortunately,  as  it  happened,  Soult  had  just  suspended  the  pursuit, 
and  the  army  escaped  what  might  have  been  a  great  disaster.  JSTow 
there  is  nothing  to  be  said  for  the  Generals.  'No  comments  can  be  too 
severe  on  their  insubordination.  But  it  does  occur  to  one  that  if  the 
orders  had  been  framed  on  the  principles  of  those  I  have  been  quoting 
from,  if  it  had  simply  been  stated  that  in  consequence  of  the  main 
road  being  impassable,  the  troops  would  follow  another  route,  the  occa- 
sion never  would  have  arisen.  It  is  not  too  much  to  say  that  one-half 
of  the  cases  of  misconception  or  disobedience  of  orders,  arises  from  want 
of  sufl&cient  confidence  in  subordinates. 

The  more  we  see  of  the  Prussian  orders  during  the  late  war,  the 
more  clearly  two  principles  stand  out — perfect  confidence  between  the 
commander  and  his  subordinates,  and  non-interference.  In  urging  the 
principle  of  non-interference,  I  know  that  the  example  of  the  two 
greatest  Commanders  of  modern  times  can  be  quoted  on  the  other  side. 
Both  Wellington  and  ISTapoleon  interfered,  and  constantly  interfered  in 
the  details  of  their  subordinate  commands.  But  such  men  are  no  rule 
for  others.  A  great  genius  fashions  the  tools  for  his  purpose,  and  uses 
them  well ;  but  they  do  not  work  in  other  hands.  It  seems  to  be  one 
of  those  mysterious  laws  of  Providence,  one  of  those  compensating 
principles,  by  which  the  balance  of  the  world  is  maintained,  that  the 
very  genius  which  gives  a  nation  its  military  pre-eminence  in  one 
generation,  sows  the  seed  of  its  decay  in  a  future  one.  An  army  which 
has  learnt  to  draw  its  whole  breath  of  life  from  one  man  soon  collapses 
when  he  is  removed.  It  is  with  an  army  as  with  a  regiment ;  the  true 
test  of  its  efiiciency  is  that  it  shall  work  well  under  an  indifferent  com- 
mander ;  and  this  can  only  be  the  case  when  every  subordinate  has 
been  trained  to  full  responsibility  and  independence  of  thought  and  action 
within  the  necessary  limits  in  his  own  special  sphere.  Such  a  system 
was  forced  on  Prussia  by  the  disasters  of  1806,  when  the  magnificent 
army  created  by  Frederick  the  Great,  but  lifeless  without  his  spirit  to 
animate  it,  fell  to  pieces  at  the  first  touch.  Such  a  system  was  urged 
on  Austria  after  the  disasters  of  1866  by  the  Archduke  Albrecht ;  and 
such  a  system — fortunately  without  the  warning  of  disaster — is  now 
being  ably  and  earnestly  advocated  by  many  in  England.    No  nation 
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has  so  mucii  to  gain  by  it  as  we  have.  Ko  race  can  claim  more 
natural  independence  and  vigour  of  mind — witness  our  Colonies,  our 
Indian  career,  the  history  of  British  enterprise  all  over  the  world — 
while  our  institutions  have  trained  ns  to  combine  freedom  of  thought 
and  action,  with  subordination  to  authority.  If  we  can  only  learn 
to  do  justice  to  our  special  national  characteristics,  the  stubborn  courage 
of  our  men,  and  the  independent  self-reliant  energy  of  our  Officers, 
assuredly  we  need  not  fear  comparison  with  any  Army  in  the  world. 


SUGGESTIOlSrS  FOR  A  SHELTER  TENT. 

Contributed  by  Captain  Tulloch,  69th  Regiment,  Garrison  Instructor, 

Halifax,  I^ova  Scotia. 

With  reference  to  the  sheltering  of  troops  during  active  operations, 
there  may  be  said  to  be  two  distinct  methods,  viz.,  the  English  and  the 
French.  In  the  English  service,  the  tents  are  carried  for  the  men ; 
in  the  French,  the  men  carry  them  themselves ;  whilst  the  Prussians 
get  what  shelter  they  can  without  tents  at  all.  There  can  be  no  doubt 
but  that  the  English  system  is  the  best  as  regards  the  preservation  of 
the  men's  health,  and  consequently  their  efficiency;  but,  judging  from 
the  experiences  of  the  armies  during  the  late  campaigns,  it  would  seem 
more  than  probable  that  if  an  English  force  be  ever  engaged  in  active 
operations  on  the  Continent,  it  will  frequently — no  matter  how  perfect 
the  transport  may  be — have  to  forego  the  use  of  bell  tents,  and  be 
obliged  to  adopt  either  the  Prussian  or  the  French  system.  As  regards 
the  latter,  although  it  is  unquestionably  convenient,  in  that  it  releases 
for  other  purposes  a  considerable  amount  of  transport,  which  would 
otherwise  be  employed  in  carrying  tents,  yet  it  has  several  decided 
objections,  the  first  arising  from  the  circumstance  that  French  soldiers 
have  no  other  protection  from  the  weather  during  a  whole  campaign 
than  that  of  the  makeshift  nature  obtained  from  tentes  cVahri,  The 
second  objection  is  the  weight  of  material  which  has  to  be  carried  by 
the  men.  (In  our  service  the  regulation  tente  cVahri,  when  dry,  weighs 
about  12  lbs.,  that  is,  6  lbs.  for  each  man,  the  material  not  being 
divisible  into  three.) 

With  reference  to  the  Prussian  method,  if  the  weather  be  fine, 
bivouacing  is  by  no  means  so  unpleasant  as  is  generally  supposed ;  but 
if  the  weather  be  wet  or  cold,  it  is  a  very  different  matter ;  and  although 
the  excitement  of  expecting  to  meet  the  enemy  may  keep  off*  sickness 
for  a  time,  yet  the  effect  of  even  a  few  days'  bivouacing  in  bad  weather 
will  tell  very  severely  on  the  men,  and  rapidly  fill  the  hospitals. 
Prussian  Officers  who  served  in  the  Austrian  war  of  1866  have  informed 
me  that  the  sickness  at  the  close  of  the  campaign  was  quite  appalHng, 
far  exceeding  what  was  generally  known;  they  attributed  it  almost 
entirely  to  the  maladies  consequent  upon  having  no  shelter  during  a 
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continuance  of  very  wet  weather.  Tlie  immense  percentage  allowed 
by  the  Prussians  in  calculating  the  probable  number  of  casualties  for  a 
year's  campaigning  (in  which  the  fire  of  the  enemy  is  debited  with  but 
u  small  amount),  is,  I  think,  a  sufficient  indication  of  the  waste  of  life 
resulting  from  their  system. 

If,  then,  the  continental  methods  above  named  are  so  objectionable, 
what  course  suggests  itself?  Certainly  there  are  drawbacks  to  every 
scheme,  but,  all  things  considered,  I  think  that  a  very  simple  plan  of 
giving  men  cover  when  away  from  their  tents  is  possible,  by  a  slight 
alteration  of,  and  addition  to,  the  waterproof  sheets  now  carried  with 
the  tent  equipage.  These  regulation  sheets  are  6  feet  6  inches  by 
3  feet,  and  have  each  six  eyelet  holes.  By  the  substitution  of  six 
metal  studs  and  six  stud  holes,  and  the  addition  of  a  divided  stick, 
three  small  pegs,  and  two  pieces  of  string,  waterproof  lean-to's  may  be 
erected,  which  will  fairly  protect  those  using  them  from  wet  or  cold 
wind. 

The  weight  is  as  follows  : — 

lb.  oz. 

Waterproof  sheet   2  2 

3  pegs,  2  pieces  of  string  9  feet  (cod  line)   0  5 

Divided  stick  (hickory)  J  inch  diameter,  4  feet  long. .     0  10 

3  1 

The  studs  are  intended  to  button  on  the  under  side,  giving  a  lap  ovei" 
of  an  inch ;  the  upper  end  of  the  studs  (with  the  exception  of  the  one 
at  the  side)  to  be  covered  with  a  small  patch  of  waterproof.  The  stud 
holes  at  the  right  and  left  corners  should  be  larger  than  the  others,  to 
receive  the  small  end  of  the  stick.  The  thin  sheet- iron  joint  of  the 
stick  is  to  be  arranged  like  the  sliding  measure  on  the  top  of  a  powder 
flask,  so  that  when  not  in  use,  it  may  slip  back  on  the  stick,  where  it 
will  be  held  by  the  little  projection ;  the  metal  joint  will  thus  be  safe 
from  injury. 

The  accompanying  diagram  shows  the  method  of  buttoning  the 
sheets  together  so  as  to  form  cover  for  two,  or  any  greater  number  of 
men.  By  buttoning  six  sheets  together,  and  using  six  butts  and  three 
tips,  first-rate  shelter  can  be  made  for  six  men ;  there  would  be  no 
difficulty  in  continuing  such  a  shed  (three  sheets  high)  for  any  length 
required.  With  fifteen  sheets,  a  double  lean-to,  or/\  tent,  with  one 
end  closed,  can  be  formed,  12|  X  12|,  and  6  feet  high. 

Some  Officers  may  fancy  that  a  waterproof  lean-to  would  not  give 
sufficient  cover.  I  fancy  that  objection  is  more  theoretical  than  prac- 
tical. From  a  good  deal  of  personal  experience  in  tent-life,  I  have  no- 
hesitation  in  saying  that,  as  regards  temporary  shelter,  anything  which 
will  keep  the  rain  off  is  sufficient,  except  in  very  severe  winter  weather. 
I  may  state  that  during  many  fishing  and  shooting  expeditions  in  IS^ova; 
Scotia  and  'New  Brunswick,  I  have  rarely  had  occasion  to  use  anything 
for  myself  and  Indians  but  a  lean-to ;  certainly  there  was  always  an 
unlimited  supply  of  firewood  ;  and  t^rk  and  fir  boughs  were  always 
available  to  put  at  the  ends  of  the  lean-to  to  prevent  the  snow  from 
drifting  in. 
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The  jointed  rod  might  be  dispensed  with,  by  nsing  a  rifle  in  its 
place :  all  that  would  be  required,  when  a  height  of  6  feet  is  necessary, 
would  be  a  ring  to  fit  on  to  the  top  of  the  bayonet  so  as  to  prevent  the 
sheet  slipping  down  over  it.  When  a  height  of  4  feet  only  is  needed, 
then  a  small  double  hook  would  answer,  one  end  being  attached  to  the 
stud-hole  in  the  sheet,  the  other  end  hooking  on  to  the  upper  swivel  of 
the  rifle.  The  ring  might  be  permanently  secured  to  the  hook,  so  that 
either  might  be  used  as  desired.  The  ends  of  the  two  guys  might  also 
be  attached  to  the  ring ;  by  doing  this,  the  rifle  could  be  disengaged 
from  the  tent  in  a  second,  by  simply  slipping  the  ring  off  the  top  of 
the  bayonet  in  the  one  case,  and  casting  off  the  hook  from  the  swive; 
in  the  other. 

Many  Officers  object  to  a  rifle  being  used  at  all  for  such  a  purpose, 
and  I  think  that  one  objection,  namely,  possible  injury  to  a  soft  iron 
barrel  is  perhaps  reasonable,  at  least  until  steel  barrels  (Henry^  Martini 
rifles)  are  introduced.  By  the  addition  of  three  small  metal  hooks  and 
three  eyes,  which  would  not  interfere  with  the  tent  arrangements,  the 
waterproof  becomes  available  as  a  cape. 

I  may  add  that  a  friend  who  has  just  returned  from  a  journey  across 
the  Rocky  Mountains — Fort  Edmonton  to  British  Columbia—informed 
me  that  his  party  had  no  shelter  but  a  cotton  lean-to  ;  the  time  occu- 
pied in  the  journey  was  thirty  days ;  there  was  much  rain,  and  the 
thermometer  was  sometimes  as  low  as  15°  F.  The  health  of  the  party 
did  not  sufier. 

The  question  of  temporary  shelter  resolves  itself  into  this  :  Is  it  of 
so  much  importance  that  it  is  worth  the  trouble  of  carrying  3  lbs.  1  oz. 
(or  2^  lbs.  only  if  the  rifle  is  used  in  place  of  the  rod)  ?  With  conti- 
nental nations  who  can  draw  an  almost  unlimited  supply  of  men  from 
their  home  depots  to  repair  the  waste  of  bivouacing,  it  may  perhaps  be 
better  policy  not  to  burden  the  soldiers  with  the  weight  of  a  shelter 
tent ;  but  in  our  case,  with  so  much  smaller  a  reserve  to  draw  from, 
every  man's  life  is  of  relatively  greater  value.  I  therefore  venture  to 
think  that  the  question  of  carrying  an  increased  number  of  waterproof 
sheets  with  the  camp  equipment  for  the  purpose  of  obtaining  cover 
when  obliged  to  leave  the  tents  behind,  is  one  worthy  of  consideration. 

Halifax,  N.S., 

JS^ovemher  30th,  .18^2. 
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By  A.  H.  HuTCHmsoN,  E.R.G-.S.,  E.G.S.,  Major  Royal  Artillery,  late 
Garrison  Instructor  at  Aldershot. 

The  increased  attention  which  everything  connected  with  military 
sketching  has  lately  received  throughout  the  Army  generally,  must  be 

^  Exhibited  at  the  Evening  Meeting  on  Monday,  February  3rd,  1873,  Admiral 
George  Elliot  in  the  Chair.    These  instruments  are  made  by  Messrs.  Elliott,  Strand. 
VOL.  XVII.  F 
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my  apology  for  laying  before  the  members  of  the  Royal  United  Service 
Institution  a  short  description  of  the  following  instruments  which  have 
been  found  of  great  assistance  to  the  military  draughtsman,  not  only  in 
adding  to  the  accuracy  of  his  sketch,  but  also  in  materially  shortening 
the  time  required  for  its  execution. 

THE  IMPROVED  PRISMATIC  COMPASS. 

Scarcely  any  alteration  has  been  made  in  the  prismatic  compass  since 
its  first  introduction,  upwards  of  100  years  ago,  by  an  instrument- 
maker  in  the  Strand,  and  yet  it  possesses  two  serious  defects — 1st,  Rain 
or  moisture  can  penetrate  the  interior ;  2ndly.  When  the  glass  breaks, 
the  instrument  is  all  but  useless. 

As  Garrison  Instructor,  my  attention  was  called  to  both  these  defects. 
Compasses  which  had  lain  by  for  a  time  were  constantly  brought  in  by 
Officers  with  the  movement  of  the  card  interfered  with,  by  the  rusting 
of  pin  or  magnet.  And  again,  the  sketcher  would  return  from  his 
ground  with  a  drawing  only  half  finished,  obliged  to  stop,  from  the 
breaking  of  the  glass  by  a  fall. 

To  obviate  these  defects,  I  have  reduced  the  glass  on  the  upper  sur- 
face to  a  minimum,  allowing  only  just  sufficient  to  admit  the  required 
rays  of  light,  at  the  same  time  making  the  outside  so  secure  that  the 
entrance  of  moisture  is  all  but  impossible. 

This  improved  compass  has  now  been  in  constant  use  for  upwards  of 
twelve  months,  and  has  been  favourably  reported  upon  by  both  the 
Military  Colleges  at  Woolwich  and  Sandhurst,  and  approved  of  by 
nearly  all  the  garrison  instructors. 

It  possesses  the  following  advantages  over  the  old  pattern : — 

1.  There  is  no  loose  lid. 

2.  It  is  lighter  and  more  compact. 

3.  Much  safer  and  less  liable  to  break- 
age, as  most  of  the  glass  is  replaced  by 
metal ;  and,  as  a  further  improvement,  the 
piece  of  glass  used,  is  optically  worked  and 
mathematically  parallel. 

4.  Should  the  glass  be  broken,  the 
instrument  is  not  rendered  unserviceable. 

5.  'No  rain  can  penetrate  to  rust  the 
interior. 

6.  It  is  provided  with  spare  horse- 
hairs. 

7.  Does  not  require  a  leather  sling- 
case,  although  one  can  be  used  if  desired. 

8.  The  steadying-spring  is  padded 
with  a  soft  material,  which  acts  as  a 
buffer  to  the  revolving  card,  without 
denting  it. 
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9.  The  sight- vane  can  readily  be  raised  by  the  knob,  even  with  the 
gloves  on  in  cold  weather. 
10.  It  is  cheaper. 


Directions  for  use. 

Take  the  instrument  out  of  the  morocco  case,  which  can  be  left  at 
home ;  place  the  larger  strap  round  the  neck  and  insert  the  smaller  one 
into  the  loop  which  secures  the  prism,  allowing  the  compass  to  hang  in 
front  of  the  body,  with  the  sight- vane  outwards.  A  slit  in  the  smaller 
strap  vv^ill  fasten  on  to  a  button  of  the  coat,  should  further  stability  be 
desired. 

To  take  a  bearing,  raise  the  sight- vane  and  erect  the  prism  ;  after- 
wards allowing  the  instrument  to  fall  upon  the  breast  till  required  for 
further  use.  If  a  fresh  horse-hair  be  required,  cut  it  ofi*  the  bunch  at 
both  ends  and  draw  it  out.  To  get  at  the  card,  merely  raise  the  top- 
half  of  the  compass. 


THE  NEW  SURVEYING  ANEROID. 

All  military  draughtsmen  agree  in  the  necessity  of  showing  upon 
the  drawing,  the  relative  heights  of  the  different  hills,  or  other  important 
points. 

Hitherto  a  clinometer  of  some  kind  or  other  has  been  almost  the  only 
instrument  available  for  the  use  of  the  military  sketcher.  The  process 
is  a  tedious  one,  the  time  occupied  considerable,  and  should  the  thread, 
so  to  speak,  once  be  lost,  it  can  only  be  picked  up  again  by  returning 
(perhaps  some  considerable  distance)  to  any  known  level. 

The  new  surveying  aneroid  is  intended  to  take  the  place  of  the 
clinometer  as  soon  as  the  student  has  learnt  to  read  by  eye  the  various 
slopes  he  is  likely  to  meet  with. 

This  small  instrument,  carried  in  the  pocket  like  a  watch,  can  be 
referred  to  at  any  moiaent. 

No  time  need  be  lost  in  ascertaining  the  different  slopes  of  the 
ground  to  be  sketched.  One  observation  at  the  base  of  a  hill  and 
another  at  the  summit,  will  at  once  give  the  number  of  contours  to  be 
inserted,  their  distance  apart  being  determined  by  the  eye. 

It  may  be  also  useful  in  ascertaining  the  level  of  some  height,  which 
can  only  be  occupied  by  the  observer  for  less  than  a  minute,  and  which 
may  be  totally  unconnected  with  any  part  of  his  previous  sketch. 

It  can  be  used  for  any  elevation  up  to  an  altitude  of  3,000  feet  above 
the  level  of  the  sea. 

By  its  help,  contours  of  25  feet  and  upwards  can  easily  be  deter- 
mined, either  by  running  sections  or  otherwise. 

Experiments  have  also  been  carried  out  which  prove  that,  comparino* 
it  with  the  present  tedious  process,  at  least  three  times  as  much  ground 
can  be  sketched  in  the  same  time,  and  with  far  greater  accuracy. 
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It  is  carefully  compensated  for  temperature,  and  forms  a  reliable 
weather-glass  of  the  best  construction. 

Directions  for  use. 

1.  Always  hold  the  instrument  by  the 
handle  in  the  left  hand,  the  eye  level  with 
the  needle. 

2.  When  the  observer  ascends,  the  point 
of  the  needle  rises  ;  when  he  descends,  the 
needle  falls  ;  and  the  difference  of  level  is 
read  off  at  once  on  the  moveable  arc,  each 
of  the  smallest  divisions  representing  25  feet. 

3.  It  is  desirable  to  put  the  instrument, 
without  its  case,  in  the  pocket  a  few  minutes 
before  it  is  used.  To  set  it,  place  the  zero  on 
the  moveable  arc  opposite  the  point  of  the 
needle. 

4.  Should  the  weather  be  unsettled,  observations  must  be  taken 
frequently  and  for  small  altitudes,  moving  the  zero-point  each  time. 
In  fine  weather,  the  arc  may  remain  fixed  throughout  the  day. 

5.  Tap  the  instrument  lightly  with  the  finger  on  the  centre  of  the 
back. 

Major  HiJTCHiNSON  :  I  should  wish  to  say  a  few  more  words  about  the  new  aneroid, 
because  we  have  introduced  in  this  instrument^  something  which  will  be  of  very  great 
service,  especially  to  army  sketchers.  The  compass  has  passed  through  two  years' 
ordeal,  but  with  the  aneroid  we  have  only  had  six  months'  experience.  It  has  been  put 
into  the  hands  of  sketchers  at  Aldershot  who  have  used  it  for  a  month  or  six  weeks,  being 
pitted  against  Officers  measuring  ground  according  to  the  old  plan.  So  great  has 
been  the  advantage  of  this  instrument,  that  several  of  those  who  were  employed 
in  sketching  with  the  others,  have  given  them  up,  saying  that  it  was  perfectly 
impossible  to  go  on  with  them  any  longer.  I  have  adopted  the  principle  that  for 
all  purposes  of  reading  heights  with  an  aneroid  it  must  be  held  in  one  direc- 
tion. It  is  no  use  taking  the  aneroid  out  of  your  pocket,  and  tapping  it,  and 
looking  at  it  when  it  is  flat,  unless  it  is  one  of  the  most  expensive  ones.  The  principle 
of  this  new  aneroid  is  this,  that  you  can  make  your  contours  with  the  aneroid  only. 
You  can  find  the  height  of  any  hill,  however  small,  with  it,  and  you  can  go 
on  mapping  out  your  country  with  this  little  instrument,  and  you  can  do  so  with 
accuracy.  Suppose  there  is  a  hill  there,  and  we  have  only  time  to  rush  up  it,  and  it 
is  of  importance  that  we  should  go  up  there  with  regard  to  placing  guns  on  another 
hill.  Well,  a  man  gallops  up  and  down  again  at  once  and  brings  the  information 
in  a  moment. 

Captain  Colomb,  R.N.  :  How  low  will  the  aneroid  register  ? 

Major  Hutchinson  :  One  contour,  viz.,  25  feet,  but  you  can  take  half  that  if  you 
wish. 

Captain  Selwyn,  E.T^.  :  May  I  ask  if  there  is  any  larger  scale  of  aneroid  on  that 
systeni  which  would  register  smaller  variations  of  height  ? 

Major  Hutchinson  :  A  larger  aneroid  than  this  would  not  suit  us  in  the 
Army. 

Captain  Selwyn  :  There  has  been  one  brought  before  the  public,  of  3  inches 
diameter,  which  professes  to  register  1  foot.  I  mention  this  because  I  have  been 
using  them  in  mines  in  America,  and  if  you  could  give  us  one  which  would  register 
even  2  or  3  feet,  they  would  be  of  the  greatest  value  to  the  miner.  My  own  aneroid, 
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(one  of  Elliott's)  will  register  a  difference  of  10  feet  at  moderate  elevations,  but  I 
could  not  always  rely  upon  it  when  I  got  up  to  the  9^000  feet  elevation  above  the 
sea  common  in  the  Rocky  Mountains. 

The  Chairman  :  We  are  much  obliged  to  Major  Hutchinson  for  coming  here 
and  showing  us  these  instruments. 


ON"  BREMNER'S  STEAM-STEERING- SCREW.* 

By  Captain  George  Bremner. 

In  addressing  a  company  of  gentlemen  who  are  professionally  and 
scientifically  conversant  with  steam  navigation,  it  is  not  necessary  to 
enlarge  on  the  importance  of  an  invention  snch  as  that  which.  I  have 
the  hononr  to  bring  before  your  notice  this  evening. 

My  invention,  which  I  call  a  steam- steering- screw,  has  for  its  object 
to  effect  the  turning,  manoeuvring,  and  revolving  of  a  ship,  and  it 
claims  to  do  that  without  the  necessity  of  headway. 

It  will  be  readily  conceded  that  the  greatly  increased  length  and 
dimensions  of  modern-built  ships,  especially  those  belonging  to  Her 
Majesty's  Navy,  require  a  mechanism  more  ready  and  more  efficacious 
than  the  old-fashioned  rudder  to  perform  the  evolutions  required  of 
them.  I  trust  to  be  able  to  demonstrate,  by  the  aid  of  the  working 
model,  that  my  invention  would  revolve  a  ship  completely,  without,  as 
hitherto,  the  necessity  of  steerage  way ;  I  believe  no  mechanical  appli- 
ance has  hitherto  been  able  to  accomplish  this. 

It  has  justly  been  remarked  that  year  by  year,  the  sea,  especially 
those  parts  of  it  which  wash  the  shores  of  Europe,  is  becoming  more 
crowded.  The  painful  result  is  seen  in  the  increase  of  accidents, 
chiefly  arising  from  collisions.  Even  at  the  present  moment  the 
country  is  mourning  for  a  fearful  catastrophe  which  resulted  from  an 
accident  of  this  kind.  Careful  navigation  may  do  much  to  avoid  these 
fatalities ;  well-considered  sailing  rules  and  directions  may  do  much  to 
lessen  them  ;  but  even  after  both  are  accomplished,  accidents  to  a  cer- 
tain extent  will  remain  unavoidable.  It  is  necessary  therefore  that 
every  device  or  invention  that  will  facilitate  the  movement  of  vessels 
under  these  circumstances  should  be  applied,  more  especially  to  those 
steam  ships  whose  trade  leads  them  constantly  into  channels  much 
frequented  and  crowded,  and  therefore  especially  liable  to  the  diasters 
of  collision  or  stranding. 

The  invention  I  have  the  honour  to  submit  to  you  this  evening 
will,  in  my  opinion,  if  properly  applied,  be  some  remedy  for  this  kind 
of  disaster ;  for  even  when  collision  is  imminent,  the  vessel  provided 
with  it  may  be  turned,  and  the  threatened  collision  altogether  averted. 
I  have  confidence  in  asserting  that  its  general  adoption  would  tend 

*  Read  at  the  Evening  Meeting  on  Monday,  February  3rd,  Admiral  Greorge  Elliot 
in  the  Chair. 
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to  avoid  the  majority  of  those  distressing  accidents  which  are  con- 
stantly occurring,  and  thereby  save  life  and  property  from  destruction 
to  an  extent  impossible  to  estimate. 

There  are  other  valuable  advantages  connected  with  the  steering 
screw,  which  I  will  indicate  as  briefly  as  possible.  Among  these  is  the 
power  it  gives  of  keeping  a  ship  in  position  when  hove-to  or  compelled 
to  go  at  a  very  slow  speed  in  heavy  weather,  and  thus  preventing  her 
falling  into  the  trough  of  the  sea  and  eventually  foundering,  as  is 
too  frequently  the  case. 

But  especially  when  applied  to  ships  in  narrow  waters  would  this 
invention  be  valuable,  and  above  all  to  vessels  sailing  through  the 
Suez  Canal.  The  trafl&c  through  the  canal,  now  the  high  road  to 
India,  is  rapidly  increasing.  Owing  to  the  tortuous  nature  of  the 
channel,  it  has  been  found  necessary  to  maintain  a  number  of  steam- 
tug  boats,  which  are  employed  in  the  sole  occupation  of  turning  the 
heads  of  vessels,  this  expedient  being  necessitated  by  the  inability  of 
the  ships  themselves  to  turn  in  the  confined  waterway  open  to  them. 
This  of  course  would  be  obviated  were  this  invention  generally  adopted  ; 
consequently  a  vast  saving  would  be  effected  both  in  time  and  in  money. 
Moreover,  should  any  accident  happen  to  the  rudder  of  a  vessel  through 
grounding,  or  from  any  other  cause,  this  steering- screw  would  consti- 
tute a  second  rudder,  and  in  case  of  need,  one  by  which  the  ship  could 
be  as  readily  steered  as  by  the  old  one. 

It  is,  however,  in  its  application  to  vessels  of  war  that  I  would  more 
particularly  draw  your  attention.  The  exigencies  of  modern  warfare 
require  that  a  ship  should  be  able  to  bring  her  guns  to  bear  on  her 
opponent  with  the  maximum  effect,  and  at  the  same  time  with  the 
minimum  of  danger  to  herself.  Hence  the  adoption  of  the  turret  system. 
The  present  invention  is  not,  however,  at  all  antagonistic  to  the  turret. 
On  the  contrary,  it  is  a  development  of  it,  for  instead  of  only  a  section 
of  the  ship  being  turned  round,  it  would  enable  her  Commander  to 
revolve  the  ship  herself.  Further,  I  believe  I  am  not  overstating  the 
case  when  I  assert  that  the  ship  can  be  as  readily  turned  round  as 
the  turret ;  if  1  prove  such  can  be  done,  I  think  all  will  agree  with  me 
that  a  vessel  possessing  this  power  if  she  be  well  handled,  will  be  a 
match  for  any  two  of  her  size  without  it.  It  must  be  patent  to  all 
that  every  means  that  facilitates  the  movements  or  evolutions  of  a  ship, 
increases  her  power  of  both  offensive  and  defensive  warfare.  There  are 
times  when  vessels  unfortunately  find  themselves  so  near  stranding 
that  all  chance  of  their  being  saved  is  gone,  unless  they  can  be  turned 
without  being  compelled  to  gain  steerage  way.  For  this  one  purpose 
only,  I  take  it  that  this  invention  is  invaluable,  as  we  have  instances  of 
this  kind  almost  daily  coming  before  us.  This  invention  is  applicable 
to  any  existing  ship,  for  iron-ship  building  has  enabled  us  to  do  many 
things  with  ships  that  previously  would  have  been  quite  impossible 
or  altogether  unsafe. 

Prior  to  the  introduction  of  the  turret  system,  a  vast  amount  of 
money  was  spent  in  the  building  of  broadside  vessels.  If  these  vessels 
could  be  rendered  revolvable,  as  are  the  turrets,  it  is  self-evident  that 
their  belligerent  power  and  formidableness  would  be  infinitely  increased, 
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aud  the  expenditure  of  an  enormous  amount  of  money  in  building  now 
vessels  would  be  altogether  avoided ;  a  very  material  consideration  in 
these  days  of  retrenchment,  especially  when  we  remember  that  many  of 
these  vessels  cannot  be  surpassed  either  in  their  models  or  their  fight- 
ing qualities  for  sea  as  well  as  coast  service.  But  as  we  must  still  go 
on  building  and  improving,  I  have  formed  an  opinion  which  I  may  be 
permitted  to  express,  tbat  a  class  of  small  ships  for  end-on  fire,  having 
deflective  armour  and  fitted  with  one  or  two  heavy  guns  so  that  they 
can  approach  any  fort  or  other  opposing  power,  and  be  able  to  deliver 
a  destructive  fire  with  immunity  to  themselves,  would  be  a  serviceable 
class  of  ships  and  a  most  important  adjunct  to  our  maritime  forces. 
In  order  to  maintain  the  position  of  end-on  fire,"  I  know  of  no  other 
means  than  the  application  of  the  steering- screw.  Every  practical  man 
must  be  aware  of  the  difficulty  of  keeping  and  maintaining  a  ship  in 
that  position. 

I  will  now  proceed  to  describe  as  briefly  as  possible  the  invention 
itself.  One  of  its  leading  characteristics  is  its  extreme  simplicity,  and 
it  may  be  said  to  be  founded  on  a  principle  already  acknowledged  by 
all  conversant  with  naval  matters. 


I  form  a  circular  aperture  near  the  heel  of  the  ship,  in  what  is 
technically  termed  the  dead-wood,  below  the  line  of  the  ordinary  screw- 
propeller  shaft,  and  as  close  to  the  keel  as  possible.  A  water-tight 
trunk  is  fitted,  either  horizontally  or  vertically,  in  the  vessel,  extending 
suf&ciently  far  into  the  circular  aperture  above  alluded  to,  and  made  of 
sufficient  strength  to  carry  the  weight  and  pressure  of  the  screws  when 
in  full  operation.  Two  chain-driving  wheels  are  placed  in  this  trunk, 
one  at  each  extremity,  having  an  endless  chain  round  them  and  mounted 
on  shafts,  the  arms  of  which  extend  outside  the  side  or  walls  of  the 
trunk,  and  are  packed  water-tight  in  the  usual  way.  To  the  arms  of 
the  after-shaft  the  steering- screws  are  attached,  one  on  each  side,  and 
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to  the  arms  of  the  inner-shaft  the  motive  power  required  to  drive  them, 
which  can  be  led  on  deck  to  a  donkey-engine  or  steam- winch,  or  worked 
by  a  small  engine  below.  Experience  has  taught  me  that  it  is  neces- 
sary for  the  actual  successful  working  of  these  screws  that  they  must 
be  placed  as  low  as  possible  in  the  ship,  where  the  water  may  be  said  to 
be  the  densest  and  the  least  disturbed  by  the  motion  of  the  vessel,  and 
where  a  perfect  bite  upon  the  water  can  be  at  all  times  obtained  by  the 
screws. 

My  patent  embraces  many  mechanical  ways,  such  as  arms  and  cranks 
for  working  these  screws  ;  but  for  the  purposes  of  my  own  experiments 
on  these  models  I  have  preferred  to  use  the  endless  chain,  as  I  find  I 
get  immediate  action  with  an  equal  distribution  of  strain  on  all  parts ; 
and  as  it  might  be  found  necessary  at  times  to  put  on  full  power,  with- 
out being  able  to  commence  the  action  slowly,  my  opinion  is  that  the 
system  of  the  endless  chain  will  be  found  preferable. 

The  Chaieman  :  I  am  sure  we  must  thank  Captain  Bremner  for  the  trouble  he 
has  taken  in  bringing  this  invention  to  the  notice  of  the  members,  and  for  exhibiting 
to  us  such  beautiful  working  models  as  those  now  before  us. 


OF  THE 
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Errata.* 

In  a  lecture  delivered  by  Dr.  Mouat  on  the  21st  of  April,  1871, 
entitled  "A  Visit  to  some  of  the  Battle  Fields  and  Ambulances 
t'  of  the  North  of  France,"  and  published  in  vol.  xv.  of  the  Journal, 
the  following  errata  appear :-^0n  page  464,  the  words  "Lady 
"  Piffott's  Ambulance,"  should  have  been  "  The  Anglo-Belgian 
"Ambulance,"  and  on  page  471,  the  words  "Lady  Pigotts 
"  Ambulance,"  should  have  been  "  the  Anglo-Belgian  Ambulance 
"above  referred  to,  which  was  directed  by  Dr.  James  Lewis,  of 
"Maestey,  Bridge-end,  Glamorganshire,  with  ability  and  success, 
"for  which  he  has  since  received  the  public  acknowledgments 
"  of  the  French  and  Belgian  Authorities  ;  and  of  which  Ambulance 
"  Lady  Pigott  was  Lady  Superintendent  of  Nurses." 

*  Inserted  at  Db.  Mouat's  request. 


Knox,  T.  E.,  C.B.,  Colonel  late  9th  Begt. 
De  Moleyns,  T.  A.,  Major  E.A. 
Bernard,  T.  S.  W.,  Lieut.  Mth  Regt. 


Cholmelej,  H.  J.,  Captain  16th  Regt. 
Collyer,  Q.  C,  Colonel  late  E.E. 
Torbes,  John,  Major- Gen.  Bengal  Army. 


THE  AUTUMN  MAISTCEUVRES  OF  1872. 
By  Major  C.  B.  Brackenbury,  R.A. 

The  task  whicli  the  Council  of  tliis  Institution  has  entrusted  to  me  is 
a  very  difficult  one,  and  I  must  begin  bj  asking  your  forbearance. 
I  have  to  read  a  paper  on  the  Manoeuvres  of  1872,  to  an  audience 
among  whom  are  many  officers  far  better  qualified  for  the  duty  than 
I  am,  and  among  whom  there  are,  doubtless,  able  representatives  of 
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to  the  arms  of  the  inner-shaft  the  motive  power  required  to  drive  them, 
which  can  be  led  on  deck  to  a  donkey-engine  or  steam- winch,  or  worked 
by  a  small  engine  below.  Experience  has  tanght  me  that  it  is  neces- 
sary for  the  actnal  snccessfal  working  of  these  screws  that  they  must 
be  placed  as  low  as  possible  in  the  ship,  where  the  water  may  be  said  to 
be  the  densest  and  the  least  disturbed  by  the  motion  of  the  vessel,  and 
where  a  perfect  bite  upon  the  water  can  be  at  all  times  obtained  by  the 
screws. 

My  patent  embraces  many  mechanical  ways,  such  as  arms  and  cranks 
for  working  these  screws  ;  but  for  the  purposes  of  my  own  experiments 
on  these  models  I  have  preferred  to  use  the  endless  chain,  as  I  find  I 
get  immediate  action  with  an  equal  distribution  of  strain  on  all  parts ; 
and  as  it  might  be  found  necessary  at  times  to  put  on  full  power,  with- 
out being  able  to  commence  the  action  slowly,  my  opinion  is  that  the 
n  i_i  ^i^oi'vi  will  V)f5  found  preferable. 
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Monday,  January  20th,  1873. 

Lteut.-General  Sir  J.  A.  LINTORN  SIMMONS,  K.O.B.,  R.E.,  &c.. 

in  the  Chair. 
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Close,  Geo.  C,  Major  45th  Regiment. 

Rendle,  Ashton  W.,  Lieut.  1st  Surrey  MiHtia. 

ANNUAL. 


Twentyman,  Aug.  C,  Capt.  4th  King's 

Own  Royal. 
Yorke,  P.  C,  Lieut.  4th  King's  Own 

Royal. 

Sconce,  Gr.  C,  Lieut,  late  Indian  Navy. 
Routh,  W.  R.,  Lieut.  12tli  Regt. 
Barrow,  E.  a.,  Lieut.  102nd  Regt. 
Knox,  T.  E.,  C.B.,  Colonel  late  9th  Regt. 
De  Moleyns,  T.  A.,  Major  R.A. 
Bernard,  T.  S.  W.,  Lieut.  44th  Regt. 


Dawson,  H.  C,  Midshipman  late  R.N. 
Bowding,  Herbert  W.,  Lieut.  R.N. 
Miller,  D.  S.,  Lieut.-Col.  late  67tli  Regt. 
Jones,  William  Grore,  Captain  R.N. 
Wallace,  W.  A.  J.,  Lieut.  R.E. 
Miller,  H.  M.,  Captain  R.N. 
Charley,  J obn,  Captain  60th  Rifles. 
Cholmeley,  H.  J.,  Captain  16th  Regt. 
Collyer,  G-.  C,  Colonel  late  R.E. 
Eorbes,  John,  Major-Gen.  Bengal  Army. 


THE  AUTUMN  MANOEUVRES  OF  1872. 
By  Major  C.  B.  Brackenbury,  R.A. 

The  task  which  the  Council  of  this  Institution  has  entrusted  to  me  is 
a  very  difficult  one,  and  I  must  begin  by  asking  your  forbearance. 
I  have  to  read  a  paper  on  the  Manoeuvres  of  1872,  to  an  audience 
among  whom  are  many  officers  far  better  qualified  for  the  duty  than 
I  am,  and  among  whom  there  are,  doubtless,  able  representatives  of 
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the  rival  armies.  It  has  been  said  that  some  men  are  born  great, 
others  achieve  greatness,  others  have  greatness  thriist  npon  them." 
Believe  me,  the  greatness  of  this  honour — addressing  you  here — has 
been  thrust  upon  me.  AJl  I  can  hope  to  do  is  to  give  a  general  sketch 
of  what  happened  on  Salisbury  Plains,  avoiding  details  which  might 
lead  to  endless  contests  and  recriminations  ;  avoiding  also  the  expres- 
sion of  any  opinion  on  the  terrible  question,  which  side  was  victorious. 
What  on  earth  does  it  matter  ?  All  engaged  behaved  like  good  officers 
and  soldiers  to  the  best  of  their  ability  ;  all,  let  us  hope,  discovered 
some  mistakes  in  their  plans  or  their  action,  and  will  find  the  expe- 
rience useful  on  the  next  occasion,  whether  it  be  again  only  peaceful 
rivalry,  or  the  dread  ordeal  of  true  battle.  If  anybody  was  entirely 
satisfied  with  himself  and  his  work,  we  may  set  down  his  case  as  per- 
fectly hopeless.  Supposing  then  that  we  are  all  learning  (and  for 
what  other  purpose  were  autumn  manoeuvres  instituted?),  I  will  try  to 
be  a  mere  mouthpiece  of  general  criticism,  taking  care  not  to  accuse 
of  the  slightest  fault  any  known  individual.  If,  in  the  discussion  which 
is  to  follow,  the  same  tone  can  be  adopted,  I  think  no  individual  need 
suffer  a  moment's  pain,  and  you  and  1  may  leave  this  theatre  without 
a  single  bitter  thought,  and  with  some  definite  improvement  in  know- 
ledge. 

Before  entering  upon  the  definite  subject  of  the  Autumn  Manoeuvres 
of  1872,"  will  you  permit  a  few  general  words  of  congratulation  on  the 
wonderful  progress  now  being  made  throughout  the  Army  of  England. 
Cast  your  thoughts  back  to  the  year  1866,  and  you  will  remember  how 
little  interest  our  countrymen  showed  in  the  profession  of  arms.  How 
dull  and  monotonous  were  our  drills,  how  stiff  and  formal  our  greater 
manoeuvres  even  at  Aldershott.  If  you  will  turn  over  the  files  of  old 
newspapers,  you  will  find  a  narrow  carping  spirit  pervading  all  reference 
to  military  authorities,  and  whatever  influence  the  grand  and  patriotic 
volunteer  movement  exercised  upon  the  regular  army  was  all  in  its 
disfavour.  Intelligent  military  criticisms  were  simply  non-existent, 
and  the  only  letters  which  appeared  from  the  pens  of  soldiers  were 
petty  complaints  of  personal  grievances.  But  that  year,  1866,  was  the 
beginning  of  a  new  era.  The  great  Austro-Prussian  war  broke  out, 
and  the  Commandfer-in- Chief  not  only  authorised  but  warmly  en- 
couraged officers  to  go  to  the  scene  of  hostilities,  and  communicate 
their  impressions  of  actual  modern  warfare  to  the  public  press.  All 
thoughts  were  turned  in  the  direction  of  military  organization,  and  the 
necessity  of  military  progress.  It  was  recognised . that  the  peaceable 
feeling  of  the  country  had  so  affected  the  Army  that,  while  officers  and 
men  were  as  brave  and  well- disciplined  as  ever,  the  Army,  as  a  whole, 
was  not  prepared  for  a  sudden  war.  Since  that  time  military  affairs 
have  been  treated  intelligently.  There  have  been  Bo^^al  Commissions 
and  committees  innumerable.  The  press  has  teemed  with  books, 
pamphlets,  and  articles  in  newspapers  and  magazines,  written  for  the 
most  part  by  real  students  and  practical  men,  couched  in  respectful 
terms,  and  breathing  a  spirit  of  anxiety  for  the  welfare  both  of  the 
Army  and  the  country.  There  was,  naturally  (it  is  always  so),  a 
strong  opposition,  the  effect  of  which  was  to  steady  the  reformers,  and 
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make  them  careful  in  their  recommendations,  careful  also  to  make  sure 
of  their  facts.    Even  among  the  steps  taken  by  the  authorities,  there 
were  some  which  have  not  yet  obtained  universal  approbation.    On  the 
other  hand  much  yet  remains  to  be  done.    But  who  that  remembers 
the  condition  of  the  Army  as  to  organization,  education,  and  practical 
training  in  1866,  can  look  on  1872  without  a  thrill  of  pleasure  and 
joyful  confidence  in  the  future  ?    Even  as  late  as  1869  the  manoeuvres 
at  Aldershott,  though  already  a  visible  enemy  in  some  force  had  been 
introduced  upon  the  field,  were  still  little  adapted  to  the  requirements 
of  modern  armaments.    It  was  the  rule  to  see  the  troops  take  little  or 
no  advantage  of  the  ground,  but  march  straight  and  slowly  up  to  their 
enemy,  accompanied  by  batteries  of  rifled  guns,  which  moved  in  line 
with  the  skirmishers,  advancing  when  the  infantry  advanced,  halting 
when  they  halted.    There  is  not  now  a  subaltern  in  the  Army  who 
does  not  understand  that  such  tactics  were  against  all  possibility. 
They  could  not  have  been  executed  in  war,  and  were  changed  at  the 
commencement  of  the  Autumn  Manoeuvres  in  1871.    But  in  those,  our 
first  manoeuvres,  all  was  new  to  ns,  as  new,  gentlemen,  as  civilized 
warfare  with  breech-loaders  and  rifled  artillery  would  have  been,  there- 
fore, with  a  wisdom  Avhich  we  must  all  recognise,  much  restraint  was 
placed  upon  the  movements  of  the  troops.     'No  after-abuse  of  the 
Control  Department  would  have  satisfied  the  country  if  sickness  had 
broken  out  among  the  troops  consequent  upon  exposure  to  an  English 
climate  without  tents,  food,  or  firing  ;  no  blame  of  a  department  could 
have  atoned  for  lives  recklessly  thrown  away.    The  result  of  the  care- 
fulness displayed,  was  manifest  in  the  popularity  of  the  Autumn  Manoeu- 
vres as  shown  in  the  tone  of  the  public  press  then  and  since.  From 
that  time  the  success  of  this  great  means  of  military  education  was 
assured.    In  1872  the  Generals  were  left  in  greater  freedom — and  to 
such  an  extent  was  their  independence  carried  tha.t  the  Duke  and  his 
Staff"  were  as  ignorant  of  the  movements  projected  by  a  Commander 
for  next  day,  as  were  the  enemy  themselves.    I  think  you  will  agree 
that  this  was  carrying  matters  a  little  too  far  even  if  the  error  were  on 
the  right  side.    Yet  there  is  no  doubt  that  the  freedom  granted  added 
to  the  popularity  of  the  manoeuvres,  which  were  even  a  greater  success 
than  those  of  1871.    They  furnished,  moreover,  a  new  illustration  of 
the  old  truth,  that  the  way  to  get  good  work  out  of  Englishmen  is  to 
trust  them,  and  put  them  on  their  mettle.    It  is  too  customary  to  say 
we  cannot  do  this  or  that  in  England  because  we  are  not  a  military 
"  country,  and  haver  no  conscription."    To  this  we  soldiers  may  reply 
that,  in  spite  of  the  noisy  grumbling  of  a  few,  the  heart  of  the  nation  is 
with  us,  and  its  purse  always  open  when  money  is  wanted  for  pur- 
poses of  real  utility.    Englishmen  hate  paying  when  they  get,  as  they 
conceive,  no  value  for  their  money.    The  people  do  not  like  conscrip- 
tion, nor  will  they  submit  to  have  an  army  billeted  npon  them  in  time 
of  peace.    Their  liberty  and  their  prejudices  are  dear  to  them,  but  they 
are  not  so  foolish  as  to  refuse  to  pay  the  price  of  immunity  from  the 
dreaded  evils,  and  the  bill  for  the  manoeuvres  is  not  much  after  all — 
far  less  than  people  imagine.    The  claims  for  damages  have,  I  believe, 
this  year  amounted  so  far  only,  to  about  G.OOO/. 
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The  original  scheme  for  the  Manoeuvres  was  complicated  in  appear- 
ance, though,  clear  enougli  in  its  intention.  There  were  several  sup- 
positious forces  in  the  field,  but  their  disposition  was  such  as  might  , 
be  supposed  to  close  the  passage  of  the  Wily  against  the  southern 
force  anywhere  near  Salisbury  or  Warminster ;  and,  what  is  more,  the 
Southern  Army,  whether  winning  or  not  on  the  first  day,  was  to  be 
checked,  if  necessary,  by  an  imaginary  force  pushed  on  from  War- 
minster against  the  Southern  communications.  On  the  second  day 
the  Southern  Army  was  to  succeed  in  forcing  the  passage  of  the  Wily, 
helped,  if  necessary,  by  imaginary  forces.  Then  there  was  to  be  a  day 
of  rest.  On  the  third  fighting  day,  the  paper  men  on  the  Southern 
side  were  to  carry  Salisbury  and  Wilton,  the  ISTorthern  paper  men 
retiring  to  a  line — Figheldean,  Amesbury,  Porton.  The  real  STorthern 
Army  was  to  defend  the  Winterbourn  stream  unsuccessfully,  and  on 
the  next  day  the  forces  were  to  fight  freely  for  the  position  of  the  line 
of  the  Avon. 

But  when  it  came  to  actual  work,  tbe  Commanders  seemed  hardly 
to  recognise  the  flimsy  men  of  buckram,  and  showed  pretty  plainly 
that  practice  in  tactics,  not  strategy,  was  their  chief  object. 

There  is  no  necessity  to  give  the  palm  to  either  force.  Tactically 
the  Southerners  succeeded  on  the  first  two  days  in  bringing  superior 
forces  against  inferior  forces  of  the  enemy ;  and  on  the  last  day  the 
real  tug  of  battle  would  have  been  for  the  Northern  communications. 
Stragetically,  their  action  might  have  been  pronounced  a  little  doubtful, 
taking  into  consideration  the  imaginary  forces. 

The  Southern  Army  was  assembled  at  Blandford  some  days  before 
the  opening  of  operations,  and  had  much  ado  to  practise  their  Militia 
and  Volunteers,  though  they  managed  at  last  to  have  more  than  one 
instructive  manoeuvre.  The  jN"ortherners  marched  from  Aldershott  to 
Pewsey,  having  one  or  two  good  manoeuvres  on  the  way. 

On  the  4th  of  September  both  armies  were  let  loose.  The  ISTorthern 
force  from  Pewsey,  the  Southern  from  Blandford.  Cavalry  and  horse 
artillery  to  be  quite  free.    Infantry  not  to  cross  tbe  Wily. 

The  N^orthern  cavalry,  interpreting  their  instructions  freely,  started 
in  the  night,  reaching  and  occupying  the  fords  and  bridges  of  the  Wily 
early  in  the  morning.  Later  in  the  day  tbe  divisions  arrived  near  the 
river,  and  placed  their  outposts  on  the  north  side  of  the  stream.  The 
cavalry  intended  to  have  pushed  on  as  far  as  the  crest  on  the  other  side 
of  the  river,  but  were  checked  by  orders  from  Salisbury.  Whether 
their  original  instructions  would  have  been  exceeded  by  such,  action  is 
a  point  still,  I  believe,  disputed.  In  any  case,  they  must  have  been 
somewhat  jaded,  and  in  that  state  would  have  come  into  collision  with 
the  fresher  Southern  bor semen,  supported  by  a  detachment  of  dis- 
mounted cavalry,  as  we  shall  now  see. 

The  Southern  Army,  avoiding  the  great  chalk  ridge,  because  the  roads 
were  extremely  steep  and  the  country  devoid  of  water,  marched  by  the 
upper  and  lower  Shaftesbury  roads.  There  is  not  time  to  give  exactly 
the  dispositions  for  the  march,  nor  does  it  seem  necessary.  Suffice  it 
to  say  that  their  object  was  to  seize  and  hold  the  range  of  hills  com- 
manding the  Wily.    The  cavalry  marched  first — the  heavy  brigade  to 
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Lady  Down,  the  light  brigade  to  Fontmell  Down — dismounted  men, 
about  500  strong,  by  rail  to  Tisbury,  then  to  puwsh  on  and  oceupy  the 
roads  through  the  great  woods.  However  the  affair  might  have 
turned  out,  it  is  impossible  not  to  regret  the  lost  opportunity  of  seeing 
what  two  forces  of  English  cavalry  could  do  in  their  legitimate  work  of 
covering  the  fronts  of  their  respective  armies.  The  infantry  divisions 
marched  to  Fontmell  Magna  and  Fontmell  Down. 

At  two  o'clock  on  the  morning  of  the  5th,  the  Southern  head- 
quarters were  completely  informed  of  the  positions  occupied  by  the 
jSTorthern  brigades,  and  the  printers  were  set  to  work  bringing  out 
the  orders  for  the  contemplated  attack.  On  that  day  the  Northern 
cavalry  camp  was  shelled  by  the  Southerners,  and  a  partial  cavalry 
attack  from  the  North  was  repulsed  by  a  well- executed  combination 
of  cavalry  and  guns.  The  infantry  pushed  on  to  Fontmell  Down  and 
Teffont. 

Reports  from  scouts  informed  the  Commander  that  the  Northern 
cavalry  and  part  of  the  infantry  had  bivouacked  above  Codford.  The 
remainder  of  the  infantry  were  on  the  other  side  of  the  Winterbourne 
stream.  He  determined,  therefore,  to  adhere  to  the  orders  already 
printed. 

The  gist  of  these  orders  was  as  follows : — (Remark,  if  you  please, 
that  the  Southern  Army  boldly  neglected  the  imaginary  advanced 
guard  of  the  enemy's  Bristol  force  at  Warminster,  because  if  a  division 
could  be  crushed  by  a  very  superior  force,  the  enemy's  line  of  defence 
would  be  broken,  and  part,  at  least,  of  his  troops  demoralised.) 

The  left  of  the  Northern  Army  must  be  deceived  and  kept  inactive, 
if  possible.  For  this  purpose,  a  small  force  of  the  three  arms  was  sent 
as  a  theatrical  army,  circling  round  in  and  out  of  Dinton  Beeches,  to 
represent  the  march  of  a  large  force.  It  is  all  very  well  to  laugh  at 
this  notion,  but  similar  ruses  have  frequently  been  successful  in  war. 

Four  regiments  of  cavalry  and  a  battery  of  horse  artillery  were  to 
march  round  the  west  end  of  Great  Ridge  Wood,  and  form  in  a  shel- 
tered position  in  Long  Bottom.  Sir  A.  Horsford's  Division  with  a 
battery  of  Royal  Horse  Artillery  added,  to  pass  through  Great  Ridge 
Wood,  and  keep  on  the  western  slope  of  Boyton  Down.  The  artillery 
to  occupy  a  position  near  Boyton  Farm,  and  remain  masked  by  the 
slope  and  a  large  hedge  there,  unless  it  should  be  necessary  to  open 
fire  on  Upton  Level. 

Two  brigades  of  infantry  and  two  batteries  to  pass  between  Stockton 
and  Great  Ridge  Woods,  and  halt  behind  Sherrington  Down. 

One  brigade  of  infantry,  two  regiments  cavalry,  and  ten  guns,  to  be 
posted  behind  Stockton  Wood,  to  guard  the  right  of  the  Army  against  a 
counter- demonstration  of  the  enemy. 

When  all  should  be  in  position,  the  cavalry  were  to  push  along 
Titherington  Bottom,  cross  the  railway  near  Cortington,  the  river  at 
Knook,  and,  taking  the  Chiltern  Road,  form  up  behind  the  belts  of 
trees  on  Horse  Hill. 

The  whole  of  the  infantry  to  cross  at  Knook  and  Upton  Love], 
forming  behind  the  ridge  between  Horse  Hill  and  Codford.  Only  the 
force  at  Stockton  Wood  was  to  stand  fast. 
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As  soon  as  the  whole  were  in  position,  the  four  batteries  across  the 
river  to  advance  as  near  as  feasible,  say  1,400  yards,  and  open  fire  on 
Codford  Hill.  All  the  guns  on' the  sonth  side  of  the  river  to  push  for- 
ward within  range,  and  so  bring  a  cross  fire  to  bear  on  the  enemy.  Under 
cover  of  which,  Codford  Hill  was  to  be  attacked  and  carried  by  five 
brigades  of  infantry.  The  whole  programme  was  carried  out.  The 
Northern  force  retired  from  Codford  Hill,  but  their  cavalry  claim  to 
have  watched  the  Southerners  throughout,  and  to  have  at  one  time 
enfiladed  their  attack  by  artillery  fire.  However,  the  Warminster 
imaginary  force  was  brought  up  by  authority  and  the  Southern  Army 
was  sent  back  to  its  old  camps.  The  left  of  the  JSTorthern  Army  was 
not  brought  up  in  time  to  be  of  any  assistance. 

Such  was  the  battle  of  the  6th  September. 

It  is  curious  that  the  attack  should  have  been  made  on  the  wrong 
flank,  strategically  speaking,  and  that  the  original  design  of  the  cam- 
paign as  planned  before  the  armies  went  into  the  field  should  have 
supposed  that  the  attack  would  be  there  on  the  first  day.  It  is  also 
curious  that  the  Commander  of  the  Northern  Army  is  said  to  have 
expected  to  be  attacked,  as  he  was,  on  the  wrong  flank,  strategically 
speaking. 

On  the  7th,  the  Northern  force  again  stood  on  the  defensive,  and 
this  time,  with  doubtful  right,  the  Southern  Army  attacked  by  Wilton 
and  Wishford.  The  hardest  work  again  fell  to  Horsford's  Division, 
which  marched  from,  camp  round  through  Wilton  to  Newton  Hill. 
The  Guards  marched  admirably,  doing  about  26  miles  as  their  day's 
work. 

The  cavalry  made  demonstrations  near  Dint  on  Beeches,  to  keep  th(^ 
enemy's  right  on  the  west  side  of  the  Winterbourn  stream. 

The  second  division  marked  by  Grovely  Wood,  waited  till  Horsford's 
troops  appeared  on  Newton  Hill,  then  attacked  and  carried  Wishford 
under  cover  of  artillery,  so  as  again  to  bring  a  large  force  against  a 
weaker  one  of  the  enemy. 

But  there  were  doubts  as  to  the  propriety  of  the  passage  at  Wiltoii, 
where  was  supposed  to  be  an  imaginary  Northern  force  of  2,000  men. 
The  Northern  cavalry,  too,  having  crossed  at  Wilton,  came  upon  a 
battery  and  claimed  to  have  taken  it  together  with  Sir  A.  Horsford 
and  his  staff".  A  long  delay  took  place,  while  the  Umpire's  decision 
was  still  unsettled,  and  this  delay  is  said  to  have  thrown  out  a 
proposed  combination  formed  by  the  Chief  Cavalry  Commander  on  the 
Northern  side. 

A  small  force  of  Northern  cavalry  crossed  at  Steeple  Langford,  but 
without  effecting  anything. 

That  night  the  Southern  Army  encamped  on  Little  Down  and  Lamb 
Down.    The  Northern  Army  to  the  east  of  the  Winterbourn. 

The  8tli  was  Sunday,  and  the  troops  rested.  The  Commanders  and 
Staff  reconnoitred  and  the  conclusions  they  arrived  at  were  : — the 
Northern  Army  to  turn  the  enemy  near  the  Wily,  the  Southern  to  turn 
the  Northern  right  flank  by  Orcheston  and  Maddington.  But  next 
morning  the  Commander-in-Chief  ordered  the  two  forces  to  occupy 
positions  facii^g  each  other,  and  as  the  dispositions  had  to  be  made  on 


THE  AUTUMN  MANCEUVRES  OF  1872. 


79 


the  spur  of  the  moment,  the  battle  is  hardly  worth  studying.  On  this 
day  as  on  others,  was  shown  the  difficulty  of  getting  umpii-es' 
decisions,  rapidly  given,  and  the  impossibility,  on  the  present  system, 
of  ascertaining  what  object  has  been  selected  by  batteries  for  directing 
their  fire  upon.  Some  modification  of  the  system  seems  urgently 
required. 

Certainly  guns  were  firing  into  friendly  troops.  On  one  occasion  an 
Umpire  was  sent  for  to  put  a  force  of  cavalry  out  of  action.  Before 
he  came  the  claimants  discovered  that  the  supposed  enemy  was  really 
part  of  their  own  army.  So  they  found  some  other  subject  to  talk  to 
the  Umpire  about.  ' 

The  Southern  Army  was  now  supposed  to  be  in  possession  of 
Salisbury,  Wilton,  &c.,  and  encamped  near  Berwick  St.  James.  The 
Northern  Army  retired  to  the  east  of  the  Avon,  and  encamped  north  of 
Amesbury,  with  orders  to  take  up  a  position  to  cover  the  town  next 
day. 

On  the  10th,  the  Northern  force  crossed  the  river  at  an  early  hour, 
and  took  up  a  position  west  of  Amesbury,  sending  the  cavalry  well 
round  to  the  right,  to  anticipate  a  flank  attack  there.  But  Sir  J. 
Mitchel  determined  to  shift  his  line  of  communications  to  that  of  his 
imaginary  force  through  Salisbury,  a  very  difficult  task  to  be  performed 
in  one  day  in  war,  and  led  his  whole  army  by  a  flank  march  to  turn 
the  enemy's  left  and  cross  the  river  at  Netton  Bridge,  hoping  thus  to 
seize  Amesbury.  His  light  cavalry  brigade  meanwhile  endeavoured 
to  attract  the  enemy's  attention  by  showing  a  bold  front,  as  if  covering 
the  advance  instead  of  the  flank  march  of  the  army.  They  were 
spread  out  in  a  single  line  of  open  order,  holding  Rox  HiU  in  some 
force,  and  having  only  one  battalion  in  support. 

The  second  division  crossed  safely.  The  first  division  endeavoured 
to  help  the  cavalry  with  one  brigade  before  crossing.  It  suffered 
severely,  though  the  enemy's  advancing  line  was  enfiladed  by  a  powerful 
fire  of  guns  already  across  the  stream.  The  Southern  light  cavalry 
must  also  have  suffered  considerable  losses.  But,  supposing  the  result 
aimed  at  by  the  army  to  be  a  legitimate  one,  losses  in  achieving  it 
might  be  compensated  by  the  gain.  The  Southern  heavy  cavalry 
certainly  gained  the  London  Road,  but  on  the  other  hand,  it  was 
believed  by  the  Northern  Army,  that  they,  not  the  Southerners,  held 
with  imaginary  forces  the  passages  of  the  Avon. 

After  one  day  of  rest  there  came  that  magnificent  parade  which  sent 
a  thrill  of  enthusiasm  through  the  breasts  of  more  men  than  soldiers. 

And  now,  gentlemen,  I  presume  you  expect  some  criticisms  on  these 
manoeuvres.  Neither  would  you  desire  nor  I  deign  to  utter  tliat  miser- 
able carping  whine  v/hich  was  once  prevalent  when  the  Army  and  its 
Commanders  were  brought  under  review.  We  must  then  have  some 
standard  of  comparison,  something  to  test  our  opinions  by.  It  would 
be  vain  and  foolish  to  go  back  to  the  days  when  the  ranges  of  artillery 
were  less  than  half  what  they  now  are,  when  infantry  could  only  fire 
with  about  a  tenth  the  rapidity,  and  to  a  sixth  or  an  eighth  the 
distance  now  possible  to  them,  when  the  wealth  of  nations  was  com- 
paratively undeveloped,  when  roads  were  bad,  railways  and  telegraphs 
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non-existent.    Much  is  indeed  to  be  learned  from  those  times,  nor  can 
we  ever  hope  to  excel  in  conduct  and  daring  the  deeds  of  our  gallant 
English  forefathers.    But  the  means  at  our  disposal  are  very  different 
to  theirs,  and  just  as  one  step  after  another  has  led  on  from  the  Greek 
Phalanx  to  the  Roman  Legion,  then  through  the  desultory  combats  of 
the  middle  ages  to  the  machine-like  accuracy  of  the  Prussians  under 
Frederick  the  Great,  when  whole  armies  stood  in  line,  or  moved 
simultaneously  to  a  flank  in  one  vast  column,  capable  of  wheeling  into 
line  at  any  moment ;  on  to  the  corps  organization  of  Napoleon  under 
separate  commanders  and  its  development  by  Prussia ;  so  must  we  look 
for  the  steps  incumbent  on  us  to  take  under  the  new  order  of  things. 
JSTow  it  might  be  possible  for  a  military  genius  to  foresee  all  possibilities 
and  difficulties,  and  work  out  from  his  calculations  in  the  closet  a 
system  capable  of  answering  all  ends.    But  the  task  is  almost  above 
what  we  can  conceive  of  human  faculties,  and  it  certainly  has  never 
been  performed.  The  Prussians  have  had  to  introduce  one  improvement 
after  another,  derived  from  their  experience  in  three  wars  during  nine 
years.    Surely  the  wise  course  for  us  is  to  study  with  extreme  care  the 
actual  processes  and  results  of  modern  war;  to  note  especially  what 
changes  have  been  forced  upon  armies  by  experience,  and  then,  taking 
their  general  advance  as  a  guide,  to  see  whether  we  are  moving  in 
the  same  direction,  and  how  far  such  changes  could  be  carried  in  the 
English  Army  without  violating  our  national  usages  or  the  traditions 
of  which  we  are  so  justly  proud.    We  know  of  one  nation  whose  arms 
have  been  marvellously  and  invariably  successful  against  the  greatest 
military  Powers,  a  nation  which  has  risen  by  force  of  arms,  and 
knows  well  that  by  arms  alone  can  its  present  position  be  maintained 
in  the  face  of  the  most  jealous  rivalry.    The  thoughts  of  that  armed 
nation  are  constantly  bent  upon  military  progress,  and  no  English 
visitor  to  Prussia  can  fail  to  be  struck  by  the  warlike  atmosphere 
he  finds  himself  breathing  there.    Are  we  to  refuse  to  learn  the  lessons 
extracted  by  Prussia  from  her  last  few  years  of  blood  and  iron 
because  we  were  not  there  fighting  ourselves  ?    Because  our  circum- 
stances are  not  the  same  as  hers,  and  do  not  admit  of  copying  her 
path  exactly,  as,  God  forbid  we  should  ever  do,  are  we  to  say  that 
the  only  illustrations  of  modern  war  placed  before  our  eyes  are  also 
the  only  ones  we  will  not  learn  from  ?    I  am  impelled  to  call  your 
attention  to  these  things  because  there  is  now  a  class  of  men  who, 
unable  or  unwilling  to  designate  the  direction  which  progress  should 
take,  try  to  hinder  the  labours  of  others  by  branding  them  with  the 
epithet  of  "The  Prussian  School,"  as  a  term  of  opprobrium.    Yet  it  is 
these  very  men  who  would,  if  they  could,  saddle  this  country  with  the 
torment  of  general  service,  thus  copying  from  the  Prussians  the  one 
measure  unsuitable  to  our  national  system  undemanded  by  our  neces- 
sities.   It  is  very  curious  to  see  the  different  effect  produced  on 
different  minds  by  observation  of  what  is  going  on  abroad.   One  Officer 
comes  home,  and  tells  what  experiments  are  being  made  in  different 
places  before  deciding  upon  the  alterations  to  be  permanently  adopted 
and  crystallised  in  the  drill-book;  tells,  also,  that  no  rules  are  to  be 
considered  as  absolutely  binding,  but  that  Officers  are  being  so  ti*ained 
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in  tactics  that  everyone  of  them  may  be  trusted  to  act  rightly  and 
above  rules  according  to  circumstances.  Another,  with  the  same 
opportunities,  says,  that  there  is  nothing  to  be  learned  because  every- 
thing is  in  confusion.  The  one  explains  how  the  artillery  is  being 
reorganized  to  give  it  a  power  of  less  desultory  action,  to  bring  it  into 
greater  harmony  with  the  corps  organization,  and  to  increase  its 
numbers ;  the  other  asserts,  that  it  is  absurd  to  study  the  Prussian 
artillery,  because  it  is  in  a  state  of  revolution !  And  so  on  throughout 
the  whole  range  of  subjects.  ISTow,  I  appeal  to  you,  what  has  been  the 
course  by  which  England  has  risen  to  the  pinnacle  of  power  on  which 
she  noAV  stands  ?  Imbued  with  a  thoroughly  practical  and  progressive 
spirit  she  has  taken  as  a  foundation  the  courage,  energy,  and  industry 
of  her  own  sons,  and  built  upon  these  solid  qualities  an  edifice  com- 
posed of  all  that  laid  ready  to  her  hand,  wherever  it  came  from.  Nay, 
like  the  old  Venetians,  she  has  been  at  the  pains  of  sending  abroad  and 
bringing  back  the  costliest  materials  to  add  to  the  stateliness  of  her 
building,  l^early  all  our  arts  and  manufactures  were  imported  from 
abroad,  but  brought  to  perfection  by  the  energy  of  Englishmen.  No- 
thing  but  blind  prejudice  could  deny  that  we  imported  fire-arms,  the 
casting  of  iron  guns,  the  line  formation,  horse  artillery,  and  the  very 
system  of  rifling  ordnance,  which  is  now  universal.  "We  might  as  well 
reject  the  Henry-Martini  rifle  because  Martini  was  not  an  Englishman, 
as  the  experience  gained  in  war  by  the  Prussians,  because  our  ways 
are  not  as  their  ways,  nor  our  thoughts  as  their  thoughts.  Therefore 
I  will  not  heed  the  cuckoo  cry  of  the  Prusso-phobists,  but  try  to  bring 
the  light  of  the  experience  gained  in  the  late  wa^rs  to  bear  upon  our 
principles  and  practice  in  the  last  autumn. 

It  would  not  become  us  here  to  question  either  the  general  idea 
or  the  particular  suppositions  given  to  the  Commander^  each  day. 
There  were  many  difficulties  to  be  met — chiefly  the  uncertainty  of 
supply.  The  dispositions  of  the  Generals  had  to  be  rather  hampered 
by  imaginary  forces  brought  on  the  field — one  of  those  Prussian 
practices  which  seem  to  me  unnecessary  with  us,  because,  having  no 
regular  system  yet  devised  for  the  thorough  supply  of  an  Army  in 
war,  we  are  trying  to  work  one  out  in  peace,  and  should,  therefore, 
attempt  something  which  would  really  test  the  Control  Department 
as  nothing  has  yet  done.  A  very  simple  plan  would  be  to  give  each 
Army  a  certain  road  as  its  line  of  commlinications,  which  it  must 
not  lose.  Then,  perhaps,  there  would  be  no  necessity  for  visionary 
forces,  whose  eflect  on  the  day's  fighting  seem  to  be  always  open  to 
argument.  Having  adopted  the  principle  of  Autumn  Manoeuvres  from 
the  Continent,  we  may  well  improve  upon  foreign  practice.  Concerning 
the  action  of  the  two  Armies,  it  may  be  remarked,  without  offence, 
how  the  old  maxim  was  proved,  as  it  has  been  on  hundreds  of 
occasions,  that  the  way  to  defend  a  position  by  a  small  Army  is  not 
to  extend,  hoping  to  cover  it  all,  but  to  defend  with  tenacity  the 
most  important  point  and,  with  the  rest  of  the  Army,  deliver  a 
counter- stroke  as  soon  as  the  enemy's  plans  have  been  developed. 
There  appeared  to  be,  also,  among  some  Commanders,  a  tendency 
to  raoYo  about   restlessly,  busying   themsel\'(?s  with  details  rathei* 
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than  grasping  the  situation  and  issuing  few  orders,  but  those  well 
considered  and  to  the  point.  When  riding  with  the  Staff  of  Prince 
Frederick  Charles,  during  hot  engagements  on  a  large  scale,  I  saw 
quite  another  system.  The  Prince  moved  very  little,  and  never 
far  from  the  spot  where  all  despatches  were  to  be  sent.  Often  dis- 
mounted, he  was  always  in  close  communication  with  his  Chief  of  the 
Staff  and  Quartermaster- General,  who  usually  stood  beside  him.  Maps 
were  frequently  consulted ;  the  reports  of  messengers,  the  evidence  of 
personal  sight  and  hearing  were  all  calmly  considered,  and  when  the 
various  divisions  and  brigades  had  attained  the  positions  marked  down 
for  them  beforehand,  the  maps  were  folded,  the  horses  turned  quietly 
in  the  direction  of  head- quarters  for  the  night,  where  the  members 
of  the  Staff  began  forthwith  to  write  orders  for  the  morrow.  This 
quietism  was  a  great  characteristic  of  the  Duke  of  Wellington  and  the 
great  l^apoleon.    Can  we  have  better  examples  ? 

The  English  Staff  shows  signs  of  talent  and  vigour,  but  there  seems 
to  be  some  fear  lest  its  very  efl&ciency  should  become  a  danger.  The 
progress  of  one  branch  of  the  Army  must  not  be  made  at  the  expense 
of  others.  That  admirable  pushing  energy,  so  characteristic  of  the 
Briton,  causes  every  new  or  newly  trained  department  to  seize  all  the 
work  and  all  the  power  it  can.  The  position  of  Staff  Officers  is  or 
ought  to  be  a  definite  one.  They  are  not  Generals  nor,  in  any  sense, 
leaders  of  troops,  and  it  would  tend  towards  the  detriment  of  the  Army 
if  the  Staff  came  to  be  looked  upon  as  a  body  of  Commanders,  or  even 
to  be  referred  to  on  all  occasions.  The  Generals  and  Colonels  must 
themselves  learn  a  great  many  things  which  are  too  often  considered  to 
be  Staff  duties.  Theirs  is  the  credit,  in  case  of  success ;  theirs  should  be 
the  responsibility.  A  little  thought  will  show  that  there  is  need  of  a 
warning  on  this  subject.  On  the  other  hand,  there  appears  to  be  a 
want  of  system  in  the  relations  between  the  Staff  and  the  Control 
Department.  An  article,  published  in  Blaclcwood  last  November, 
pointed  out  that  while  the  old  privilege  of  the  Guards,  that  of  taking- 
orders  from  none  but  their  own  Officers,  has  been  abolished,  the 
Control  Department,  the  very  last  that  should  do  so,  has,  by  some 
means  or  other,  become  possessed  of  the  distinction  taken  from  the 
Guards.  In  war,  nothing  more  fatal  can  be  conceived,  and  while  we 
should  make  all  allowances  for  a  new  department  doing  its  best,  no 
doubt,  we  cannot  help  seeing  that  there  is  rising  up  in  our  military 
system  such  an  imperium  in  imperio  as  bids  fair  to  deprive  the  Army  of 
that  feeling  of  brotherhood  than  which  nothing  is  more  essential  to  its 
efficiency.  It  is  impossible  to  suppose  that  so  fatal  a  step  can  be 
dreamt  of  as  making  the  civil  element  within  the  Army  superior  to  the 
military.  If  so,  we  might  sheath  our  swords  for  ever ;  and  the  very 
appearance  of  such  a  notion  is  in  itself  to  be  avoided.  Duty  and  dis- 
cipline will  always  insure  obedience,  even  to  the  most  fatal  scheme,  if 
propounded  by  authority ;  but  there  is  a  feeling  of  honour  and  a  pride 
in  bearing  arms  which  cannot  be  violated,  especially  in  a  Volunteer 
Army,  without  the  greatest  risk  to  morale.  Even  a  Bismarck  occupies 
a  secondary  position  in  war,  and  the  expression,  '*  Arma  cedunt  togse," 
must  not  be  thought  applicable  to  the  battle-field.  It  is  said  that  there 
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were  about  120  Control  Officers  employed  at  the  Autumn  Mancjouvres. 
For  purposes  of  transport  the  teams  of  several  batteries  were  taken 
without  their  own  drivers  ;  my  own  battery  furnished  36,  besides  taking 
up  the  transport  duties  at  Colchester,  18  miles  from  Ipswich,  where  the 
battery  is  quartered.  'No  less  than  455  of  the  horses  employed  in 
transport,  chiefly  for  the  reserve  forces,  came  from  the  Royal  Artillery. 
It  may  also  be  considered  not  unworthy  of  remark  that  a  very  largo 
proportion  of  the  horses  bought  for  the  occasion  were  sent  over 
from  the  continent.  The  same  assistance  was  given  in  other  places, 
yet,  with  all  this,  most  of  the  supply  w^as  done  by  contract,  and  even 
then,  preserved  jDrovisions  had  to  be  resorted  to.  Surely,  while  giving 
our  adhesion  to  the  principle  that  one  department  should  be  responsible 
for  the  supply  of  all  articles  not  being  actual  arms  and  ammunition,  we 
may  declare  unhesitatingly  that  the  energy  and  ability  of  Control 
Officers  have  not  yet  succeeded  in  organizing  a  proper  system  of  supply 
for  the  English  Army.  It  would  be  foolish  and  unpatriotic  to  shut  our 
eyes  to  this  fact,  and  leave  to  the  moment  of  trial  what  can  so  easily 
be  arranged  now,  in  time  of  peace.  I  would  suggest  that  this  year  the 
two  forces  should  be  supplied,  as  in  war,  from  depots  placed  on  their 
respective  lines  of  communications,  where  the  Contractors  should 
deliver  their  stores ;  not  that  Contractors  should  be  trusted  to  deliver 
them  at  points  previously  arranged  for  the  encampment  of  the  forces, 
no  matter  who  wins  or  loses.  It  is  unquestionable  that  the  friction 
between  the  Army  and  its  Supply  Departments  is,  at  present, 
tremendous,  and  much  power  is  lost  thereby.  The  new  system  of 
regimental  transport  was  found  to  work  well  and  was  very  popular, 
but  it  needs  a  little  more  organization. 

We  now  come  to  the  tactical  action  of  the  three  arms-^ — Infantry, 
Cavalry,  Artillery.  I  put  them  in  the  order  usually  adopted,  though 
there  is  a  rising  school  in  Europe  which  asserts  that  success  is,  in 
future,  likely  to  follow  that  Army  whose  Cavalry  and  Artillery  are 
most  numerous  and  best  trained.  However  this  may  be,  the  idea  is  too 
new  and  radical  to  be  worth  discussing  at  present  in  England,  only  it 
should  be  stated  that  the  head-quarters  of  the  movement  are  in 
Russia,  and  it  is  calculated  that  the  Czar  could  put  not  less  than 
120,000  hardy  horsemen  in  the  field. 

Since  last  year's  Manoeuvres,  the  Commander-in-Chief  has  taken  a 
step,  the  consequences  of  which  are,  in  the  opinion  of  most  military 
thinkers,  likely  to  prove  an  inestimable  advantage  to  the  Army.  We 
may  each  have  our  particular  crotchet  as  to  the  best  formation  of 
Infantry  to  meet  modern  weapons.  For  my  part,  I  care  little  whether 
the  working  tactical  unit  be  a  company  of  250  men  or  a  half  battalion, 
which,  though  its  nominal  strength  may  be  500,  Avill  scarcely  ever  put 
in  the  field  actually  fighting  more  than  350  bayonets,  if  so  many.  The 
great  fact  is  that  Infantry  Majors  are  now  told  they  are  responsible 
for  the  order  of  attack  or  defence,  and  that  they  are  to  act,  not  ac- 
cording to  hard-and-fast  rules,  but  according  to  their  own  intelligent 
apprehension  of  the  circumstances  of  the  case.  This,  and  not  any 
special  order  of  battle,  is  what  we  had  to  learn  of  the  Prussians. 
Sometimes  line  will  b©  right,  sometimes  column,  sometimes  swarms  of 
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skirmishers.    Henceforth,  there  can  be  no  reasonable  grounds  for 
advancing  a  whole  brigade  in  line,  under  the  enfilade  fire  of  several 
batteries.    But  the  Majors  will  have  to  take  care  that  their  tactical 
acquirements  are  equal  to  the  trust  reposed  in  them  ;  they  will  have 
to  lead  their  half  battalions  with  careful  forethought,  not  unneces- 
sarily exposing  their  men,  but,  on  the  other  hand,  not  losing  their 
proper  place  in  the  line  of  battle.    Depend  upon  it,  no  ordinary 
.  vigilance  will  be  required  to  fulfil  all  the  conditions  imposed  upon 
them  by  the  development  of  modern  Artillery  and  fire-arms.  To 
say  that  they  are  sure  to  do  well  after  a  little  practice,  is  only  to 
repeat  that  absolute  truism — "Whatever  is  set  before  English  Ofl&cers, 
by  authority,  as  their  standard  of  efficiency,  will  be  attained  by  them, 
and  as  they  have  hitherto  surpassed  all  nations  in  the  cleanliness,  the 
order,  and  the  discipline  of  their  men,  so  will  they  now  take  their  place 
in  the  front  rank  as  thoroughly  practical  tacticians."    This  is  as  com- 
plete a  certainty  as  that' the  sun  will  rise  to-morrow  morning.  The 
independent  character  of  the  Englishman,  his  obedience  to  law,  and 
confidence  in  his  Officers,  are  the  very  qualities  most  suitable  for  the 
new  system  of  tactics,  and  I  challenge,  as  the  real  croakers  and 
alarmists,  those  who  deny  the  sufficient  military  intelligence  of  the 
British  Infantry  Soldier.    He  is  steadier  than  the  Frenchman,  brighter 
in  spirit  than  the  German.    He  is  well  fed,  therefore  hard  in  muscle ; 
well  disciplined,  therefore  trustworthy  under  all  circumstances.  Eman- 
cipate him  from  barrack- yard  routine,  and  he  will  grow  like  a  plant 
brought  from  a  dull  room  into  air  and  sunshine.    Trust  him  and  teach 
him,  he  will  become  once  more  a  model  for  all  nations.    Pray  let  us 
not  forget  that  it  was  not  only  for  steadfast  bearing  in  line  that  our 
infantry  used  to  be  celebrated.    Have  we  any  reason  to  be  ashamed  of 
Crawfurd's  men  in  the  Light  Division  ?    And,  what  is  more,  there  is 
hardly  a  single  development  worked  out  by  the  Germans  lately,  which 
had  not  been  advocated,  many  years  ago,  by  the  glorious  spirits  trained 
in  the  Peninsular  War. 

The  requisite  training  both  of  Officers  and  men  is  to  be  attained  by 
frequent  small  manoeuvres  all  the  year  round ;  and  since  the  principle 
of  giving  responsibility  to  comparatively  junior  Officers  has  been  re- 
cognized, there  can  be  no  shadow  of  a  doubt  that  they  must  be  given 
practice  during  the  year  under  the  critical  eyes  of  Generals  command- 
ing in  districts.  There  appears  to  be  still  a  good  deal  of  backwardness 
in  outpost  duties,  especially  as  regards  communication  Avith  the  main- 
body.  On  one  occasion  the  outposts  placed  to  watch  the  Wily  were  to 
my  certain  knowledge  ignorant  of  the  fact  that  the  battle  was  over, 
and  their  Army  in  full  retreat.  When  they  were  afterwards  attacked 
and  driven  in,  they  had  no  idea  of  the  direction  they  should  pursue  to 
join  their  division. 

The  most  remarkable  mistakes,  if  I  may  venture  to  call  them  so, 
made  by  the  infantry,  were  two  of  an  exactly  opposite  character. 
While  whole  brigades  marched  in  column  nnder  fire  of  the  enemy's 
artillery,  and  deployed  into  line  within  range  of  guns  and  sheltered 
infantry,  excellent  positions  were  given  up  with  a  mere  show  of 
resist^ince.    It  is  difficult  to  understand  bow  two  such  practices  can 
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prevail  side  by  side.     Tlie  lire  of  troops  posted  behind  banks  or 
walls  is  quite  invincible  until  the  men  are  demoralized  by  a  heavy 
concentrated  fire  of  artillery.    They  may  have  to  yield  to  a  flank 
attack,  certainly  not  to  one  directly  from  the  front.    This  is  a  rule 
almost  without  exception.      Inferior  numbers  can  hold  their  own 
against  a  superior  force  for  a  long  time,  if  the  men  are  not  demoralized. 
Take  for  example  the  attack  upon  Wishford,  on  the  7th.    A  division 
of  infantry  debouched  from  Grovely  Wood,  in  column,  and  threw 
out  skirmishers  who  advanced  slowly  across  the  open.     The  rail- 
way embankment  made  the  place  a  strong  fortification,  but  nearly 
all  the  defenders  were  withdrawn  without  a  struggle,  and  the  village 
was  sufiered  to  pass  into  the  hands  of  the  Southerners  who  thus  found 
themselves  safely  ensconced  behind  houses,  &o.,  and  could  from  their 
sheltered  position  bring  a  superior  fire  to  play  upon  the  defenders. 
N"ow,  I  venture  to  suggest  that  a  better  course  would  have  been  to  have 
held  Wishford,  with  great  tenacity,  and  thus  have  prevented  the  passage 
of  the  river,  while  directing  all  available  troops  against  those  of  the 
Southern  force  already  across  the  river  at  Wilton.    Surely  we  should 
not  so  abandon  positions  in  war.    Why  then  play  at  doing  so  ?  If 
anything,  we  should  exaggerate  the  effect  of  that  British  virtue, 
tenacity.    The  improvement  in  marching  power  was  striking  to  all 
who  had  seen  the  manoeuvres  of  the  previous  year,  and  if  1  might 
P   humbly  express  a  general  opinion,  it  would  be  that  the  practice  of  two 
seasons  of  Autumn-Manceuvres  and  the  new  order  issued  from  the 
Horse  Guards  has  more  than  doubled  the  efficiency  of  the  infantry, 
though  it  is  manifest  that  serious  tactical  studies  are  still  necessary. 

The  cavalry  seem  now  to  recognize  a  new  standard  of  efficiency,  and 
some  of  their  work  at  the  manoeuvres  this  year,  was  as  good  as  could 
be ;  but  through  it  all,  or  almost  all,  there  was  visible  a  dread  of  losing 
prisoners,  of  being  taken  unawares,  in  short  a  terror  of  making  sacri- 
fices. There  are  certain  possible  evils  in  peace  manoeuvres,  but  now 
that  they  have  become  an  English  institution,  we  need  not  be  afraid 
of  facing  the  dangers  attending  their  practice.  It  is  said  that  in  Austria 
the  manoeuvres  tended  at  one  time  to  make  the  Generals  over- cautious, 
and  therefore  weak.  Warned  beforehand  we  may  avoid  falling  into  the 
like  error  which  seems  especially  dangerous  for  cavalry.  We  are  justly 
proud  of  the  fine  men  and  fine  horses,  but  there  is  a  tendency  to  take  a 
little  too  mu.ch  care  of  them.  It  might,  perhaps,  be  an  exaggeration  to 
say  that  cavalry  are  made  to  be  sacrificed,  but  it  would  not  be  far  from 
the  truth.  At  any  rate,  the  dread  of  sacrificing  his  squadrons  is  a  great 
weakness  in  a  cavalry  commander.  The  chief  use  of  cavalry  in  modern 
war  is  well  understood  to  be  the  perpetual  watching  of  the  enemy.  It  is 
not  sufficient  to  send  out  a  reconnaissance  at  day  break  and  rest  con- 
tented for  the  remainder  of  the  morning  with  its  report.  The  cavalry 
should  be  always  feeling  the  enemy,  broken  into  small  detachments 
which  can  avoid  observation.  Horsemen  should  occupy  every  hill 
whence  the  enemy's  camp  may  be  seen,  and  the  movements  of  his 
every  column.  It  is  in  vain  for  the  cavalry  of  a  defensive  army  merely 
to  cover  the  front  at  a  little  distance  from  the  battalions  until  the 
enemy's  appearance  tells  what  his  columns  have  been  doing.  If 
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cavalry  are  the  eyes  and  ears  of  an  army,  they  should  be  perpetually 
seeing  and  hearing^  not  only  tvaiting  and  listening.  Moreover,  every 
English  cavalry  regiment  should  be  accustomed  to  go  across  country. 
A  horse's  leg  may  be  broken  now  and  then,  or  a  man's  collar  bone,  but 
what  is  that  compared  with  perfect  efficiency  ?  It  has  never  yet  been 
supposed  that  the  main  duty  of  soldiers  was  to  take  care  not  to  hurt 
themselves,  nor  is  it  easy  to  see  why  the  men  and  their  horses  should 
be  so  carefully  restrained  by  Oflftcers  who  are  always  ready  to  risk 
their  own  necks  in  the  hunting  field  or  the  steeple- chase.  In  the 
llevuG  Militaire  de  VEtranger,  of  the  1st  January,  there  is  an  interest- 
ing article  describing  the  practical  training  of  the  Austrian  Cavalry. 
A  correspondent  of  theirs  had  been  at  the  Camp  at  Bruck,  the  Alder- 
shott  of  Austria,  in  the  summer,  and  had  not  only  seen  the  cavalry 
worked  constantly  across  country,  as  I  have  myself  seen  them,  but 
had  specially  observed  two  squadrons  which  in  charging  came  upon  a 
broad  ditch,  and  leapt  it  without  slackening  rein  or  breaking  their 
ranks.  He,  or  another  correspondent,  subsequently  studied  the  system 
by  which  such  a  combination  of  steadiness  and  dash  is  achieved,  and 
you  may  read  his  article  in  the  number  for  the  1st  of  January.  It  is 
no  part  of  my  business  here  to  enter  into  the  subject  further  than  to 
assert  that  the  Austrian  Cavalry  moves  in  good  formation  and  with 
sufficient  steadiness  across  any  fair  hunting  country,  and  is  besides 
accustomed  to  climb  up  very  steep  places,  to  cross  marshes  and  to 
swim  rivers.  So  long  as  our  magnificent  cavalry  were  kept  per- 
petually pottering  about  in  barrack- squares  and  drill-fields,  no  such 
activity  as  this  could  be  expected  from  them,  but  we  have  at  last 
arrived  at  a  point  in  military  training  when  exercises  so  practical  in 
their  nature  may  be  advocated  without  exciting  derision.  Of  course 
the  English  Cavalry  take  care  of  their  horses,  of  course  they  would 
charge  foreign  troopers  with  perfect  gallantry  and  irresistable  power  ;  the 
only  question  is  whether  they  are  not  over- afraid  of  hurting  their 
horses  and  over- devoted  to  the  idea  of  charging.  Activity  being  the 
special  characteristic  of  cavalry  and  intelligence  duties  not  the  least 
important  part  of  its  work,  the  development  to  be  looked  for  as  com- 
pensation for  the  increased  power  of  infantry  and  artillery  should 
surely  take  the  direction  of  increased  activity  and  intelligence.  It  is 
remarkable  that  among  the  best  of  the  military  students  tested  by 
examination  at  the  Staff  College,  you  always  find  Cavalry  Officers,  and 
nearly  all  whom  I  have  lately  come  across,  are  most  eager  to  develop 
the  efficiency  of  their  arm,  and  well  qualified  to  do  so.  But  why 
waste  words  in  saying  what  everybody  knows  ?  Autumn  manoeuvres 
will  soon  show  what  remains  to  be  learned.  English  Officers  will  take 
care  to  learn  it. 

Concerning  the  employment  of  artillery  at  the  manoeuvres,  the  first 
striking  fact  is,  that  the  Generals  seem  to  have  made  up  their  minds 
that  the  use  of  modern  artillery  is  something  out  of  their  reach,  since 
guns  no  longer  stand  in  line  with  the  infantry.  There  was  only 
once,  so  far  as  I  know,  anything  like  an  effort  made  by  a  General 
with  a  mass  of  artillery  fire — such  an  efibrt  as  would  crush  and 
demoralize  whole  brigades  or  divisions  of  the  enemy.    It  would  be  a 
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great  mistake  to  suppose  that  Artillery  Majors  advocate  being  left 
entirely  to  themselves  to  work  without  combination  of  batteries  in  a 
desultory  manner.  Indeed,  no  one  knows  better  than  they,  that  the 
solitary  action  of  one  battery  can  seldom  effect  much,  any  more  than 
one  regiment  of  cavalry  or  one  battalion  of  infantry.  Infantry  cannot 
carry  a  position  by  front  attack  if  it  be  well  defended  by  steady  troops. 
The  steadiness  of  the  enemy  must  be  knocked  out  of  him  by  a  heavy 
constant  rain  of  shells,  crashing  and  bursting  among  them,  and  this 
requires  a  considerable  number  of  guns,  not  necessarily  ranged  side  by 
side,  but  directed  on  the  same  object  by  the  same  intelligence.  To 
succeed  in  handling  his  guns  so  as  to  make  the  most  of  them, 
the  General  must  have  definite  plans,  and  communicate  them  to 
the  Commander  of  his  artillery,  as  he  would  to  the  Commander  of  an 
infantry  division  or  brigade.  There  is,  no  doubt,  much  desultory 
work  to  be  done  by  single  batteries,  whose  leaders  are  well  trained  in 
tactics,  but  all  must  be  accustomed  to  work  together  for  a  common 
object.  The  sphere  of  artillery  action  is  no  longer  the  same  as  that  of 
infantry,  but  the  law  that  combination  is  necessary  for  effective  work 
remains  invariable.  It  is  not  common  for  Generals  in  our  Army  to 
study  very  deeply  the  handling  of  artillery.  Even  the  great  Duke  was 
not  an  adept  in  the  science  and  tactics  of  this  arm.  For  various 
reasons,  which  there  is  not  time  to  give,  the  knowledge  was  less  necessary 
then  than  it  is  now.  SufB.cient  for  us  is  the  fact,  that  no  single  front 
attack  made  by  infantry  during  the  late  war  was  successful  unless  pre- 
pared by  a  long,  concentrated  fire  of  guns.  How  necessary  is  it  then 
that  the  field  artillery  should  be  handled  by  men  well  acquainted  with 
its  peculiarities,  and  kept  near  the  front  of  the  column  of  march,  so 
that  it  may  be  ready  to  commence  its  work  at  once  upon  catching 
sight  of  the  enemy,  losing  no  time,  but  acting  vigorously  to  cover  the 
deployment  of  the  infantry. 

Artillery  has  two  very  distinct  functions  in  an  army  organised  upon 
modern  principles.  There  is  the  Divisional  Artillery  permanently 
attached  to  infantry  or  cavalry  divisions,  and  the  Corps  Artillery  which 
acts  as  a  separate  body,  and  is  too  often  spoken  of  in  our  service 
as  reserve, — a  complete  misnomer,  unless  you  like  to  call  "reserve" 
that  which  goes  first,  or,  at  least,  second,  into  the  front  line  of  battle 
perhaps  before  a  single  infantry  soldier  is  engaged.  The  divisional 
artillery  may — probably  will — open  the  ball,  acting  in  small  bodies 
such  as  batteries,  and  in  a  comparatively  desultory  manner ;  then  they 
will  be  supported  by  part  or  all  of  the  corps  artillery  sent  up  to  range 
itself  beside  them.  Some  of  us  may  like  it,  others  not,  the  fact  exists, 
and  has  been  stated  again  and  again  upon  authority,  that  infantry  can- 
not attack  positions  defended  by  steady  troops  armed  with  breech- 
loaders, until  the  way  has  been  prepared  by  artillery  fire,  acting  for  a 
considerable  time.  To  avoid  delay  and  discomfort  of  the  other  troops, 
the  guns  should  always  march  near  the  head  of  the  column.  Is  not 
the  first  order  on  seeing  the  enemy,  invariably,  "Bring  up  the  artillery?" 
Surely  then  the  nearer  the  artillery  is  to  the  front,  the  less  mil  be  the 
delay.  Divisional  artillery  will  probably  act  by  single  batteries,  or 
by  twos  and  threes— the  corps  artillery  in  a  mass.    But  how  can  it 
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be  massed  if  there  is  only  one  battery  not  attaclied  to  divisions,  as  was 
the  case  this  year  ?  The  Prussians,  taught,  let  us  remember,  by  failure 
in  1866,  have  always  since  pushed  their  artillery  w^ell  to  the  front  at 
the  commencement  of  battles.  They  have  now  four  batteries  to  each 
of  the  two  divisions  in  a  corps,  and  about  double  that  number  to  act 
freely  as  a  Corps  Artillery.  Moreover,  they  have  raised  the  rank  of  the 
Officers  commanding.  Surely  ,  after  1870-71,  there  must  be  something 
to  learn  from  Prussian  artillery  experience. 

It  would  not  become  me  here  to  say  anything  of  the  appearance  or 
steadiness  of  the  English  artillery,  and  it  is  the  less  needful  because 
praise  enough  and  to  spare  was  lavished  upon  them  in  1871.  I  hope 
you  will  agree  that  they  have  not  degenerated.  Por  Artillery  Officers, 
as  well  as  others,  the  progress  now  to  be  made  is  in  the  direction  of 
tactical  studies.  Only  once  more  I  may  be  permitted  to  ask,  where  are 
the  "range-finders  "  ?  Any  one  who  took  the  trouble  to  ask  questions 
at  the  late  manoeuvres  must  have  felt  sure  that  no  want  was  more  felt 
than  that  of  ascertaining  the  range  as  accurately  as  possible  before  un- 
masking the  guns.  And  it  may  be  doubted  whether  another  adjunct  to 
each  battery  should  not  be  a  very  strong  telescope.  When  we  think 
of  what  a  battery  costs,  it  must  be  agreed  that  everything  which  can 
add  to  its  power  at  a  moderate  price  should  be  given.  "  Por  want  of 
a  nail  the  shoe  was  lost ;  for  want  of  a  shoe  the  horse  was  lost."  That 
English  soldiers,  whether  artillerymen  or  not,  will  make  the  best  of 
what  they  have,  may  be  taken  for  granted ;  but  do  not  let  us  be  so 
illogical  as  to  say,  "Therefore  they  don't  need  this  or  that."  Give  it 
to  them,  and  once  more  they  will  make  the  best  of  it. 

Escorts  for  artillery  were  generally  taken  from  regiment^,  thereby 
breaking  up  squadrons  or  battalions,  and  this  was  even  the  case  some- 
times when  the  enemy  was  far  away.  So  long  as  a  battery  is  with 
other  troops,  the  nearest  of  them  are  its  escort.  It  needs  no  other, 
and  artillery,  if  detached  in  presence  of  the  enemy,  requires  a  stronger 
escort  than  a  handful  of  infantry  or  cavalry.  There  is  a  growing 
opinion,  both,  within  and  without  the  artillery  service,  that  each  battery 
should  have,  as  paH  of  its  regular  strength,  a  few  mounted  rifles  to  act 
as  scouts  and  messengers.  Trained  by  the  Majors  commanding,  they 
would  become  infinitely  more  serviceable  for  the  special  purpose  than 
any  detachment  of  cavalry  however  good,  and  they  would  supply  the 
place  of  larger  escorts. 

Concerning  marches,  it  is  to  be  observed  that  there  was  frequently 
a  most  remarkable  absence  of  advanced  guards  and  flanking  parties ; 
and  if  one  thing  more  w^orthy  of  notice  than  another  w^as  proved  in  the 
late  war,  it  was  the  usefulness  of  strong  advanced  guards.  Perhaps  it 
would  be  well  to  practise  advanced  guard  duties  as  well  as  outposts  a 
little  more  frequently  and  seriously  than  is  the  habit  at  present.  It 
would,  indeed,  be  a  shame  if,  after  introducing  the  practice  of  "  Autumn 
Manoeuvres,"  an  English  Division  were  ever  attacked  unexpectedly  in 
camp  or  on  the  line  of  march. 

But  the  subject  to  which  I  most  earnestly  ask  your  attention  in  the 
discussion  is  the  absolute  necessity  of  preparation  for  the  manoeuvres. 
Drills  are  not  preparation  enough.    They  help  to  discipline  men,  they 
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bring  soldiers  steadily  into  tlie  presence  of  the  enemy,  and  move  tliem 
steadily  again  after  the  battle  is  over  ;  but  the  details  of  the  battle 
itself  no  drills  will  teach  them  ;  nothing  but  continual  practise 
throughout  the  year  of  small  bodies  under  junior  Commanders,  criti- 
cized by  the  Generals.  How  many  Officers  were  there  at  Salisbury,  I 
wonder,  who  felt  themselves  masters  of  such  details  as  the  attack  and 
defence  of  bridges,  villages,  woods  and  positions  of  various  kinds  ? 
Yet  battles  now  consist  almost  entirely  of  such  work.  We  may  get 
out  of  our  heads  entirely  the  vision  of  troops  beautifully  drawn  up  in 
lines  of  battle,  squares,  or  columns  on  plains.  Rifled  artillery  and 
breech-loaders  have  settled  all  that  for  the  present.  The  Army  which 
can  once  get  its  enemy  well  in  sight  as  the  Prussians  had  the  French 
at  Sedan  without  being  exposed  themselves,  may  consider  the  battle  as 
good  as  won.  No,  the  battles  of  the  present  and  immediate  fature 
must  consist  of  a  series  of  attacks  upon  positions,  defence  and  counter 
attacks,  till  one  side  is  short  of  ammunition  or  demoralized  by  one 
means  or  another,  either  by  turning  a  flank  or  breaking  the  centre,  or 
cruel  bombardment.  The  Army  whose  Officers  and  men  are  best 
trained  for  these  small  but  important  actions,  will,  if  its  men  be  brave 
and  true,  have  a  definite  advantage  over  its  antagonists.  There  is  no 
difficulty  in  practising  such .  small  manoeuvres  all  the  year  round. 
You  have  only  to  march  two  forces  into  the  neighbourhood  of  camp  or 
quarters,  and  pit  them  against  each  other  as  you  do  the  two  corps  at 
the  manoeuvres,  arranging  your  suppositions  so  as  to  make  sure  of 
producing  a  useful  struggle  of  one  sort  or  the  other.  I  can  vouch  for 
this  from  personal  experience.  With  my  own  battery  and  a  squadron 
of  Dragoon  Guards,  at  Ipswich,  we  really  succeed  in  learning  some 
practical  lessons,  and  our  little  manoeuvres  are  very  popular  both 
amongst  ourselves  and  in  the  neighbourhood.  What  is  difficult  for 
cavalry  and  artillery  is  extremely  easy  for  infantry,  and  moderately 
easy  for  the  three  arms  combined.  The  War  Game  has  been  introduced 
among  us,  and  is  already  popular.  As  far  as  it  goes  it  is  invaluable. 
But  after  all  a  map  is  not  actual  country,  and  ordering  the  movements 
of  small  pieces  of  metal  is  far  less  confusing  than  moving  real  bodies 
of  troops,  no  matter  how  small.  By  practice,  too,  one  comes  to  under- 
stand how  precise  orders  must  be,  and  how  simple  all  plans  should  be 
in  view  of  the  probable  blunders  of  subordinates.  The  men  engaged, 
acquire  almost  a  new  sense  and  grow  rapidly  in  military  intelligence. 
At  first  you  will  find  cavalry  patrols  coming  in  and  reporting  that 
they  have  seen  the  enemy,  but  without  counting  his  force,  or  guns 
taking  up  the  most  exposed  positions.  But  faults  are  soon  corrected 
and  not  repeated.  Here  is  a  case  which  actually  occurred.  A  young 
Cavalry  Officer  who  had  handled  a  small  force  of  dragoons  on  an  open 
heath,  for  a  long  time,  so  well  as  to  protect  his  'guns  from  capture  by 
a  superior  body  of  cavalry,  found  himself  at  last  about  to  be  attacked 
in  front  and  both  flanks.  With  right  judgment  he  beat  a  hasty  re- 
treat, but  coming  upon  two  of  his  own  guns  in  action,  on  a  road 
bounded  by  banks  and  hedges,  he,  in  the  hurry  of  the  moment, 
sped  past  them,  calling  to  them  to  limber  up,  instead  of  rallying  behind 
their  protecting  fire.    The  result  was  that  the  enemy  came  up  when 
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the  gnus  (or  rather  one  gnn  representing  two),  were  limbered  np, 
and  on  the  point  of  retiring.  Depend  npon  it  if  he  hves  to  be  a 
hundred  years  old  he  will  never  make  a  similar  mistake  again.  It  is 
far  too  common  to  hear  an  Officer  of  one  arm  saying,  "I  do  not  under- 
stand the  use  of  the  other  arms,  I  wish  I  did."  How  is  he  to  acquire 
this  knowledge  except  by  practice  ?  Only  try  such  manoeuvres,  and 
you  will  find  them  interesting,  instructive,  and  an  immense  help  to 
discipline. 

Last  year,  about  this  time,  I  had  the  honour  of  proposing  here  that 
the  English  Army  and  ISTavy  should  work  out  together  all  the  details 
of  coast  attack  and  defence.  Since  then,  Mr.  Vernon  Harcourt  stood 
on  this  platform  calling  for  information  on  the  means  required  for 
attack  of  the  English  coasts.  Though  his  opinions  were  ably  com- 
bated and  finally  refuted,  it  was  striking  to  find  how  little  accu- 
rate information  was  elicited  as  to  the  proportion  of  men,  horses, 
and  stores  required  for  the  invasion  of  England  and  the  transport 
required  for  them ;  the  time  taken  in  embarking  and  landing,  and  the 
chance  which  the  hostile  flotilla  would  have  of  avoiding  our  ships. 
Permit  me  to  ask  again,  is  this  worthy  of  the  greatest  naval  power  in 
the  world  with  the  best  railway  communication,  and  an  excellent 
though  small  Army  ?  I  again  propose  the  embarcation  of  a  force  of 
10,000  men  under  an  Admiral  whose  only  instructions  should  be  to 
land  them  on  the  coast  if  he  could.  Whether  he  succeeded  or  not,  it 
is  difficult  to  over-estimate  the  amount  of  knowledge  which  the  naval 
and  military  services  would  acquire  by  such  a  manceuvre,  and  it  need 
not  of  necessity  be  performed  in  autumn.  Tt  is  said  that  an  Officer 
well  versed  in  the  ways  of  the  War- Office,  engages  that  he  would 
not  only  land  a  division,  but  put  the  men  into  barracks  in  London, 
without  encountering  serious  opposition.  Little  requires  to  be  said  of 
the  Militia  or  Volunteers  present  at  the  manoeuvres.  Some  sjDlendid 
corps  were  employed,  but  all  experience  has  taught  us  that  it  is  most 
perilous  to  place  half-trained  troops  in  line  against  a  regular  Army, 
and  while  the  zeal  of  both  Militia  and  Volunteers  was  all  that  could  be 
desired,  it  would  need  a  long  discourse  to  examine  what  their  place  in 
the  field  should  be  in  case  of  war.  This  much  we  may  say,  that  it 
is  doubtful  whether  a  single  Officer  knowing  his  profession  thoroughly, 
could  be  found  to  advocate  a  passive  defence  of  England.  The  country 
is  altogether  hookwinked  on  this  question.  To  declare  war  and  keep 
our  regular  Army  at  home  would  be  to  give  every  possible  advantage 
to  the  enemy,  to  sacrifice  our  colonies,  to  expose  the  fair  fields  of  Eng. 
land  to  frequent  contamination  by  the  foot  of  the  foreigner,  and  her 
people  to  insult  and  ignominy.  Is  there  now  in  this  room  one  Officer, 
who  has  really  investigated  the  question,  bold  enough  to  stand  up  and 
say,  that  we  are  prepared  as  we  should  be,  either  for  a  foreign  war  or 
for  the  defence  of  the  country  ?  We  have  first-rate  soldiers,  an  excellent 
system  of  discipline,  and  greater  harmony  between  different  ranks,  than 
exists  in  any  other  Army  in  the  world.  Our  arms  and  ^material 
are  also  excellent.  But  there  we  stop.  We  have  not  yet  as  much 
as  a  Corps-organization  even  on  paper  ;  no  General  Staff  per- 
petually engaged  in  improving  our  organization,  and  devising  means 
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for  making  the  best  of  oiir  resources.  Our  system  of  supply  in  peace 
is  quite  inapplicable  to  war,  and  we  have  no  war-system  even  on  paper. 
Only  three  days  ago,  one  of  our  most  talented  Control  Officers  insisted 
upon  this  fact  in  conversation  with  me.  In  short,  with  the  terrible 
example  of  chivalrous  France  before  our  eyes,  we  are  leaving  some  of 
our  most  important  preparations  to  be  made  on  the  eve  of  a  war.  We 
are  acting  as  if  there  never  again  will  be  a  war  in  which  we  shall  take 
part.  Yet  how  absurd  is  the  dream  of  perpetual  peace.  We  love 
peace  and  would  do — have  done — much  to  secure  it.  But  I  deny 
that  there  is  a  haughtier  or  more  warlike  people  upon  earth.  We 
were  within  a  hair's  breadth  of  war  in  1871,  and  the  language  of  the 
press,  which,  better  than  any  other  organ,  represents  the  feeling  of 
the  nation,  is,  at  this  very  moment,  almost  threatening  towards  one 
of  the  greatest  military  powers  in  the  world. 

If  then  war  is  possible,  what  should  we  soldiers  be  doing  ?  Surely 
preparing  for  combat,  not  only  keeping  up  a  certain  number  of  well- 
drilled  regiments.  Let  us  cease  complaining  of  Parliament  and 
growling  at  Governments.  Every  Officer  here  present  has  a  govern- 
ment of  his  own,  great  or  small.  If  each  one  of  us  will  only  ad- 
minister his  department  to  the  best  of  his  ability,  we  shall  have  nothing 
to  fear,  for  the  same  stuff  is  in  us  as  was  in  our  forefathers.  Some  of 
US  love  to  study  the  deeds  of  those  who  have  left  us  their  examples  to 
follow ;  others  endeavour  to  catch  the  meaning  of  present  progress,  or, 
with  prophetic  eye,  reach  forward  to  anticipate  future  developments. 
With  the  former  let  us  be  conservative  of  our  glorious  traditions  ;  with 
the  latter  fearless  of  all  necessary  changes.  Governments  are  tempo- 
rary and  can  do  no  more  than  carry  out  the  will  of  the  nation.  Who 
but  we  ourselves  have  to  tell  the  nation  what  military  measures  it 
must  call  upon  its  Ministers  to  carry  out  ?  The  country  and  the  Army 
are  permanent.  We  have  received  from  our  progenitors,  and  are  re- 
sponsible for  transmitting  unimpaired  to  our  posterity,  the  honour,  the 
safety,  a.nd  the  liberties  of  England. 

Mr.  Db  Fokblanque,  Deputy-Controller,  li.  p. :  I  have  no  hesitation  in  being  the 
first  to  rise  on  this  occasion,  because  I  am  quite  certain  that  those  who  succeed  me  will 
have  nothing  to  say  but  what  is  in  approval  of  the  admirable  lecture  we  have  just 
heard.  My  remarks  unhappily  will  be,  as  regards  the  immediate  service  with  w^hich  I 
am  concerned,  not  exactly  in  praise.  The  strictures  made  upon  the  Control  Department 
were  I  think  a  little  hard  and  severe.  I  am  not  an  enthusiastic  admirer  of  the  form 
that  the  Control  Department  has  assumed  under  War  Office  manipulation,  as  I  had 
the  honour  of  stating  in  a  lecture  I  delivered  in  this  room  last  year.  I  then  pointed 
out  that  there  were  certain  grave  defects  in  the  new  system ;  but  I  think  Major 
Brackenbury  has  not  hit  upon  the  right  blots.  He  has  assumed  that  the  individual 
members  of  the  Department  prove  themselves  wanting  in  the  ^performance  of  then* 
duties  during  the  i\utumn  Manoeuvres.  (Major  Beackenbury  :  No,  no ;  it  is  the 
system,  not  the  individual.)  He  dwelt  upon  the  fact,  for  instance,  that  they  were 
not  able  to  supply  the  Army  without  borrowing  transport  from  the  artillery.  I 
need  hardly  mention  that  that  is  simply  a  question  of  money.  If  a  larger  sum  had 
been  voted  for  the  j)"iii'chase  of  horses,  the  horses  would  have  been  forthcoming ; 
but  in  the  absence  of  those  funds  it  was  necessary  to  borrow  from  other  Depart- 
ments, and,  accordingly  the  artillery  furnished  that  supplementary  transport,  and 
co-operated  most  cordially  with  the  Control  Department.  Again  it  was  stated  that 
they  were  obliged  under  all  circumstances  to  supply  everything  under  contract.    I  do 
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not  think  that  that  was  the  case.  Although  all  existing  contracts  were  made  availablei 
local  purchases  were  resorted  to  to  a  very  great  extent.  But  the  most  important  point, 
which  I  would  like  to  refer  to,  is  the  charge  of  the  imperium  in  imperio  which  is  said  to 
exist,  and  which  implies  an  assertion  of  independence  on  the  part  of  Control  Officers, 
which  J  am  quite  certain  does  not  exist,  and  which  under  a  good  Commander  could 
not  possibly  exist,  whether  he  commands  a  regiment,  or  a  brigade,  or  a  division,  or  a 
corps  d^armee  allotted  to  him  ;  it  is  utterly  impossible  for  the  Control  Officer  to  be 
otherwise  than  strictly  subordinate  and  to  carry  out  his  orders.  'Nor  do  I  believe 
there  was  a  single  instance  during  the  Autumn  Manoeuvres  where  any  Commanding 
Officer  had  to  complain  that  a  Control  Officer  under  his  orders  assumed  any 
authority  inconsistent  with  his  position  as  a  subordinate.  I  was  very  glad  to  hear 
that  there  w^as  no  charge  intended  to  be  made  against  individual  Officers, — this  was 
it  appears  a  misapprehension  on  my  part, — but  I  am  perfectly  sure  that  that  feeling, 
which  was  so  strongly  expressed  as  to  the  want  of  harmony  existing  between  the 
combatant  and  the  non-combatant  branches  of  the  Army,  is  owing  in  a  very  much, 
greater  measure  to  the  contempt  which  the  military  element  has  always  exhibited 
(and  which  existed  under  the  old  regime  as  much  as  now),  for  men  who  are 
civilians  serving  with  the  Army,  than  to  any  inherent  faults  of  the  supply  system. 

Major-Grcneral  Shute,  C.B.  :  I  do  not  think  it  desirable  to  promote  any  discussion 
with  reference  to  the  general  subject  of  this  most  interesting  lecture,  w^hich  has  been 
delivered  with  the  greatest  possible  tact,  and  good  taste,  for  we,  who  were  actors  in  the 
scenes  wdiich  have  been  described,  must  recollect  that,  luith  loisdom  after  the  events,  it 
would  not  have  been  difficult  for  so  able  an  Officer  as  Major  Brackenbury  to  criticise 
tlie  many  errors  wdiicli  must  occur  even  more  frequently  in  peace  manoeuvres,  than  in 
a;'tual  war.  My  chief  object,  then,  in  rising  is  only  strongly  to  advocate,  and  to  give 
every  support,  in  my  power  to  Major  Brackenbury's  admirable  suggestions  with  regard 
to  frequent  smaller  manoeuvres,  that  is  to  say,  such  as  can  be  carried  out  by  a  single 
l.rigiuie,  or  even  a  regiment.  It  is  utterly  impossible  that  without  such  smaller  oppor- 
1  unities  of  obtaining  a  knowledge  of  the  rudiments  of  practical  field  tactics,  Officers  in 
'ttie  Army,  from  Field  Officers  downwards,  can  be  as  well  fitted  as  they  shoukl  be,  to 
do  credit  to  themselves,  and  the  troops  under  their  command  in  the  larger  manoeuvres 
m  the  autumn,  or  be  as  highly  qualified,  as  the  times  require,  for  active  European 
warfare.  And  I  wish  on  this  occasion  to  point  out  the  very  great  difficulties  which 
Commanding  Officers  mnst  always  experience  in  their  endeavours  to  conduct  these 
minor  manoeuvres,  consequent  on  the  stringent  manner  in  wdiich  the  laws  of  trespass 
are  frequently  enforced,  and  against  wdiich  the  Officers  of  the  Army  should,  when  on 
duty,  have  some  j^artial  protection  ;  and  further,  cases  of  small  and  unavoidable 
damages  should  be  fairly  assessed  and  the  costs  be  paid  by  the  War  Department.  I 
have  long  taken  great  interest  in  the  sort  of  practice  advocated,  which  I  have  had 
sundry  o]:>portunities  of  carrying  out,  both  in  India  and  at  home,  and  both  with  mixed 
troops,  and  with  cavalry  only,  and  I  can  assure,  gentlemen  present,  that  my  Officers 
have  frequently  been  grossly  insulted,  and  often  rudely  driven  off  ground  where  for 
recognizance  or  other  military  purposes  they  have  ventured  to  intrude,  and  when  they 
could  do  no  possible  mischief.  On  other  occasions  heavy  and  unwarranted  damages  * 
have  been  threatened.  Now,  in  making  these  remarks  I  do  not  wish  to  throw- 
censure  on  such  very  good  fellow^s  as  our  English  farmers  generally  are,  for  I  feel  that 
it  is  simply  that  they  rarely  understand  at  first,  that  the  intrusion  they  object  to, 
is  with  a  view  to  military  instruction  and  not  for  mere  lark  or  display,  and  it  may 
be  fairly  argued  that  their  objections  may  very  generally  be  overcome  by  a  little  tact 
and  civility  on  the  part  of  the  trespassers,  but  such  is  not  always  the  case,  and  this 
calls  to  my  recollection  a  somewhat  amusingly  overcome  ditficulty  of  this  nature, 
Avhich  occurred  to  ]ne  little  more  than  a  year  ago,  when  I  was  conducting  a 
manoeuvre  with  one  wing  of  my  then  regiment  against  the  other,  which  A^-as 
occupying  a  considerable  extent  of  country,  and  had  secured  the  fords  and  bridges 
of  about  six  miles  of  the  Mersey.  The  farmers  in  general  had  shown  a  rather  lively 
interest  in  wdiat  was  going  on,  but  on  one  farm  bordering  on  the  river,  the  proprietor 
being  absent,  was  represented  by  his  wife,  and  I  must  say  that  I  w^as  somewhat 
astonished  at  the  strong  language  which  flowed  from  a  young  and  rather  pretty 
woman,  furious  at  the  result  of  the  firing  of  some  dismounted  skirmishers  ;  however, 
I  left  a  plausible  good-looking  Captain  with  her,  requesting  him  to  remain,  and  do  the 
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civil,  a  duty  to  whicli  he  evidently  had  no  objection,  and  I  need  liardly  add  tliat  1 
heard  no  more  of  him  for  some  hours,  and  when  I  did  next  see  liim  lie  informed  me 
that  not  only  had  he  overcome  all  the  scruples  of  tliis  obdurate  wife,  but  that  slie  had 
desired  him  to  say  that  she  would  be  glad  to  see  the  soldiers  on  the  farm  as  often  as 
possible !  But  to  be  serious,  there  really  are  very  great  difficulties  in  carrying  out 
these  small  manoeuvres  for  the  reasons  I  have  mentioned,  and  I  feel  certain  that  our 
able  lecturer  will  agree  with  me,  in  the  opinion,  that  an  absolute  necessity  exists  for 
giving  some  protection  to  Officers  and  soldiers,  who  occasionally  leave  the  high  road 
for  either  manoeuvre  or  recognizance,  as  well  as  funds  to  meet  costs. 

General  Catanagh,  E.E  :  Mr.  Chairman,  I  would  simply  make  one  remark  with 
regard  to  Major  Brackenbury's  able  paper.  He  has  alluded  to  lines  of  infantry 
moving  under  artillery  fire,  by  which  they  would  have  been  completely  shatt  ered  had 
they  advanced  in  that  formation.  I  think  he  has  omitted  to  take  into  consideration 
as  regards  the  Officers  commanding  those  brigades  or  regiments,  a  very  great 
difficulty  that  exists  in  peace  manoeuvres,  it  is  the  difficulty  of  knowing  whether 
artillery  is  plajdng  upon  you.  On  the  last  day  of  the  manoeuvres  I  ascertained  the 
range  at  wdiich  one  battery  was  firing  :  it  was  2,000  yards,  the  object,  a  small  body 
of  cavalry.  Supposing  I  had  been  in  command  of  that  body  of  cavalry,  I  shoidd 
have  been  perfectly  unaware  that  artillery  w^as  firing  upon  me.  Of  course  we  know  in 
actual  warfare  a  Commanding  Officer  would  very  soon  discover  whether  he  was 
nnder  the  range  of  artillery,  and  would  at  once  take  vantage  ground  to  cover  his 
men  ;  but  in  peace  manoeuAQ'es  it  is  quite  possible  that  regiments  of  infantry  may  be 
marched  steadily  on  to  the  front  to  meet  other  corps  of  infantry,  and  be  at  the  same 
time  entirely  ignorant  that  they  are  thoroughly  enfiladed  by  distant  batteries  of 
artillery.    This  is  one  very  great  difficulty  we  have  to  contend  with. 

Major  Webber,  E.E.  :  The  position  of  the  umpires  appears  to  have  been  one  of  the 
most  difficult  which  could  have  been  occupied  during  the  late  manoeuvres,  and  I 
venture  at  this  meeting  to  make  a  suggestion,  which,  perhaps,  our  lecturer  will 
endorse — it  is  this  :  that  instead  of  our  umpires  occupying  certain  areas  of  ground, 
they  shall  in  future,  invariably  accompany  different  detachments  or  bodies  of 
troops,  whether  divisions,  brigades,  or  detached  portions  of  brigades.  Because  I 
think  one  feeling  wdiich  existed  through  the  armies,  both  Northern  and  Southern, 
was,  that  after  these  manoeuvres  were  over,  they  heard  and  knew^  very  little  of  the 
opinion  of  those  umpires,  whom  they  saw  going  over  the  field,  and  from  whom, 
from  time  to  time,  they  heard  decisions  which  they  did  not  always  understand. 
I  think.  Sir,  that  as  the  manoeuvres  are  intended  as  a  means  of  instruction,  not  only 
to  the  senior  Officers  of  the  Army,  but  also  to  the  juniors,  and  even  to  the  rank  and 
file,  the  absence  of  some  definite  opinion,  as  to  the  mistakes  and  the  successes  of  each 
day,  was  also  an  absence  of  a  means  of  instruction.  Now,  if  the  umpires  had  on  each 
evening,  after  they  had  heard  the  remarks  which  His  Boyal  Highness  made  to  them 
in  that  charmed  circle  into  which  they  alone  approached — if  tliey  had,  during  those 
evenings,  wTitten  down  a  short  summary  of  w4iat  they  had  seen  and  heard,  then  .1 
do  not  doubt  that  there  were  many  Officers  in  the  head-quarters'  staff  of  the  Army, 
who  would  have  been  willing  to  have  remained  up  all  night  even,  and  to  have  again 
summarised  those  remarks,  and  prej^ared  for  print,  a  short  epitome  of  each  day's 
operations,  with  a  few  real  and  true  statements  of  success  and  failures,  endorsed  by 
His  Royal  Highness,  which  might  have  been  issued  from  day  to  day  to  the  troops, 
so  that  each  one  might  have  had  some  idea  of  Avliat  he  had  done  ^\e\l  and  where  he 
had  failed. 

Mr.  Crookshank,  Assistant-Controller :  I  w^ould  just  ask  one  question  wdth  re- 
ference to  wdiat  Major  Webber  has  said,  and  that  is,  whether  umpires  can  totally 
dissociate  themselves  from  the  sides  to  which  they  are  attached,  and  Avhether  there 
would  not  be  a  difficulty  in  carrying  out  w^hat  he  has  suggested?  I  have  seen 
umpires  so  completely  bound  up  with  wdiat  is  going  on  on  their  oivn  side,  that  they 
drew  attention  to  bodies  of  troops  coming  against  them.  I  merely  adduce  this  in 
support  of  what  Major  Webber  has  said  as  to  the  difficiikies  umpires  meet  with. 

Major  Brackenbury  :  I  have  very  little  to  say  concerning  what  has  fallen  from 
the  different  Officers  who  have  joined  in  the  discussion.  I  am  grateful  to  Greneral 
Shute  for  supporting  so  vv^armly  wdiat  I  have  very  much  at  heart,  and  believe  to  be 
a  most  necessary  addition  to  the  training  of  the  English  Officer  and  soldier  :  that  is 
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to  say : — small  manoeuvres  as  preparation  for  the  larger  Autumn  Manoeuvres. 
I  had  already  drawn  attention  to  the  point  touched  upon  by  General  Cavanagh — 
the  difficulty  of  infantry  knowing  when  artillery  are  firing  at  them.    There  have 
been  different  means  suggested  for  obviating  that  difficulty,  and  the  suggestions 
have,  I  believe,  been  sent  forward  to  the  authorities,  but  as  yet  all  proposals  have 
been  rejected.    I  do  not  myself  quite  see  how  mistakes  are  to  be  avoided.  The 
problem  is  not  easy  of  solution,  and  there  is  no  doubt,  that  from  the  want  of  some 
means  of  informing  troops  upon  whom  artillery  are  firing — now  that  artillery  acts 
at  such  long  ranges — it  frequently  happens  that  guns  fire  without  detection,  at  their 
own  troops.    There  was  one  case,  I  am  told,  in  which  an  umpire  was  sent  for  in  hot 
haste  to  put  a  body  of  troops  out  of  action.    The  gentleman  who  sent  for  the 
umpire  suddenly  discovered  that  the  sufferers  were  soldiers  of  the  same  Army,  and, 
when  the  umpire  came,  the  conversation  was  turned.    I  do  not  know  whether 
umpires  are  made  of  the  same  stuff  as  other  human  beings,  but  certainly  having 
been  myself  attached  to  the  umpire  staff  during  the  manoeuvres  of  1871  and  1872, 
I  should  say  that  a^h  umpire  working  as  hard  as  they  have  had  to  do  all  day,  would 
think  it  a  little  severe  to  be  obliged  to  sit  up  all  night  writing  a  criticism ;  I  entirely 
agree  with  Major  Webber  as  to  the  great  benefit  which  would  result,  if  we  could 
but  have  some  authoritative  decision  given  to  us  on  the  results  of  the  day's  work, 
not  so  much  by  the  limpires  day  after  day,  but  by  higher  authority.    Do  not  we  all 
long  to  have  a  fair  criticism  from  the  highest  authority  on  military  questions? 
Surely  nothing  would  be  more  conducive  to  general  satisfaction  with  the  manoeuvres, 
or  tend  more  to  the  contentment  of  Officers,  than  to  have  those  questions  settled, 
over  which  men's  minds  brood  so  much  now.    To  Mr.  de  Fonblanque  I  liave  only  to 
say  that  I  liad  already  spoken  of  the  undoubted  "  energy  and  ability," — I  believe 
^  those  were  the  words — of  the  Control  Officers.    The  present  arrangements  are,  by 
general  consent,  held  to  be  quite  imsuited  to  the  supply  of  an  Army  in  the  field, 
,  however  admirably  suited  they  may  be  to  the  supply  of  an  Army  in  garrison.  With 
regard  to  any  criticisms  which  may  have  been  made  upon  the  Control  Department, 
or  rather  upon  the  want  of  harmony  of  action  between  the  Staff  and  Control 
Department,  it  is  quite  certain  that,  wherever  the  fault  may  lie,  they  did  not  succeed 
in  hitting  it  off'  togetlier  very  well.    There  were  occasions  (I  do  not  say  whose  fault 
it  was,  but  somehow  or  other  it  so  happened)  when  there  was  a  serious  amoimt  of 
friction.    There  were  also  occasions  when  the  Control  Department  purchased  on  the 
spot,  because  of  the  failure  of  their  arrangements  with  contractors.    For  instance, 
once  when  hay  was  to  have  been  delivered  at  a  certain  place,  it  was  not  delivered, 
for  reasons  best  knowii  to  the  contractor — and  other  hay  had  to  be  purchased  on  the 
spot.    There  were  probably  other  cases  of  tlie  same  kind.    No  doubt  the  "  energy 
and  ability  "  of  the  Control  Officers  carried  them  through  such  difficulties,  and  I 
hope  the  same  energy,  the  same  ability,  nnd  the  same  good  feehng  which  exists  both 
in  the  Staff  and  the  Control,  will  bring  about  an  understanding  between  them,  so 
that  the  country  may  be  satisfied,  that  they  will  manage  to  work  together  somehow 
or  another  in  war.    In  anything  I  may  have  said  about  the  Control  Department,  I 
have  not  spoken  without  study.  My  best  master  has  been  Mr.  de  Fonblanque  himself, 
and  my  text  book,  his  valuable  paper  read  in  this  theatre  last  year. 

The  Chairman  :  Ladies  and  G-entlemen.  It  remains  for  me  to  ask  you  to  pass  a 
vote  of  thanks  to  Major  Brackenbmy  for  the  exceedinuly  interesting  lecture  which 
he  has  given  us.  In  doing  so,  you  will  perhaps,  excuse  me  if  I  make  a  few  observa- 
tions upon  what  has  passed  this  evening.  First  of  all,  I  think  Major  Brackenbury 
made  a  very  valuable  suggestion  when  he  threw  out  the  idea  that  the  manoeuvres 
might  be  conducted  in  a  more  satisfactory  and  instructive  manner,  by  giving  two 
corps,  opposed  to  each  other,  particular  lines  of  communication  and  allowing  them 
to  work  very  freely,  consistently  with  maintaining  those  lines  of  communication 
with  their  supports  or  reserves,  whether  real  or  supposed,  behind  them.  I  think 
that  the  result  of  such  liberty  of  action  woidd  be  a  more  decisive  test  of  the  Control 
Department,  the  effective  working  of  which  is  one  of  the  moot  questions  of  the 
present  day,  and  has  such  an  important  bearing  on  the  organisation  and  administra- 
tion of  the  Army.  It  appears  to  me  that  it  is  unfair  upon  the  Control,  to  expect 
them  to  carry,  for  peace  manoeuvres,  the  large  amount  of  stores  which  are  required 
to  ]")revent  injury  and  imnecessary  suffering  on  the  part  of  the  troops  engaged,  and 
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wliich  would  never  be  attempted  to  be  carried  in  war.  For  instance,  tents  are  things 
now  wliich  in  war  it  is  quite  out  of  tlie  question  to  think  of  carrying  with  an  army ; 
they  are  very  bulky,  and  heavy,  and  absorb  a  great  deal  of  transx^ort.  Then  again 
with  regard  to  hay  and  forage,  I  think  in  most  countries  cavalry  would  liave  to  keep 
themselves  to  a  very  large  extent,  that  bulky  and  weighty  articles  of  that  nature 
cannot  possibly  be  carried  for  the  supply  of  large  bodies  of  cavalry.  But  I  can  see 
no  reason  whatever,  wliy  a  system  of  requisition  may  not  be  adopted  to  a  certain 
extent,  even  in  peace  manoeuvres,  by  the  Control  having  within  the  theatre  of  the 
proposed  operations,  depots  of  hay  and  forage,  not  necessarily  purchased,  but  con- 
tracts for  their  purchase  made,  upon  which,  if  necessary,  the  troops  may  make 
requisitions  in  the  same  manner  as  they  would  if  they  were  working  in  a  hostile 
country.  I  think  that  by  a  few  arrangements  of  that  sort,  we  might  reduce  the 
transport  required  for  the  Control,  and  the  various  duties,  not  only  of  transport  but 
of  baking  bread,  and  many  others,  might  be  reduced  more  approximately  to  that 
practical  shape  they  would  assume  in  war.  Major  Brackenbury's  recommendation, 
respecting  which  Greneral  Shute  has  spoken,  that  small  manoeuvres  should  be 
practised  in  the  interval  between  the  A.utiann  Manoeuvres,  is  one  of  the  greatest 
importance  to  the  welfare  of  the  Army.  But  the  difficulties  to  which  General 
Shute  has  alluded  are  undoubtedly  very  serious  :  I  myself  constantly  see  troops  on 
the  line  of  march  witli  small  advanced  guards  in  front  of  them,  that  cannot  send 
out  a  feeler  on  either  side.  They  make  long  marches  tlu'ough  narrow  roads  with 
liedges  on  either  side  and  woods  close  to  them ;  they  cannot  send  out  a  man  to  look 
about  them  and  protect  their  flanks.  Those  marches  so  conducted,  in  my  humble 
opinion,  positively  do  harm,  because  they  teach  soldiers  what  is  totally  inconsistent 
with  warfare.  If  they  are  mere  exercises  to  keep  the  men  and  horses  in  a  good 
state  of  health  let  them  be  considered  so,  but  they  should  not  assume  the  mock 
appearance  of  an  operation  of  war.  Well  then,  gentlemen,  with  regard  to  these 
small  manoeuvres,  I  would  venture  to  recommend  that  they  should  be  carried  a  step 
further  than  has  been  recommended  by  my  friend  Major  Brackenbury;  I  think  the 
Staff  vrant  small  manoeuvres  just  as  much  as  the  troops.  Some  years  ago,  I  had  an 
opportunity  in  a  foreign  country,  of  seeing  the  work  of  a  number  of  Staff  Officers 
of  all  arms,  who  were  sent  out  under  a  superior  Officer  selected  for  the  especial 
purpose.  They  were  accompanied  by  a  few  orderlies  and  went  through  a  series  of 
sham  manoeuvres  on  the  ground  which  had  a  practical  object,  that  object  being  no 
less  than  to  determine  the  course  that  should  be  taken  in  case  that  country  should 
be  attacked  upon  a  particular  frontier.  They  manoeuvred  over  that  country,  the 
Officers  representing  the  Staff  Officers  of  brigades,  divisions,  and  corps.  They 
examined  the  whole  district,  working  upon  a  sound  military  basis,  as  devised  by  the 
superior  Officer  in  command.  The  operations  took  some  three  weeks  or  a  month,  at 
the  end  of  which  the  Officers  all  met,  the  country  being  fresh  in  their  minds, 
having  sketched  amongst  them  the  greater  part  of  the  best  military  positions  ;  and 
discussed  the  defence  of  the  adjoining  frontier  ;  the  result  was  an  admirable  plan 
for  its  defc^nce,  drawn  up  and  placed  in  the  archives  of  the  Ministry  of  War,  in 
which  the  most  important  strategical  and  tactical  positions  were  pointed  out ;  the 
Officers  wlio  surveyed  those  positions  afterwards  drew  up  a  memoir  on  their 
defence,  accompanied  by  detailed  plans,  wliich  were  all  placed  in  the  archives  of  the 
Ministry  of  War,  and  in  case  of  war  could  be  handed  to  any  railway  contractor  or 
person  accustomed  to  organise  labour ;  these  works  could  thus  be  constructed 
independently  of  the  Army,  by  the  population  of  the  country,  and  would  add 
enormously  to  the  defence  of  that  frontier.  Manoeuvres  of  this  character,  which  I 
had  the  honour  some  years  ago  to  submit  to  the  authorities  as  most  desirable,  are  in 
fact,  a  sort  of  Jcriegsspiel  in  the  field.  We  have  all  taken  great  interest  in  the  kriegs- 
splel,  it  occupies  a  great  deal  of  our  attention,  and  if  supplemented  by  manoeuvres 
such  as  I  venture  to  propose,  in  addition  to  those  suggested  by  Major  Brackenbury, 
would,  I  think,  be  attended  with  the  greatest  possible  advantage  to  the  Army  ;  the 
Staff*  would  learn  to  work  together,  to  know  eacli  other  well,  to  know  the  face  of  the 
country  and  its  resources,  the  railroads,  and  the  best  means  for  utilizing  and  destroy- 
ing them,  as  also  other  communications,  and  would  in  fact,  become  thoroughly  aware 
of  the  intricacies  of  our  own  country,  and  would  then  be  in  a  position  to  give  the 
soundest  possible  advice  as  to  the  measures  which  should  be  taken  for  its  defence. 


96 


THE  AUTUMN  MANOEUVEES  OF  1872. 


I  perfectly  agree  with  Major  Brackenbury,  that  any  defence  to  be  sound  should  not 
be  passive  but  active,  but  tlie  practice  we  should  thus  obtain  in  our  own  country  of 
considering  these  questions,  is  precisely  that  which  we  should  require  in  a  foreign 
country.  I  tliink  if  the  Staff  were  thus  educated,  there  would  be  more  certainty  in 
the  selection  of  Officers  for  Staff  employment  in  war,  and  that  they  would  very 
rapidly  bring  about  a  very  diiSerent  state  of  things  throughout  the  whole  Army. 
They  would  not  hesitate  in  that  case  to  make  their  observations  freely  and  fully,  and 
submit  them  to  discussion,  and  thus  get  over  that  difficulty  which  has  been  suggested 
by  Major  Webber,  of  the  observations  made  at  the  Autumn  Manoeuvres,  not  being 
known  to  Officers  of  the  Army  generally.  I  ask  you  to  give  your  best  thanks  to 
Major  Brackenbury  for  his  most  interesting  lecture. 


^kiting  StetiiT0. 


Monday,  February  3rcl,  1873. 
Admiral  GEORGE  ELLIOT,  in  the  Chair. 
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By  W.  STiRLmo  Lacois^,  Esq. 

In  consequence  of  the  accident  involving  loss  of  life  which  happened 
to  the  boats  of  Her  Majesty's  ship  "Ariadne,"  in  1872,  the  subject 
was  taken  up  in  the  House  of  Commons,  and  after  debate,  and  strong 
expression  of  opinion  by  various  Members,  on  the  motion  of  Mr.  Bou- 
verie,  the  question  was  referred  to  the  Lords  Commissioners  of  the 
Admiralty,  who  "decided  to  appoint  a  Committee  to  inquire  into  the 
"  question  of  the  supply  of  life-boats  to  the  I^avy,  the  best  lowering 
"  apparatus  adapted  to  the  special  services  which  men-of-war  have  to 
"  perform,  and  generally  into  the  best  means  of  saving  life  at  sea, 
"  always  bearing  in  mind  the  special  character  of  Her  Majesty's  ships." 
The  scope  of  the  enquiry  being  thus  limited  (although  two  out 
of  seven  members  of  the  Committee  were  appointed  from  the 
Merchant  Service),  the  Committee  reported  upon  the  three  plans 
which  have  been  in  use,  or  tried  in  Her  Majesty's  Navy — namely, 
ClifFoid's,  Kynaston's,  and  the  ordinary  service  plan.  With  regard 
to  Clifford's,  the  report  says,  "  Many  failures,  due  to  the  appa- 
"  ratus,  have  occurred  in  lowering  boats  so  fitted,  and  the  Com- 
"  mittee  are  therefore  unable  to  recommend  its  adoption  in  Her  Ma- 
"  jesty's  Navy."  With  regard  to  Kynaston's,  the  report  says,  "  Though 
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^'  there  are  some  instances  recorded  in  wliicli  they  have  not  acted  satis- 
"  factorily,  still  they  so  nearly  meet  the  conditions  required,  that  the 
"  Committee  feel  justified  in  recommending  their  further  supply  to  Her 
Majesty's  ships.    At  the  same  time  they  are  unable  to  recommend 
their  use  being  made  compulsory  on  Officers  who  are  unwilling  to 
"  adopt  them."    And  as  to  the  ordinary  service  plan,  the  report  says, 
The  evidence  does  not  record  the  loss  of  a  single  life  to  Her  Majesti/s 
Service  aftrihutahle  to  tJds  fitting,^  although  the  witnesses  examined 
must  have  referred  to  an  experience  of  many  hundred  instances  of 
"  its  use  at  sea.    It  possesses  the  advantage  of  simplicity,  and  enjoys 
the  entire  confidence  of  many  experienced  Officers,  whose  judgment 
is  supported  by  the  large  success  which  has  attended  its  use — a  fact 
"  confirmed  by  the  evidence  ;  the  Committee  are  therefore  of  opinion 
"  that  this  is  the  most  satisfactory  mode  extant  of  lowering  boats  at 
"  sea."    And  further,  "  The  Committee  cannot  recommend  any  of  the 
"  inventions  for  lowering  boats  at  sea  by  mechanical  means,  which  have 
"  been  brought  before  them." 

Having  twice  lectured  at  this  Institu.tion  on  this  question,  and 
having  for  the  last  twenty  years  endeavoured  to  direct  public  attention 
to  the  subject,  I  appeared,  and  gave  evidence  before  this  Committee. 
But  a  gallant  Admiral  writes  to  me,  "  Your  evidence  is  so  given  in 
the  Blue  Book,  that  it  is  impossible  to  make  out  what  you  mean." 
And  it  is  so.  I  saw  (I  think  I  may  say  so)  that  there  was  but  little 
disposition  to  accept  the  information  which  I  was  desirous  of  putting 
before  the  Committee,  and  the  drawings  which  I  was  requested  to  send 
in,  were  not  published  with  the  others,  but  were  handed  over  to  the 
Admiralty,  when  the  Committee  broke  up.  The  Admiralty  have  since 
deposited  them  in  this  Institution  at  my  request. 

I  was  desirous  of  recording  information  that  might  be  useful  to  the 
public  generally,  but  I  was  told  "  that  the  Committee  wished  to  con- 
"  fine  themselves  to  the  l^avy."  But  I  could  have  given  information 
that  might  be  useful  to  the  l^avy,  had  I  been  so  permitted.  The  report 
of  the  Committee  says,  that  "the  last  accident  appears  to  have  been 
"in  1835,  to  Her  Majesty's  ship  'Melville,'  off  the  Cape  of  Good 
"  Hope,  in  bad  weather,  when  both  cutters  luere  loivered  successfully 
"  by  common  tackles  for  the  rescue  of  an  Officer  and  man  overboard." 
But  the  following  stands  recorded  in  the  Journal  of  this  Institution  : — 
Before  the  delivery  of  my  lecture  here  on  June  9th,  1858,  1  wrote  to 
General  Willes  for  the  particulars  of  this  melancholy  case,  he  having  been 
on  board  at  the  time,  and  he  enclosed  to  me  the  following  letter  from 
Captain  A.  S.  Hammond,  R.N". : — "  On  the  occasion  of  Sir  John  Gore's 
"  son  being  drowned  oflP  the  Cape  of  Good  Hope  on  the  oGth  of  April, 
"  1835,  the  '  Melville,'  74  guns,  on  board  of  which  ship  the  Admiral's 
"  flag  was  flying,  was  lying  to,  under  a  maintop-sail.  The  courses 
"  were  being  hauled  up,  and  topsails  lowered  on  the  cap,  with  yards 
^*  braced  in  and  secured.  A  man  ha  vino;  fallen  overboard  from  the 
weather  foreyard-arm.  Lieutenant  John  Gore,  the  flag  lieutenant, 
'^jamped  overboard  to  save  him  from  the  weather- quarter  boat ;  and 
^'  soon  afterwards  the  lee-quarter  boat  was  cleared  away  and  lowered, 

Tlie  italics  arc  mine. — W,  S.  L, 


LOWERING  BOATS  AT  SEA.. 


99 


"  with  Lieutenant  Fitzgerald  and  ton  men  in  lier,  at  which  operation  I 
"  attended.  Bat  in  spite  of  every  attention,  from  the  heavy  lurching 
"  of  the  ship,  and  her  rolling  to  windward,  a  considerable  quantity  of 

water  was  shipped  by  her ;  and  I  am  also  of  opinion  that  the  boat  Wtjs 
"  shaken  by  the  blows  which  she  received  in  striking  against  the  ship's 
"  side  in  the  act  of  lowering.    In  consequence  of  this  impression,  I 

spoke  to  the  Captain  (the  present  Rear- Admiral  Sir  Henry  Hart, 
"  K.C.B.),  and  asked  him  if  I  might  be  allowed  to  take  the  weather 
"  quarter  cutter,  in  case  of  any  disaster  having  happened  to  the  other 
"  boat,  to  which  request  he  gave  his  consent,  and  I  jumped  into  her, 
"  quickly  followed  by  numerous  volunteers,  and  a  young  middy  of  the 

name  of  Heath." 

Gentlemen,  I  must  here  be  allowed  to  pause.  I  also  was  a  midship- 
man in  those  days,  and  I  dined  on  board  the  "Melville"  at  Saugor, 
and  sat  at  the  same  table  with  Lieutenant  Gore,  and  probably  saw 
many  of  the  unfortunate  men  who  were  drowned ;  the  other  middy  was 
the  present  gallant  Admiral  Sir  Leopold  Heath,  the  Senior  I^aval  Officer 
of  the  Abyssinian  Expedition. 

The  letter  goes  on  to  say — 

"  Any  amelioration  of  the  establislied  plan  of  lowering  boats  would, 
"  in  this  instance,  have  been  of  infinite  service :  for  I  have  never 
"  witnessed  a  worse  occasion  for  lowering  a  boat  during  my  experience 
"  at  sea.  From  the  weight  of  the  men  in  her,  and  the  constant  lurching 
"  of  the  ship,  we  were  nearly  throvvai  out  of  the  boat  frequently,  and  I 
"  thought  she  would  have  been  stove  in  from  striking  against  the 
"  muzzles  of  the  main  deck  guns  ;  and  before  we  could  get  the  tackles 
"  unhooked,  the  indraught  took  us  under  the  counter,  and  we  had  the 
"  nearest  escape  possible  from  being  swamped  by  it.  Fortunately  we 
"  managed  to  get  clear  of  the  ship  without  mishap,  and  proceeded  on 
"  our  searcli,  which  proved,  alas  !  a  most  fruitless  one,  as  all  hands  were 
"  lost  except  ourselves.  Don't  you  recollect,"  continues  the  writer, 
"  when  a  man  fell  overboard  from  us,  just  after  leaving  the  Sanrl- 
"  Heads,  and  a  quarter  boat  was  lowered  with,  1  think,  Crawfurd  in 
"  her,  and  the  boat's  crew,  and  something  happened  to  the  boat's  tackle- 
"  falls  in  lowering,  and  the  whole  of  the  men  were  thrown  into  the 
"  water,  and  they  also  went  astern,  together  with  the  swamped  boat, 
"  oars,  bottom  boards,  &c.,  floating  about.  Fortunately  no  lives  were 
"  lost,  but  there  might  have  been." 

I  quote  again  from  the  Journal  of  this  Institution : — 

"  On  Saturday,  the  20th  of  JSTovember,  1804,  the  English  fleet,  under 
"  the  command  of  Admiral  the  Honourable  W.  Cornwallis,  lay  at 

anchor  in  Torbay;  as  it  was  late  in  the  year,  and  the  night  dark  and 
"  stormy,  orders  were  given  for  the  fleet  to  put  to  sea.  Unfortunately 

in  fishing  the  anchor  of  the  'Venerable,'  74  guns,  the  fish  hook 
"  gave  way,  and  a  man  was  precipitated  into  the  sea.  The  alarm  was 
"  immediately  given,  and  one  of  the  cutters  was  ordered  to  be  lowered. 
"  Numbers  of  the  crew  rushed  aft  to  carry  the  orders  into  eflect ;  but 
"  in  the  confusion  one  of  the  falls  was  suddenly  let  go,  the  boat  fell  by 
"  the  run,  filled,  and  a  midshipman  and  two  of  the  men  were  drowned. 
"In  a  few  minutes  another  boat  was  lowered,  which  fortunately  sue- 
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"  ceeded  in  picking  up  the  man  who  first  fell  overboard.  Owing  to 
"  this  delay,  the  '  Venerable '  fell  off  considerably  towards  Brixham, 
"  and  getting  stern  way,  was  nnable  to  weather  the  Berry  Head. 
"  Every  effort  was  made  to  stay  her,  bnt  the  ship  refused ;  and  not 
"  having  room  to  wear,  she  drove  on  shore  at  the  north  part  of  the  bay, 
"on  a  spot  called  Roundem  Head,  near  Paignton.  In  sixteen  hours 
"  from  the  time  she  first  struck,  the  whole  vessel  had  disappeared 
"  under  the  action  of  the  raging  surf,  lashed  into  fury  by  the  violence 
"  of  the  gale.     The  crew  consisted  of  590,  of  whom  a  few  were 

drowned." 

Again, — 

"The  'Avenger,'  a  steam  frigate,  Captain  Charles  Kapier,  with  an 
"  armament  of  six  heavy  guns  and  a  crew  of  250  men,  sailed  from 
"  Gibraltar  on  the  17th  of  December,  1847.  At  9  p.m.  on  the  20th  of 
"  December,  while  running  with  square  yards  at  the  rate  of  eight  or 
"  nine  knots,  she  struck  upon  the  Sorelli.  The  officers  in  the  gun-room 
"  were  upon  the  point  of  retiring  to  their  berths  when  they  were  startled 
"  by  a  sudden  jerk  ;  the  ship  gave  a  heavy  lurch,  as  if  filling,  and  her 
"  whole  frame  appeared  shaken,  and  every  beam  loosened.  The 
"  Captain  then  gave  the  order  '  out  boats ;'  these  were  his  last  words, 
"  for  he  was  immediately  afterwards  washed  overboard  and  drowned. 
"  Whilst  they  were  in  the  act  of  lowering  the  cutter,  an  accident 
"  occurred  which  was  nearly  proving  fatal  to  all  their  hopes  of  preser- 
"  vation ;  in  lowering  the  boat,  the  foremost  fall  got  jammed,  and  the 
"  after  one  going  freely,  the  boat  had  her  stern  in  the  Avater  and  her 
"  bows  in  the  air.  At  this  moment  Dr.  Steel  threw  in  his  cloak, 
"  which  fortunately  got  into  the  sheave-hole  of  the  after  fall  and  stopped 
"  it.  Just  as  the  boat  touched  the  water,  and  before  the  tackles  were 
"  unhooked,  the  ship  again  struck  heavily,  and  began  swinging  broad- 
"  side  to  the  sea,  falling  over  to  starboard  at  the  same  time,  which, 
"  from  the  cutter  being  the  port  one,  made  her  crash  with  great  violence 
"  against  the  ship's  side.  However,  by  dint  of  great  exertion,  the  boat 
"  was  got  clear  from  the  tackles,  and  pulled  clear  from  the  ship.  Of  a 
"  crew  of  250,  246  were  drowned." 

The  report  of  the  Committee  states  "  the  evidence  is  remarkable  for 
"  establishing  the  fact  that  comparatively  few  accidents  involving  loss 
"  of  life  have  occurred  in  Her  Majesty's  Kavy  to  boats  lowered  at  sea." 
How  far  this  report  may  be  satisfactory  to  the  House  of  Commons,  by 
whom  the  inquiry  was  instigated,  remains  to  be  seen.  I  can  only 
regret  that  two  of  the  Members  of  the  Committee  were  unavoidably 
absent  the  clay  I  gave  my  evidence,  namely,  the  Duke  of  Edinburgh 
and  Sir  James  Anderson.  Of  His  Royal  Highness  it  would  be  pre- 
sumption in  me  to  speak  ;  but  the  man  Avho  conducted  the  brilliant 
enterprise  of  pifjking  up  the  Atlantic  cable,  an  exploit  worthy  of  the 
genius  of  a  great  maritime  country,  is  not  the  man  to  shelve  any 
question  that  might  be  useful  to  the  profession  of  which  he  is  so  distin- 
guished a  member. 

Before  passing  on,  I  must  be  permitted  to  give  opinions  and  facts 
other  than  those  appertaining  to  the  l^avy,  with  regard  to  a  system, 
an  amelioration  of  which  the  House  of  Commons  has  expressed  itself  so 
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desirous  of  obtaining.  The  following  is  recorded  by  the  Religious  Tract 
Society,  after  the  loss  of  the  "  Kent  "  by  fire  in  the  Bay  of  Biscay  : — 

"Although  Captain  Cobb  had  used  every  precaution  to  diminish 

the  danger  of  the  boat's  descent  by  stationing  a  man  with  an  axe  to 
"  cut  away  the  tackle  from  either  extremity,  should  the  slightest  diffi- 
"  culty  occur  in  unhooking  it ;  yet  the  peril  attending  the  whole 

operation,  which  can  only  be  estimated  by  nautical  men,  had  very 
"  nearly  proved  fatal  to  its  numerous  inmates.  After  one  or  two 
"  unsuccessful  attempts  to  place  the  little  frail  bark  fairly  upon  the 

surface  of  the  water,  the  command  was  given  to  unhook.  The  tackle 
"  at  the  stern  was,  in  consequence,  immediately  cleared ;  but  the  ropes 
"  at  the  bow  having  got  foul,  the  sailor  there  found  it  impossible  to 
"  obey  the  order.  In  vain  was  the  axe  applied  to  the  entangled  tackle, 
' "  the  moment  was  inconceivably  critical,  as  the  boat,  which  necessarily 
"  followed  the  motion  of  the  ship,  was  gradually  rising  out  of  the 
"  water,  and  must  in  auother  instant  have  been  hanging  perpendicularly 
"  by  the  bow,  and  its  helpless  passengers  launched  into  the  deep,  had 
"  not  a  most  providential  wave  suddenly  struck  and  lifted  up  the  stern, 
"  so  as  to  enable  the  seaman  to  release  the  tackle." 

In  the  case  of  the  Royal  Mail  steamship  "Amazon,"  one  of  the  sur- 
vivors states : — 

"  The  mail  boat,  when  lowered,  was  immediately  swamped  with  about 
"  twenty- five  people  in  her,  all  of  whom  were  lost.  The  pinnace,  Avhen' 
"  lowered,  sheered  across  the  sea  before  the  people  in  her  could  unhook 
"  the  fore  tackle  ;  they  were  thereby  washed  out,  and  the  boat  remained 
"  hanging  by  the  bow.  While  clearing  away  the  second  cutter,  a  sea 
"  struck  her  and  raised  her  off  the  cranes,  and* unhooked  the  bow 
"  tackle.  The  fore  end  immediately  fell  down,  and  the  people  in  her 
"  (with  the  exception  of  two,  who  hung  doubledover  the  thwarts),  were 
"  precipitated  into  the  sea." 

Lieutenant 'Grylls,  R.N.,  stated  :— ~ 

"  The  first  boat  attempted  to  be  lowered  was  on  the  jDort  quarter. 
"  Lieutenant  Grylls  was  himself  lowering  the  after-fall,  when  Captain 
"  Symons  seized  him  by  the  arm,  and  besought  him  to  desist,  as  he  said 
"  everybody  would  be  drowned.    Lieutenant  Grylls  then  called  out  to 

the  person  by  the  foremost  fall,  imploring  him  not  to  lower,  as  the  ship 
"  was  going  so  fast.    The  person  at  the  fgremost  faJl,  by  constant  and 

urgent  request  of  the  people  in  the  boat,  let  the  fall  go,  by  which 

means  the  boat  turned  over,  and,  as  nearly  as  could  be  seen,  everyone 

was  washed  out  of  her.  Seeing  this  at  the  moment.  Lieutenant 
"  Grylls  attempted  to  let  go  the  after-fall,  so  as  to  save  them;  but  the 
"  fall  being  jambed,  and  having  fouled,  and  the  boat  thus  not  being 

clear,  her  stern  hung  in  the  air  for  the  moment,  until  cut  adrift  by 
"  some  one,  when  she  turned  over,  and,  seeing  the  people  washed 
^'  away.  Lieutenant  Grylls  turned  aside  from  the  appalling  sight  in 

horror." 

Mr.  ISTeilson  states  : — 

"  In  the  meantime,  the  aftermost  boat  on  the  port  side  (I  think  the 
"  mail  boat)  was  lowered  down,  with  probably  twenty-five  people  in 
her ;  but  the  moment  she  touched  the  water  she  swamped,  and  all 
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hands  tliat  were  in  her  drifted  astern,  all  clinging  together  with 
"  dreadful  shrieks.  The  next  boat  forward  (the  pinnace)  was  also 
"  lowered  full,  but  by  some  accident  the  after  tackle  alone  got  unhooked, 

and  she  was  dragged  forward  by  the  foretackle  with  such  rapidity 
"  that  the  sea  swept  round  her  sides,  and  washed  every  soul  out  of  her. 
"  At  this  time  the  second  cutter  had  reached  the  water,  when  a  sea 
"  struck  the  bow,  and  as  the  ship  rose  from  the  swell  of  the  waves,  she 
"  lifted  the  boat  perpendicularly  by  the  stern  tackle,  and  discharged 
"  all  the  unfortunate  inmates  but  two,  who  hung  shrieking  across  the 
"  thwarts." 

William  Angus  says  : — 

"  In  attempting  to  lower  another  boat  on  the  starboard  side  (the  first 
cutter),  the  stern  fall  was  let  go  too  quickly,  and  on  dipping  into  the 
water,  the  boat  was  drawn  to  the  side  of  the  ship,  and  the  people 
"  thrown  into  the  sea." 
Isaac  E/oberts  stated  :— 

"  In  lowering  her  down,  unfortunately  he  let  go  the  fore  tackle,  and 
threw  the  people,  about  eighteen  or  twenty,  crew  and  passengers,  into 
the  water." 
George  Webb  says  : — 

"The  Chief  Officer,  and  several  others,  were  clearing  aw^aythe  after- 
most  lifeboat.    He  jumped  into  her,  and  got  hold  of  the  tackle,  and 
*•  lowered  her  down.    Some  one  else  lowered  the  how.    Before  the  boat 
"  touched  the  water,  the  after  tackle  fouled,  and  he  took  out  his  knife 
and  cut  it." 

Henry  Wright  says  :— 

"  When  in  the  boat,  preventing  her  from  being  swamped  by  trying 

to  clear  the  fore  tackle  fall,  the  block  caught  his  left  hand,  and  took 
"  off  the  tops  of  his  two  middle  fingers,  and  smashed  his  little  finger;" 
and  Alexander  Lang,  quartermaster,  says  "  that  he  went  to  the  wheel, 
"  but  it  was  foaled  by  the  tackle  fall  of  the  dingy." 

It  was  a  terrible  visitation;  this  ship  on  fire,  in  a  dark  night,  gale  of 
wind,  and  tempestuous  sea,  tearing  along  at  full  speedy  without  their  being 
able  to  stop  her,  and  dragging  her  miserable  crew  to  destruction,  and 
among  them  the  accomplished  author  of  "  The  Crescent  and  the  Cross 
but  "the  Committee  entertain  grave  doubts  whether,  however  admirable 
"  the  lowering  and  disengaging  apparatus  may  be,  it  is  wise  to  man 
"  and  lower  a  boat  in  any  considerable  sea,  tvhile  the  ship  is  rajnclly 
"  advancing  through  the  water.''^"  But  time  and  tide  will  wait  for  no 
man,  nor  will  the  progress  of  events  stand  still  in  order  to  keep  pace 
with  the  minds  of  the  Committee.  N'o  man  in  his  senses  Avould  lower 
a  boat  fidl  speedy  if  it  could  be  avoided  ;  but  if  a  boat  can  be  lowered 
safely  Sii  }ull  speed,  it  is  evident  that  she  could  be  lowered  safely  under 
other  circumstances.  Other  cases  might  be  quoted,  such  as  the  loss  of 
the  "Orion"  on  a  fine  summer's  evening,  off  the  coast  of  Scotland, 
where,  "while  lowering  the  starboard  quarter  boat,  the  bows  w^ere 

down  in  the  water,  while  the  other  end  hung  by  the  tackle,  and  one 
"  or  two  tumbled  out  of  her;  and  while  the  port  lifeboat  was  being 

lowered,  there  were  one  or  two  tumbled  out  of  her."    Or,  in  the 
''^  The  italics  are  mine. — W.  S.  L, 
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wreck  of  the  "  Coiiqneror,"  near  Boulogne,  wliere  "  the  ladies,  children, 
and  servants  were  handed  into  the  cutter  ;  the  water  was  not  a  couple 
of  yards  off  her  bottom,  but  the  falls  of  the  tackle  had  got  so  entangled 
with  the  rest  of  the  cordage  on  the  poop,  that  they  were  not  able  to 
"  lower  them.    The  Captain  cut  the  boats  from  the  davits." 

When  I  had  the  honour  of  conducting  the  Crown  Prince  of  Prussia 
over  this  Institution,  he  did  not  seem  to  be  so  much  impressed 
with  the  arms  or  models,  as  with  this  theatre.  He  said,  "  Ah, 
there  is  the  value  of  your  Institution."  It  is  a  fortunate  thing  for 
this  country  that  there  is  some  place  where  such  things  as  I  have 
detailed  may  be  made  known.  That  such  things  are  of  the  deepest 
interest  to  the  great  steamship  companies  and  the  travelling  public,  I 
will  quote  from  the  lately  published  work  of  an  American  gentleman, 
"  Around  the  World  by  Dr.  Prime."  He  says,  speaking  of  the  Pacific 
Mail  Steam  Company's  ship  "  Japan,"  4,351  tons,  between  San  Fran- 
cisco and  Japan  and  China: — 

The  ship  carries  thirteen  large  lifeboats,  all  ready  for  launching, 
each  one  capable  of  floating  some  fifty  persons  or  more  ;  but  it  adds 
"  very  little,  to  my  sense  of  security,  to  see  this  array  of  lifeboats.  In 
"  those  sudden  emergencies,  which  constitute  the  chief  dangers  of  the 
*'  sea,  it  is  seldom  that  they  are  successfully  launched,  or  prove  of  any 
essential  service  to  the  mass  of  the  passengers." 

The  evidence  I  have  adduced,  and  the  labours  of  men  who  for  years 
past  have  endeavoured  to  procure  an  amelioration  of  the  present  system 
(a  list  of  those  who  have  deposited  their  plans  in  this  Institution  is 
given  at  the  end  of  this  paper)  are  sufficient  proof  of  the  dangers 
attending  "this  ordinary  service  plan."  In  using  these  tackles,  it 
requires  tw^o  men  in  the  boat,  one  at  each  fall  to  unhook,  and  on  board 
the  ship,  two  men  to  lower  and  two  men  to  clear  the  falls,  no  easy 
matter  where  the  falls  are  little  used,  and  where,  as  in  the  case  of  the 
largest  merchant  steamers,  each  fall  is  22  fathoms,  or  132  feet  long 
(the  davits  of  the  "  Princess  Royal "  are  45  feet  from  the  water,  conse- 
quently the  falls  must  be  five  or  six  times  that  length,  or  at  least  from 
230  to  270  feet  long).  Under  any  circumstances  it  requires  the  greatest 
unanimity  of  action  on  the  part  of  these  six  men  ;  but  how  is  this  to  be 
insured  during  periods  of  excitement  and  danger,  and  during  dark 
nights  ?  If  one  of  the  falls  should  be  lowered  too  quickly, — if  one  of 
them  should  foul,  or  be  accidentally  let  go,  then  one  end  of  the  boat 
having  reached  the  water  before  the  other,  it  is  impossible  for  the  men 
in  the  boat  to  unhook  at  the  same  time,  and  an  accident  must  inevitably 
happen.  Or,  supposing  that  all  has  gone  right  on  board  the  ship,  and 
that  before  the  boat  has  reached  the  water  a  sea  should  lift  the  stern  of 
the  boat  and  unhook  the  after  tackle,  then  the  boat  would  sheer  across 
the  sea  before  the  people  in  her  could  unhook  the  fore  tackle,  and  they 
would  thereby  be  washed  out,  and  the  boat  would  remain  hanging  by 
the  bow  ;  or,  if  in  the  act  of  lowering,  a  sea  should  strike  the  bow  and 
unhook  the  fore  tackle,  then  the  fore  end  w^ould  immediately  fall  down, 
and  the  people  be  precipitated  into  the  sea  and  drowned.  ISTot  only  is 
this  operation  of  lowering  boats  attended  with  so  much  difficulty  and 
danger,  but  it  is  an  extraordinary  fact  that  it  is  in  direct  opposition  to 


104 


LOAVERING  BOATS  AT  SEA. 


cuiy  mechanical  operation  of  the  hke  character.  It  is  an  acknowledged 
principle  of  mechanics  that  to  raise  a  weight  requires  a  power ;  but 
what  is  gained  in  power  is  lost  in  time.  We  see  it  in  the  everj-day 
operations  of  raising  a  weight,  that  when  the  weight  has  attained  the 
requisite  elevation,  the  power  is  disconnected,  and  a  break,  or  other 
analogous  contrivance,  is  substituted,  in  order  to  regulate  the  descent. 
Why,  therefore,  should  not  the  same  plan  be  adopted  in  the  case  of 
weights  (i.e.,  boats)  which  remain  for  a  lengthened  period  at  the 
requisite  elevation,  and  which  are  only  required  on  sudden  emergencies  ? 
Sailors  themselves  acknowledge  the  principle,  and  carry  it  into  effect, 
as  in  the  case  of  the  anchor.  When  the  anchor  has  been  elevated  by 
means  of  the  chain  and  capstan  to  the  level  of  the  water,  a  tackle*  called 
the  "  cat "  is  used  to  raise  it  to  the  level  of  the  deck  ;  this  is  the  power, 
and  sailors  know  very  well  that  if  they  were  to  allow  the  same  to 
remain,  the  anchor  could  never  be  used  on  sudden  emergencies ;  they 
therefore  substitute  a  single  rope  or  chain  (called  the  cathead  stopper) 
and  remove  the  tackle.  They  remove  the  one  tackle  from  the  anchor  ; 
why,  therefore,  should  they  not  remove  the  two  tackles  from  the  boats, 
which  it  has  been  shown  in  their  use  require  the  greatest  unanimity  of 
action  ?  Many  Captains  of  ships  have  acknowledged  the  principle, 
even  in  the  case  of  boats,  for  they  have  unhooked  the  tackles  and 
substituted  single  ropes  or  pennants  ;  but  in  doing  so,  they  have  aggra- 
vated the  disease  without  substituting  a  remedy,  for,  it  must  be  apparent 
to  every  one,  that  if,  in  lowering  with  the  tackles,  there  was  danger  of 
a  heavy  boat  going  down  by  the  run,  that  danger  must  be  considerably 
enhanced  where  the  weight  has  to  be  balanced  and  controlled  by  a 
single  rope. 

(I  see  many  landsmen  present ;  I  must  tell  them  that  sailors  are  very 
funny  fellows,  and  have  a  language  of  their  own.  They  first  cat  the 
anchor,  and  then  they  fish  it ;  still  Jack  is  a  character  we  should  do 
well  to  cultivate,  for  England  may  rue  the  day  when  she  turns  her 
sailors  into  stokers  and  pokers.) 

Through  the  press  I  have  stated  as  follows: — "A  screw  steamship 
"  shall  be  fitted  with  four  boats  on  either  side  of  her,  and  I  will  under- 
"  take,  with  one  man  stationed  at  each  boat,  to  put  all  of  them,  full  or 
"  empty,  safely  and  securely  into  the  water,  within  one  minute  of  the 

order  being  given  to  lower,  the  ship  going  at  full  speed.''  If  this  is 
no  mere  theory  or  vain  boasting,  then  it  will  be  seen  how  valuable  such 
an  instantaneous  system  must  be  in  these  days  of  monster  ironclads, 
which,  if  they  do  go  down,  will  probably,  like  the  "  Captain,"  go  down 
like  a  stone,  or  to  the  light  armour-clad  ship,  which  may  be  sunk  by 
a  shot  from  one  of  the  monster  guns  now  adopted. 

Twenty  years  ago,  the  plan  which  follows  was  fitted  to  two  of  the 
South  Eastern  Company's  steamers  at  Folkestone,  and  in  the  presence 
of  several  thousand  people,  I,  accompanied  each  time  by  four  men,  was 
lowered  six  times,  the  ship  going  at  full  speed,  or  at  the  rate  of  I2-|- knots 
an  hour.  A  certificate,  signed  by  Admiral  Sir  Edward  Tuckerj  Admiral 
Hathorn,  and  twelve  other  nautical  men,  testifying  to  the  perfect 
success  of  the  experiments,  was  forwarded  at  the  time  to  the  Admiralty ; 
but  although,  according  to  the  Committee's  report,  *'they  have  had 
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"  access  to  and  have  examined  all  the  records  existing  at  the  Admiralty 
"  since  the  commencement  of  1852,  which  bear  on  the  questions 
"  referred  to  them,"  they  have  not  considered  apian  where  such  results 
have  been  obtained  worthy  of  any  other  fate  than  being  stowed  away  at 
the  Admiralty,  to  be  out  of  sight  and  out  of  mind. 

I  will  now  describe  the  plan,  of  which  the  engraving  on  the  opposite 
page  is  a  representation. 

The  Boat. 

Eye-bolts  are  driven  through  the  keel,  at  the  bow  and  stern,  and 
are  clinched.  The  position  of  these  two  eye-bolts  will  determine  the 
distance  apart  of  the  two  davits,  and  the  two  outer  drums  to  be  here- 
after mentioned.  If  the  boats  are  intended  to  be  swung  inboard,  the 
eye-bolts  must  be  near  the  bow  and  stern  of  the  boat ;  if  not,  then  they 
may  be  nearer  towards  the  centre  of  the  boat. 

The  Chains  or  Rope  Pennants. 

At  one  end  of  each  rope  pennant  or  chain  is  a  shackle  to  attach  them 
to  the  two  eyebolts.  Just  above  the  thwarts  two  smaller  chains  lead 
from  the  main  chains,  and  are  attached  or  hooked  to  each  gunwale  to 
prevent  the  boat  from  canting,  and  at  the  other  end  of  each  chain  or 
pennant  is  spliced  on  a  length  of  about  25  feet  of  lead  line  with  an  eye 
at  either  end. 

The  Davits. 

At  the  outer  end  of  each  davit  is  an  eye-bolt  for  hooking  on  the 
tackles,  and  in  the  davits  three  sheaves,  one  over  or  before  the  other, 
(If  on  experiment  three  sheaves  should  not  be  found  to  be  sufficient  to 
control  the  descent  of  the  heaviest  boat,  then  five,  or  the  pulleys  or 
sheaves  must  be  placed  closer  together.) 

The  Roller  or  Drums. 

On  board  the  ship  is  a  roller,  or  three  drums  attached  to  each  other 
by  an  iron  bar.  To  the  centre  drum,  and  round  which  it  is  coiled,  is 
attached  a  rope.  On  one  end  of  each  of  the  outer  drums  is  a  groove 
for  receiving  the  small  lines  before-mentioned,  and  a  pin  on  which  the 
eye  at  the  end  of  each  line  is  to  be  placed. 

When  the  boat  has  been  hoisted  up  by  the  tackles,  the  ends  of  the 
lead  lines  are  passed  over  and  under  the  sheaves  alternately  in  the 
davits,  and  brought  inboard  and  placed  over  the  pins  on  the  drums. 
By  gently  pulling  upon  the  centre  rope,  the  drums  are  made  to  revolve, 
the  lead  lines  are  coiled  in  the  grooves  for  their  reception,  and  the 
chains  or  pennants  packed  upon  the  two  outer  drums.  When  the  whole 
has  been  hove  in  and  set  taut,  the  centre  rope  is  belayed  round  a 
belaying  pin  or  cleat,  the  tackles  are  unhooked,  and  the  boat  is  stowed. 

The  roller  or  drums  may  now  be  boxed  in,  or,  as  was  done  in  the  case 
of  the  South  Eastern  Company's  steamship  "  Princess  Clementine," 
covered  over  with  a  seat  for  the  passengers.  It  is  worthy  of  remark 
that  one  pair  of  tackles  would  be  sufficient  for  all  the  boats,  and  these 
may  be  kept  below,  free  from  the  influence  of  the  weather. 
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In  the  drawings,  the  two  outer  drums  are  capstan-headed;  this  is 
not  necessary  for  lowering,  but  on  board  the  "Princess  Clementine," 
two  men  hoisted  up  the  boat  by  means  of  handspikes  without  the  inter- 
vention of  tackles. 

Care  must  be  taken  that  the  chains  or  pennants  shall  be  too  long, 
rather  than  too  short,  making  plenty  of  allowance  for  the  light  and 
deep  draught  of  a  merchant  ship. 

Lowering. 

One  man  at  the  centre  rope  lowers,  and,  being  on  board  the  ship,  can 
watch  the  opportune  moment  to  drop  the  boat  into  the  water.  If  the 
boat  is  lying  quietly  alongside,  the  chains  or  pennants  are  lowered  into 
the  boat  by  means  of  the  lead  lines.  If  the  ship  has  way  on  her,  the 
boat  will  drag  away  the  chains,  and  they  will  fail  harmlessly  into  the 
water.  They  can  now  be  drawn  into  the  boat,  where  they  will  act  as 
ballast ;  or  if  the  boat  is  going  away  for  any  length  of  time,  they  can 
be  unshackled  and  left  on  board  the  ship.  In  merchant  ships,  where 
the  boats  hang  from  the  davits  for  a  lengthened  period,  the  use  of 
chains  instead  of  ropes  would  avoid  the  necessity  of  freshening  the 
nip. 

I  regret  that  time  will  not  enable  me  to  allude  to  the  various  plans 
which  have  been  brought  forward  from  time  to  time  for  "  lowering- 
boats  at  sea,"  showing  at  least  how  much  it  is  a  want  that  is  felt  by 
the  public  ;  but  as  my  opinion  was  asked  by  the  Committee  with  regard 
to  Clifford's  and  Kynaston's,  I  may  say  that,  twelve  years  ago,  I 
brought  forward  Clifford's  plan  in  this  Institution,  because  I  was 
desirous  that  the  public  should  have  some  amelioration  of  the  present 
most  dangerous  system ;  but  there  are  these  disadvantages  attending 
Clifford's  system,  the  man  lowering  being  in  the  boat  cannot  see  what 
he  is  doing,  and  very  likely  lets  go  into  the  trough  of  the  sea  at  the  very 
moment  when  he  should  not  do  so,  and  the  boat  itself  must  be  disabled 
by  the  heavy  roller  which  is  in  her.  Kynaston's  plan  does  not  do  away 
with  the  very  objectionable  method  of  lowering  by  the  tackles,  although 
a  Lieutenant  told  me  that  he  would  not  use  the  tackles.  I  asked  him 
what  he  meant  ?  He  said  he  should  wait  till  the  ship  rolled,  and  then 
drop  the  boat  on  to  a  sea  from  the  davits.  Whether  the  lifeboat  of  Her 
Majesty's  ship  "  Serapis  "  had  her  bottom  knocked  in  by  this  method, 
I  am  unable  to  say. 

With  regard  to  the  "  Challenger,"  her  boat  was  fitted  with  Mr.  Hill's 
plan,  and  Neptune  did  for  them  what  the  smart  Lieutenant  proposed 
to  do  with  Kynaston's, — a  sea  struck  the  bottom  of  the  boat,  and  dis- 
engaged her,  whereby  she  was  lost  to  the  Challenger,"  and  to  Her 
Majesty's  service.  Admiral  Richards  has  written  to  me  that  this 
was  through  no  fault  of  the  system,  and  I  believe  the  inventor  claims 
it,  as  showing  the  merit  of  his  plan. 

The  following  plans  for  lowering  boats  at  sea  have  been  deposited  in 
this  Institution,  where  they  may  at  any  time  be  consulted  by  persons 
desirous  of  obtaining  information  on  the  subject ; — 
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Lacon's    (1852). . 
■Clifford's  (1857). . 
Kyn  as  ton's 
Hussell's  . . 
Simpson's 
Kilner's  .  . 
Hill's      . . 


Jonrnal  of  the  Institution,  pamphlet  and  plan. 

Journal  of  the  Institution,  pamphlet  and  model. 

Pamphlet. 

Model. 

Model. 

Model. 

Journal. 


Gentlemen,  you  must  form  your  own  conclusions  from  what  you 
'  have  seen  and  heard.    What  I  wish  further  to  put  before  you,  points 
the  moral  of  my  tale. 

The  following  is  taken  from  the  Journal  of  this  Institution,  August, 
1866 ;  it  is  an  extra  number,  devoted  entirely  to  "  The  Loss  of  Life  at 
Sea,"  in  order,  that  the  attention  of  the  authorities  and  of  the  public 
might  be  directed  towards  it.  In  February,  1853,  the  Tiines,  in  a 
leading  article,  says : — *'  As  the  '  Queen  Victoria '  was  lying  in  the 

Liverpool  Docks  last  July  a  gentleman,  competent  to  observe  such 
"  matters,"  (and  when  I  mention  that  he  is  a  member  of  the  Council  of 
this  Institution  I  think  it  will  entitle  him  to  a  favourable  considera- 
tion at  your  hands),  "noticed  that  her  boats  were  indeed  sound  and 
"  spacious,  but  that  they  were  enveloped  in  strong  canvas,  painted 
"  black,  and  actually  laced  below  the  bottom  of  the  boat,  while 
"  the  machinery  for  lowering  them  was  so  defective  as  to  be 
"  virtually  unserviceable.  So  absolute  indeed  was  the  default  of 
"  any  proper  precautions  against  sudden  accident,  that  the  observer 
^'  called  one  of  the  seamen  to  him  and  pointed  out  the  circumstances, 

and  remarked  that  the  day  might  come  when  this  inattention  to  ap- 

parently  small  particulars  might  cost  many  lives.  That  day  did 
"  come  (within  six  months),  and  the  lives  have  been  sacrificed  accord- 

ingly."    "  The  morning  was  fine  and  the  water  smooth.    The  two 

life-boats,  which  ought  to  have  saved  so  many,  appear  to  have  gone 
"  down  with  the  vessel."  (They  were  not  disengaged  from  her  till 
sixteen  hours  after  the  accident.)  "  The  result  is  that  the  lives  of 
^'  fifty -nine  persons,  including  the  unfortunate  Captain,  have  been  sacri- 

ficed." 

Of  the  recent  terrible  calamity  (I  refer  to  the  loss  of  the  "  l^orth- 
fleet"),  I  wish  to  say  but  few  words.  The  heart  of  the  country  has 
been  profoundly  stirred,  and  no  words  of  mine  could  paint  the  horrors 
on  the  deck  of  that  ill-fated  ship  during  that  awful  night.  But  I  must 
point  out  to  you  that  the  ship  was  lying  at  anchor,  surrounded  by  other 
vessels,  and  the  shore-lights  at  hand ;  the  water  was  comparatively 
smooth,  and  an  interval  of  three-quarters  of  an  hour  intervened  between 
the  time  of  the  collision  and  her  going  down ;  but  of  all  her  boats  two  only 
were  available,  and  of  these  two,  one  was  stove  in,  and  the  other  cut 
from  the  davits  ;  yet  this  ship  was  fresh  from  Board  of  Trade  inspection, 
the  Emigration  Commissioners  having  very  recently  been  superseded  by 
the  Board  of  Trade. 

You  have  seen  how  this  plan  which  I  have  submitted  to  you  was 
treated  at  the  Admiralty.    The  Emigration  Commissioners  refused  to 
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see  it.  I  offered  to  submit  it  to  the  Board  of  Trade,  or  to  any  persons; 
to  be  deputed  by  them ;  tliey  also  declined  even  to  look  at  it.  My 
only  object  is  to  make  it  available  for  tbe  benefit  of  the  public. 

Captain  Wells,  R.N.  :  I  should  like,  Sir,  to  offer  a  few  remarks  upon  this  lecture 
•which  has  been  an  interesting  one,  and  to  which  we  have  all,  1  am  sure,  listened 
with  a  great  deal  of  attention.  But  at  the  same  time  certain  remarks  were  made 
about  the  Committee  which,  to  a  great  extent  were,  I  think,  undeserved.  The  naval 
members  of  that  Committee  are  most  distinguished  Officers  and  thoroughly  known 
and  appreciated  by  the  whole  of  the  Service,  and  I  need  not  say  that  the  two  mercan- 
tile Officers  are  equally  distinguished  in  their  relative  positions.  We  have  seen  Mr. 
Stirling  Lacon's  model,  and  no  doubt  it  works  very  quickly  as  a  model.  But  the 
objections  which  I  have  to  offer  to  the  contrivance  are  these.  In  the  first  place,  if 
the  pennants  were  worked  with  chains  instead  of  ropes,  I  for  one  should  decUne 
to  go  in  the  boat  at  all.  In  the  next  place,  if  the  vessel  was  going  through 
the  water  (when  we  know  the  length  of  that  pennant  must  be  at  least  40  feet,  the- 
poop  of  a  line-of-battle  ship  being  some  26  feet  above  the  water,  must  allow  for  the 
length  of  the  davit),  I  have  some  doubt  in  my  own  mind  when  the  boat  was  shoved 
away  from  the  side  of  the  ship,  if  we  should  not  have  the  end  of  the  pennant  in  the- 
screw-well.  Another  remark  I  have  to  ofier  is  this.  It  is  jDroposed  to  have  a 
number  of  sheaves  in  the  head  of  the  davit  to  take  the  nip  of  the  pennant.  Now, 
although  the  objection  to  the  chain  is  quite  established  in  my  mind,  still,  having  it 
rope  would  be  also  objectionable,  inasmuch  as  rope  is  liable  to  swell ;  and  in  th» 
next  place,  we  know  what  a  dead  nip  is,  and  the  great  objection  which  aU  naval 
Officers  have  made  to  Clifford's  apparatus  is,  that  very  dead  nip,  and  the  singl© 
pennant.  I  have  seen  Clifford's  apparatus  and  Kynaston's,  as  well  as  the  old 
fashioned  plan  we  have  in  the  Service.  I  have  constantly  tried  them,  and  I 
have  been  lowered  both  by  Kynaston's  and  Clifford's  apparatus  myself,  and  on  one, 
if  not  two  or  three  occasions,  with  Clifford's  apparatus  after  rainy  weather;  the  rope 
having  been  made  of  softened  hemp,  was  found  to  have  swelled  tremendously.  On 
the  other  hand,  the  objection  to  the  Kynaston's  plan  is  the  manner  of  freeing,  which 
the  man  has  to  do  in  the  boat,  and  as  I  have  seen  myself,  the  boat  has  been  suddenly 
freed  six  feet  above  the  water.  This  invention  of  course  would  free  itself  from  the 
davits,  provided  it  rendered,  which  I  think  somewhat  doubtful,  at  all  times ;  how- 
ever, if  it  is  rope,  and  does  render,  some  of  the  boat's  crew  would  have  possibly  a 
very  severe  blow,  not  to  mention  the  fouling  of  the  oars.  The  model  works  very  well 
and  very  prettily,  but  whether  the  plan  would  work  with  a  heavy  line-of-battle  ship's 
or  one  of  the  iron-clad's  cutters  and  14  men  in  it,  is,  I  think,  somewhat  doubtful ;  at 
least  I  should  like  to  see  it  verified  before  I  would  allow  it.  I  think  the  objections 
which  I  have  raised  to  the  plan  have  some  weight.  It  certainly  has  all  the  faults- 
but  one  of  that  of  Clifford,  and  I  think  it  has  an  extra  one  of  its  own,  which  to 
my  mind  would  be  impossible  to  overcome. 

Colonel  Strange  :  May  I  ask  whether  this  plan  has  been  tried  in  the  Koyal 
I^"avy  ? 

Captain  Wells  :  It  has  not  to  my  knowledge. 

Captain  Balfoue,  R.N. :  I  feel  diffident  about  saying  anything,  but  I  hardly  un- 
derstand that  principle  of  lowering,  whether  it  is  in  tlie  way  of  Clifford's  or  not  ; 
but  from  what  I  understand,  those  pennants  are  rove  in  the  boat,  and  they  are 
brought  on  board  and  require  a  certain  degree  of  manipulation,  and  that  one  man 
in  the  boat  cannot  let  go  the  apparatus  at  once.  I  do  not  know  whether  I  am 
right  ? 

Mr.  Stirling  Lacon  :  It  is  let  go  on  board  the  ship,  and  not  in  the  boat  at  all. 

Captain  Balfour  :  The  principle  to  be  desired  is,  that  the  boat  should  be  relieved 
when  she  touches  the  water.  In  Clifford's  j)lan  I  think  you  cannot  relieve  the  boat 
till  she  sheers.  I  do  not  know  much  about  Kynaston's  plan,  but  it  has  a  quantity 
of  gear,  and  you  do  not  relieve  the  boat  at  once.  I  have  a  plan  of  my  own,  which  I 
am  sorry  I  cannot  bring  forward  in  the  short  time  allowed  to  me  to-night.  That 
plan  is,  that  directly  the  boat  touches  the  water,  she  is  relieved  without  all  that 
fiupernumerary  gear,  with  the  old  tackle  and  fall,  and  without  any  gear  but  what 
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is  contained  in  the  bottom  of  the  boat.  I  hope  I  shall  be  able  to  bring  the  whole 
thing  before  you  very  shortly. 

Captain  Fremantle,  R.N: :  One  thing,  I  think,  has  been  made  exceedingly  clear, 
namely,  that  it  is  easier  to  destroy  than  to  construct.  I  have  seen  Clifford's  and 
Kynaston's,  and  we  have  now  had  Mr.  Stirling  Lacon's  plan  described  to  us  ;  at  the 
same  time  I  am  not  at  all  inclined  to  give  up  the  idea  of  obtaining  something  very 
superior  to  the  present  Service  plan.  I  quite  agree  with  Mr.  Stirling  Lacon  in  what  he 
said  as  to  the  question  of  lowering,  but  I  think  he  rather  understated  the  case.  He 
said  for  instance,  we  must  have  two  men  in  the  boat,  two  men  lowering  the  falls,  and 
two  men  seeing  the  falls  clear,  and  that  makes  six  men.  Now  everybody  is  perfectly 
aware  that  at  least  there  must  be  a  seventh  to  secure  anything  like  safe  lowering, 
and  that  is  the  most  important  of  all,  the  Officer  or  man  who  sees  to  the  boat  being 
lowered,  who  is  looking  over  the  side  and  says,  "  Hold  on  the  after  fall,"  and  so  on. 
Under  those  circumstances  I  think  we  certainly  should  not  stop  short  of  some 
system  which  is  superior  to  that,  and  I  venture  to  think  Mr.  Stirling  Lacon  is  also 
perfectly  right  in  the  view  which  he  takes,  which  is  that  something  better  for  lower- 
ing must  be  had  than  the  boat's  falls.  I  think  that  is  a  sine  qua  non.  I  think, 
amongst  the  dangers  and  accidents  which  have  happened  in  lowering  boats,  the  most 
fertile  of  those  dangers  is  the  jambing  of  one  of  the  falls.  I  think  it  is  quite  unne- 
cessary for  me  to  mention  that,  to  an  Officer  who  can  give  such  a  good  opinion  on  the 
subject  as  no  doubt  you  will  yourself,  Sir  (referring  to  the  Chairman) .  That  is  then 
one  thing  which  we  must  guard  against.  Viewed  from  that  stand  point,  I  must 
confess  the  praise  which  has  been  lavished  upon  Kynaston's  is,  to  my  judgment, 
rather  undeserved.  If  the  fall  jambs,  Kynaston's  is  a  failure  ;  therefore,  if  it  be  a 
Mccessity  that  we  should  have  something  which  does  not  lower  by  the  falls,  why  we 
must  put  Kynaston's  out  of  court.  Then  we  come  to  arrangements  such  as  CHfford's 
and  Mr.  Stirling  Lacon's.  Now  I  am  afraid  Mr.  Lacon's  was  pretty  well  cut  up,  to 
use  the  common  expression,  by  Captain  Wells.  Captain  Wells  mentioned  several 
objections,  but  an  additional  one  occurs  to  me,  and  that  is,  that  in  unreeving  the  small 
lead-line  which  has  to  pass  round  several  sheaves,  the  probability  is  the  small  lead- 
line will  jamb  between  the  sheave  and  the  davit,  and  if  that  is  the  case,  it  strikes  me 
we  shall  have  the  boat  broadside  on  and  capsized.  I  have  paid  some  little  attention 
to  a  good  many  of  the  boat-lowering  apparatus,  and  there  is  no  doubt,  as  has  been 
stated,  that  the  soft  Manilla  rope  used  in  Clifford's  will  occasionally  swell  and  jamb. 
All  of  us  who  are  sailors  must  at  least  recollect  certain  occasions  on  which  this  has 
taken  place  ;  I  can  recall  one  or  two  in  my  own  experience,  and  other  Officers  will 
no  doubt  be  able  to  recall  cases  of  the  kind.  Another  objection  is,  that  the  pennants 
are  only  of  a  certain  length,  which  is  supposed  to  be  sufficient  to  allow  the  boat  to 
reach  the  water.  No  doubt  if  a  vessel  gets  stranded  high  and  dry,  and  you  want  to 
lower  a  boat  by  CHfford's  plan,  you  will  find  perhaps  the  boat  will  be  a  considerable 
distance  above  the  water,  and  Clifford's  apparatus  will  be  more  or  less  a  failure.  But 
I  do  think  the  objection  made  to  lowering  by  Clifford's  plan  because  it  has  to  be  done 
by  one  man  in  the  boat,  has  been  made  rather  too  much  of.  I  think  the  instances  of 
lowering  by  Clifford's  have  been  most  successful  as  a  general  rule,  where  the  pennants 
have  been  properly  looked  after,  and  have  not  been  allowed  to  swell,  and  where  con- 
sequently they  have  not  jambed,  and  this  can  easily  be  ensured  against,  I  fancy,  by 
keeping  the  boats  always  hung  by  the  tackles  with  merely  a  slip  w^hich  can  be 
knocked  off  the  instant  you  have  got  into  the  boat.  Under  those  circumstances,  no 
strain  being  on  the  pennants,  if  they  are  looked  to  frequently,  they  will  not  swell  or 
jamb.  The  boat  can  then  be  lowered  with  perfect  safety,  and  I  venture  to  say, 
though  there  are  objections  to  it,  yet  on  the  whole  with  due  deference  to  the  opinion 
of  the  Committee  on  boat-lowering,  that  Clifford's  arrangement  has  proved  itself  to 
be  the  most  perfect  of  all  those  that  have  hitherto  been  tried.  At  the  same  time,  I 
am  very  glad  that  Mr.  Stirling  Lacon  has  brought  this  before  the  "  public,"  as  he 
is  pleased  to  call  us,  and  I  hope  it  will  continue  to  be  ventilated,  and  that  we  shall 
have  sometliing  which  is  a  great  deal  more  perfect  than  anything  which  has  hitherto 
been  placed  before  us. 

Mr.  Henwood  :  I  should  Hke  to  ask  Mr.  Lacon  if  he  can  explain  in  what  way 
Hill's  lowering  apparatus  failed  ?  From  what  I  remember  of  the  plan  when  Mr.  Hill 
i^ad  his  paper  here,  I  can  see  no  possible  way  by  which  the  boat  could  be  disengaged, 
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unless  it  was  disengaged  by  the  man  in  tlie  boat.  As  regards  tlie  fall  jambing,  if 
one  fall  jambs,  the  other  jambs  also  by  the  arrangement  of  the  falls,  by  a  system  of 
rollers  inside  the  bulwarks  of  the  ship,  so  that  one  end  of  the  boat  will  not  be  lowered 
without  the  other  is  lowered,  but  if  there  is  a  kink  in  one  fall,  that  will  stop  both 
going  ;  they  both  run  or  they  both  jamb. 

Captain  Colomb,  E..N. :  Sir,  whenever  I  hear  of  anew  invention,  and  the  probabi- 
lity of  its  success  or  non-success,  the  first  question  I  ask  myself  is,  How  much  more 
trouble  is  it  going  to  give  ?"  because  I  have  observed  generally  that  inventions  which 
are  new  and  successful,  generally  get  rid  of  some  existing  trouble — they  supersede 
something.  Usually  when  they  do  not  supersede  anything,  but  add  an  extra  trouble,, 
I  find  the  invention  does  not  go  down  very  well.  Objections  have  been  made  to- 
Clifford's  apparatus,  for  instance,  which  are  no  doubt  sound  and  good  as  far  as  they 
go,  but  I  have  always  taken  that  the  real  objection  to  it  was,  this  extra  trouble.  I 
should  imagine  that  the  same  objection  would  lie  against  Mr.  Stirling  Lacon's  plan 
there  is  a  certain  amount  of  hooking  and  unhooking  of  the  falls,  a  certain  reeving  and 
tmreeving  of  the  pennants,  all  things  which  occupy  time  and  give  trouble,  and  we 
have  a  great  deal  too  much  trouble,  and  not  too  much  time  usually  on  board  ships,  espe- 
cially on  board  merchant  ships.  I  have  always  thought  witii  respect  to  boat-lowering 
apparatus, -that  a  really  good  one  must  possess  three  qualities  :  1st,  the  boat  must  be 
lowered  square  by  one  man  ;  2nd,  the  same  apparatus  which  is  used  to  lower  must  also 
be  used  to  hoist  up ;  and  3rd,  the  water,  and  nothing  but  the  water,  should  disengage  the 
boat.  So  soon  as  we  get  those  three  qualities  combined  in  a  boat-lowering  apparatus, 
we  shall  have  what  we  want,  I  can  only  say  that  I  have  not  seen  as  yet  more  than 
two  of  these  three  qualities  in  any  boat-lowering  apparatus.  We  have  here  in 
Mr.  Stirling  Lacon's  plan  the  one  man  lowering  the  boat ;  so  far  I  should  say  that  is- 
good.  But  the  water  does  not  detach  the  boat  ;  on  the  contrary,  the  boat  may  be 
lowered  half  way  down,  may  be  met  by  a  sea,  and  dashed  against  the  ship's  side  with 
slack  tackles,  it  being  impossible  to  disengage  her.  She  may  then  come  down  with 
a  jerk,  as  we  know  will  happen,  and  men  may  be  thrown  out  by  that  jerk.  In 
Clifford's,  in  the  same  way  you  had  precisely  the  same  defect,  but  of  course 
Mr.  Stirling  Lacon's,  so  far  as  it  goes,  is  better  than  Clifford's,  inasmuch  as  the  work 
of  the  one  man  is  done  inside  the  ship,  instead  of  in  the  boat,  which  all  admit  to  be 
an  advantage.  Both  Clifford's  and  Mr.  Stirling  Lacon's  enjoy  the  advantage  of  the 
boat  coming  down  square,  which  is  a  very  important  matter.  Now  Kynaston's  plan 
does  not  enjoy  that  advantage  of  coming  down  square.  It  does  not  detach  on  reach- 
ing the  water,  but  it  is  very  nearly  the  same  thing,  because  it  can  be  detached  at  any 
moment,  which  is  not  the  case  with  either  of  the  other  two.  But  Kynaston's,  as 
Captain  Fremantle  has  very  j^roperly  remarked,  possesses  that  very  great  disadvantage,, 
that  there  is  the  chance  of  jambing  the  falls,  and  one  fall  being  lowered  and  the 
other  held  on.  Those  are  three  plans  before  us.  If  I  am  right  in  supposing  that 
the  three  qualities  I  have  mentioned  are  those  necessary  for  a  perfect  boat-lowering 
apparatus,  it  is  quite  clear  that  neither  of  those  three  plans  are  perfect,  and  I  pre- 
sume that  until  we  get  a  perfect  plan,  no  committee  that  ever  sat  would  recommend 
the  doing  away  of  that  which,  however  inefficient  it  may  be,  has  been  in  use  for  such 
a  number  of  years. 

Mr.  GrUMPEL  :  No  One  can  question  the  noble  object  Mr.  Stirling  Lacon  has  in 
view  in  bringing  forward  this  plan,  but  still  I  must  confess  that  it  has  its  deficiencies, 
though  perhaps  in  minor  points. »  One  point  which  has  been  overlooked  is  this,  that 
as  soon  as  the  boat  reaches  the  water,  it  sheers  off,  and  brings  these  chains  into  a 
position  in  which  they  do  not  fairly  run  over  the  sheaves  ;  a  kink,  or  anything  of  that 
kind  might  occur,  and  a  stoppage  take  place  in  the  sheave,  or  davit.  These  tilings 
are  likely  to  happen  with  this  apparatus,  and  that  is  only  one  of  many  other  objections 
which  can  be  raised  against  it.  The  last  speaker  mentioned  three  requisites  for  any 
boat-lowering  apparatus,  the  first  being  to  have  one  man  to  lower  fi'om  inboard. 
Now  this  can  be  done  with  common  falls,  by  means  of  a  simple  apparatus,  one  man 
can  at  the  same  time  see  the  boat,  and,  by  means  of  a  lever,  allow  the  boat  to  go- 
dovtqi  on  an  even  keel  at  any  speed,  and  at  any  moment  he  may  choose.  •  I  can  show 
that  at  any  time,  and  if  permitted  will  bring  the  whole  thing  before  this  Institution. 
The  second  requisite  was  that  the  boat  should  be  disengaged  as  soon  as  she  reaches, 
the  water.    This,  too,  can  be  done  ;  a  certain  form  of  hook  can  be  attached  to  the- 
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existing  block,  and  be  made  so  as  to  disengage  itself  as  soon  as  the  boat  is  completely 
waterborne,  not  like  Hill's,  which  is  not  always  disengaged  when  the  boat  reaches 
the  water,  since  there  are  cases  in  which  the  strain  is  constantly  kept  on  tlie  hook, 
even  after  the  boat  is  afloat,  and  the  hook  cannot  disengage.  The  only  way  it  does 
disengage  is  when  the  wave  strikes  the  boat,  and  suddenly  disengages  tlie  slings  from 
the  hooks.  I  say  that  is  the  only  way  in  wliich  it  can  be  done,  and  it  is  admitted  by 
people  who  have  tried  it,  that  when  a  boat  is  lowered  in  smooth  water,  with  good 
way  on  the  ship,  as  soon  as  the  boat  reaches  the  water,  the  strain  is  kept  on  the  hook, 
and  the  hook  does  not  disengage.  All  this  can  be  avoided  by  a  very  simple  con- 
trivance. The  boat,  as  she  becomes  waterborne,  disengages  herself,  and  the  hook 
can  be  so  constructed  that  when  the  boat  hangs  on  the  falls,  it  requires  the  pull  of 
the  weight  of  the  boat  to  disengage  it,  or  you  may  make  it  so  that  the  pull  of  half 
the  weight  of  the  boat  will  disengage  it.  She  does  not  disengage  until  she  is  com- 
pletely waterborne.  I  am  prepared  to  show  this.  Now  comes  a  third  point,  that  of 
using  the  same  tackle  for  raising  the  boat.  This  also  can  be  done,  it  is  simply  a 
question  of  cost.  To  the  arrangement  which  1  have  devised  for  lowering  the  boat,  a 
small  windlass  could  be  attached,  enabling,  according  to  the  weight  of  the  boat,  one 
or  several  men  to  hoist  her. 

Mr.  Hill  :  I  am  not  getting  up  here  to  criticise  or  find  fault  in  any  way  with  any 
apparatus,  but,  quite  unexpectedly  to  myself,  I  heard  my  name  mentioned  by 
Mr.  Lacon,  in  his  paper,  in  reference  to  my  invention  which  has  been  tried  on  board 
the  "  Challenger."  I  have  not  met  with  one  sailor  who  could  advance  any  great 
objection  against  the  invention,  and  I  rise  here  now  to  ask  if  any  gentleman  who  is 
liere  can  point  out  any  faults  therein.  I  may  say  I  hope  soon  to  have  a  model 
which  every  one  may  inspect  in  this  Institution.  Now  in  order  to  show  you  that  the 
loss  of  the  "  Challenger's"  boat  from  the  davits  must  not  be  considered  adverse  to  the 
invention,  I  will  read  you  a  copy  of  the  report  which  Captain  Nares  sent  to  the 
Admiralty.  The  port  quarter  boat  fitted  with  Messrs.  Hill  and  Clark's  Patent 
Disengaging  Hooks,  had  been  kept  ready  for  immediate  lowering,  with  the  safety 
pins  out.  As  the  men  were  about  to  enter  the  boat  to  replace  and  secure  them,  a 
very  heavy  sea,  combined  with  a  lurch,  dipped  her  in  the  water.  The  hooks  imme- 
diately slipped  (as  is  Mr.  Hill's  intention),  and  the  boat  was  washed  from  the  davits. 
Before  steps  could  be  taken  to  recover  her,  the  foremost  thwart  to  which  the  boat 
rope  was  attached,  was  carried  away,  probably  in  consequence  of  the  boat  being 
struck  against  the  ship's  counter,  and  she  drifted  astern,  and  was  lost. 

"  Although  this  boat  was  undoubtedly  lost  in  consequence  of  the  falls  being  fitted 
with  Hill  and  Co.'s  disengaging  hooks^  I  still  think  them  most  valuable,  and  on  seeing 
the  boat  ready  for  lowering  with  the  safety  pins  in,  which  prevents  the  falls  unhooking, 
I  made  the  men  try  to  draw  them  out,  and  finding  that  they  could  not  do  so  without 
first  using  a  marline-spike  to  twist  them  round,  I  ordered  them  to  be  kept  out. 
The  pins  were  probably  in  the  present  case  a  little  large  and  stiff,  through  being 
galvanized." 

The  galvanizing  was  done  at  the  last  moment,  and  that  accounted  for  a  little  stifl'- 
ness.  Captain  Nares  ordered  me  to  fit  another  boat  with  the  apparatus,  and  the 
Challenger,"  I  am  happy  to  say,  has  arrived  at  Gibraltar  with  that  apparatus  on 
board,  and  no  account  of  any  farther  accident  has  been  recorded. 

In  conclusion  I  may  add  the  "  Challenger"  is  not  fitted  with  our  lowering  gear, 
but  simply  with  our  patent  disengaging  hooks.  The  lowering  gear  enables  one  man 
to  lower  the  boat  upon  an  even  keel  by  the  old  falls,  without  fear  of  accident. 

The  Chairman  :  I  believe  it  is  not  the  duty  of  the  Chairman  to  criticise,  but 
rather  to  try  and  make  matters  as  pleasant  as  possible  for  all  parties.  I  wish,  how- 
ever, to  make  one  remark  with  regard  to  the  old  Service  plan,  because  I  think  it  ^\ill 
be  useful.  If  boats  are  lowered  into  the  sea  in  the  manner  just  displayed  to  us,  there 
would  be  great  difiiculty  in  unhooking  the  tackles,  even  if  the  boat  came  down  fairly ; 
but  the  "  Phaeton  "  having  been  alluded  to,  I  must  tell  you  that  in  that  ship  we 
always  had  a  strong  boat's  painter  passed  forward  along  the  ship,  and  stopped  up  to 
the  main  chains,  just  sufiicientJy  long,  so  that  when  the  boat  touched  the  water  the 
painter  caught  the  boat  and  kept  her  from  going  aft,  so  that  the  men  in  the  boat 
could  unhook  the  tackles.  With  this  precaution  I  have  never  had  any  hesitation  in 
smooth  water  in  lowering  quarter  boats  when  the  ship  had  headway.    I  believe  that 
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another  matter  has  been  yery  much  neglected.    We  have  been  fitting  our  quarter 
boats,  which  is  quite  necessary,  but  we  have  neglected  our  stern  boat.    I  believe  a 
boat  can  be  let  go  from  the  stern  and  let  run  on  Mr.  Lacon's  or  any  other  similar 
plan.    It  is  generally  a  smaller  boat,  and  therefore  I  have  found  that  by  having  the 
stern  boat  fitted  so  that  she  could  be  let  run  with  a  pennant  in  the  manner  just  de- 
scribed, it  can  be  done  with  more  safety  than  from  the  quarter,  because  there  is  no 
doubt  that  where  a  boat  is  slipped  from  the  tackles,  either  on  this  or  any  other 
plan,  strict  attention  must  be  paid  to  the  roll  of  the  ship,  which  is  not  an  easy  matter, 
and  if  any  mistake  is  made  in  carrying  out  these  complicated  arrangements,  the  con- 
sequences may  be  very  serious.    One  or  two  remarks  have  been  made  which  I  may 
just  notice.    One  was  with  regard  to  letting  these  chains  drop  on  the  men.    I  do 
not  think  much  of  that,  nor  do  I  think  that  the  chain  could  get  into  the  screw  well. 
I  do  not  think  that  the  chain  would  injure  the  men,  but  if  it  did,  you  might  splice  a 
rope  on  to  the  end  of  the  chain.    I  dare  say  it  would  not  be  pleasant  to  have  it  on 
one's  head,  but  I  do  not  think  it  would  injure  a  man,  and  Jack  does  sometimes  stand 
a  good  crack  without  caring  much  about  it.    Then  it  was  said  that  the  lead-line 
would  interfere,  because  if  the  lead-line  happened  to  jamb,  the  boat  would  be 
swamped  by  it.    I  do  not  think  the  lead-line  would  hold  on.    I  think  it  would 
break  immediately  such  a  strain  came  upon  it.    I  do  not  know  that  an  Officer  is 
ever  placed  in  a  position  of  greater  responsibility  than  he  is  when  he  is  called  upon 
in  bad  weather  to  decide  whether  to  lower,  a  boat  after  a  man  who  has  fallen  over- 
board, because  the  question  is  this,  whether  you  are  not  going  to  lose  perhaps  eight 
or  ten  men  in  the  endeavour  to  save  one.    I  have  heard  what  my  friend  Mr.  StirUng 
Lacon  has  said,  and  I  should  really  prefer  his   plan   to  either  Kynaston's  or 
Clifford's.    I  have  never  adopted  either  of  those  plans,  because  I  considered  that  they 
were  just  as  likely  in  the  long  run  to  cause  accidents  as  they  were  to  prevent  them ; 
that  was  my  opinion.    For  that  reason  I  always  fitted  my  boats  in  the  ordinary  way. 
I  consider  Mr.  Lacon's  a  very  sensible  plan  for  smooth  water,  but  I  see  the  objection 
of  letting  go  when  the  ship  is  not  on  an  even  keel.    If  the  vessel  happened  to  be 
rolling  heavily,  the  boat  might  be  let  go  at  some  distance  from  the  water,  which 
would  be  objectionable.    This  question  of  submitting  plans  by  models  is,  I  think, 
most  unsatisfactory,  and  few  have  the  opportunity  of  having  them  put  to  actual  test. 
The  question  of  saving  life  at  sea  is  one  to  which  many  may  remember  my  name  has 
been  attached  for  a  very  great  number  of  years.  I  have  always  had  it  on  my  thoughts. 
I  think  a  good  deal  could  be  done  to  save  life  at  sea,  and  I  think  very  little  has  been 
done.    I  hear  that  in  the  United  States  they  have  an  association  for  the  purpose  of 
promoting  the  safety  of  life  at  sea,  and  that  that  association  has  done  a  great  deal  of 
good.  I  am  happy  to  say  an  association  of  a  similar  kind  has  been  formed  in  England, 
and  will  be  heard  of  in  a  very  short  time.    I  trust  everybody  who  can,  who  has  this 
great  and  important  question  at  heart,  when  they  see  this  opportunity  afforded  them 
will  come  forward  to  assist  that  association  to  promote  safety  of  life  at  sea,  by  putting 
a  model  merchant  ship  into  the  water  to  contain  all  the  best  means  and  appliances  by 
which  life  can  be  saved,  whether  it  be  for  the  lowering  of  boats,  or  for  saving  the 
breaking  of  chain  cables,  or  preventing  collision,  which  is  the  most  important  thing  of 
all.    We  have  railways  on  shore  ;  we  have  the  Board  of  Trade  enforcing  railway 
breaks,  not  only  that,  but  enforcing  the  adoption  of  the  yery  best  break  that  can  be 
procured.    At  sea  we  have  ships  running  wdth  a  screw  propeller  which  has  no  power 
wdiatever  to  arrest  the  progress  of  the  shij^,  and  imtil  we  do  get  a  break  of  some 
kiaid  to  our  ships  we  shall  never  stop  collisions,  because  if  the  helm  happens  to  be  put 
the  wrong  way,  on  the  ship  must  go,  and  she  must  go  over  everything  in  her  way. 

Mr.  Stieling  Lacon  ;  I  ought  to  have  spoken  before  Admiral  Elliot,  in  answer 
to  Captain  Wells,  who  spoke  of  the  danger  from  the  chain  falling  on  the  men.  Now 
there  is  no  necessity  to  have  a  chain.  You.  may  have  rope  pennants.  Then,  as  to  the 
fouling  of  the  screw,  I  should  think  the  first  thing  the  Commanding  Officer  woidd 
do  in  the  event  of  lowering  the  boat  would  be  to  stop  the  screw.  With  regard  to 
Mr.  Hill's  remarks,  he  will  recollect  that  I  stated  Admiral  Richards  had  written  to  me 
saying  that  it  was  through  no  fault  of  Mr.  Hill's  plan  that  the  accident  took  place. 

The  Chairman  :  I  am  sure  we  are  greatly  obliged  to  Mr.  Lacon  for  having 
brought  this  subject  forward  in  the  very  able  manner  he  has  done. 
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Friday,  February  14th,  1873. 

Major-general  J.  W.  ARMSTRONG,  C.B.,  Deputy  Adjutant 

General,  in  the  Chair. 


AN  ACCOUNT  OF  THE  PROCEEDINGS  OF  THE  CHITTA- 
GONG  COLUMN  OF  THE  LUSHAIE  EXPEDITIONARY 
FORCE,  1871-1872. 

By  Brevet-Major  C.  J.  East,  41st  Regiment,  Asst.  Quartermaster- 
General,  Bengal. 

On  the  south-eastern  frontier  of  Bengal,  lie  the  British  districts  of 
Cachar,  Sylhet,  and  Chittagong,  the  two  former  separated  from  the 
latter  by  the  nominally  independent  state  of  Hill  Tipperah.  The  state 
of  Munnepore,  which  enjoys  about  the  same  amount  of  independence  as 
Hill  Tipperah,  joins  Cachar  on  the  east,  and  to  the  south  of  this  dis- 
trict and  to  the  east  of  Hill  Tipperah  and  Chittagong,  extends  the 
country  occupied  by  the  Kookie  tribes,  or,  as  they  are  commonly 
called,  the  Lushaies.  These  tribes,  and  others  of  a  similar  character, 
occupy  the  mountainous  country  extending  from  our  south-eastern 
frontier  to  Burmah. 

Previous  to  last  winter  our  knowledge  of  the  Kookies  and  of  the 
country  they  inhabit  was  most  limited,  and  we  probably  learnt  more 
about  them  from  their  unwelcome  visits  to  us  than  from  the  almost 
resultless  expeditions  which  had  been  attempted  against  them.  For 
years  past,  these  tribes  had  been  in  the  habit  of  raiding  into  our  terri- 
tory, when  much  property  was  destroyed  and  numerous  British  subjects 
carried  away  into  captivity. 

It  is  necessary  to  give  a  short  account  of  the  raids  made  from  time 
to  time,  and  of  the  measures,  both  conciliatory  and  punitive,  with 
which  the  Lushaies  were  treated,  to  show  that  the  expedition  lately 
undertaken  was  an  absolute  necessity,  and  that  although  the  punish- 
ment we  then  inflicted  was  in  some  instances  severe,  it  was  not  more 
than  was  necessary  and  deserved. 

In  talking  of  these  tribes  it  will  perhaps  be  more  convenient  to  call 
them  the  Lushaies,  by  which  name  they  seem  to  be  now  generally 
known,  although  in  fact  this  term  is  only  properly  applicable  to  the 

Note. — For  Narrative  of  the  Cachar  Column  of  tlie  Lushaie  Expeditionary 
Force,  see  "  Journal  of  the  United  Service  Institution  of  India,"  Yol.  II,  page  35,  et 
seq.    See  also  "  Woodtliorpe's  "  Lushai  Expedition." — Ed. 
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royal  or  ruling  family,  from  wliicli  tlio  chiefs  of  the  several  tribes  arc 
descended,  and  as  the  chiefs  can  marry  only  Liishaies,  the  purity  of 
the  family  is  still  maintained. 

The  Lushaies  are  divided  into  several  independent  tribes  or  com- 
munities, which  occasionally  undertake  joint  expeditions  against  our 
borders  or  against  some  other  tribe,  and  now  and  then  fight  one  with 
another,  as  the  circumstances  of  the  time  may  dictate.  The  principal 
of  these  tribes  are  those  of  Poiboy,  Impanu,  Vonpilal,  and  the  sons  of 
Vanolel,  Lalbourah,  and  Tangdong,  in  the  north-east  of  the  Lushaie 
country;  of  Sookpilal,  which  occupies  the  country  east  of  Hill  Tip- 
perah;  of  Rutton  Pooea,  whose  territory  adjoins  ihe  hill  tracts  of 
Chittagong ;  of  the  Sylhoos,  one  of  the  most  warlike  of  all  the  tribes, 
occupying  the  country  to  the  south  of  Sookpilal,  between  Rutton  Pooea 
and  the  Howlongs  ;  and,  finally,  the  northern  Howlongs  and  the  southern. 
Howlongs,  which  occupy  the  country  to  the  east  of  the  Syloos  and 
extend  considerably  to  the  south,  being  separated  from  Burmah  by  the 
Shendoos,  another  raiding  tribe,  which,  however,  is  supposed  to  be 
separate  and  distinct  from  the  Lushaie  Kookie  tribes. 

It  is  generally  supposed  that  the  Lushaie  Kookies  have  been  gradu- 
ally driven  towards  our  frontier  by  tribes  further  east  and  south.  The 
earliest  account  that  can  be  traced  of  the  Kookies  takes  us  back  to  the 
year  1826,  when  they  attacked  and  barbarously  murdered  a  party  of 
woodcutters  from  Sylhet.  In  1844  they  made  a  night  attack  on  a 
village  in  the  same  district,  and  carried  off  seventy  heads  and  six 
captives.  A  small  detachment  of  troops  then  sent  into  the  hills  re- 
duced to  submission  the  offenders  and  brought  in  their  chief  Lai 
Chokla,  who  was  transported  for  life.  We  next  hear  of  them  in  1849, 
when  they  burnt  three  British  villages  in  Cachar,  killed  many  of 
the  inhabitants,  and  carried  off  a  number  into  slavery.  The  con- 
sequence was,  that  the  people  occupying  the  country  where  this  attack 
had  been  made,  deserted  it,  and  our  border  in  that  direction  became 
much  unsettled. 

The  Government  of  India  consequently  ordered  an  expedition  against 
the  Lushaies,  in  the  hope  that  prompt  punishment  might  prevent  fur- 
ther raids,  and  Colonel  Lister,  the  Political  Agent  in  the  Cossyah  Hills, 
was  appointed  to  the  command.  He  started  in  January,  1850,  with  6 
native  Officers,  29  non-commissioned  Officers,  and  200  sepoys,  and  pene- 
trated about  80  miles  in  a  southerly  direction  from  Cachar,  when  he 
surprised  and  destroyed  the  village  of  a  chief  named  Moollah.  Finding, 
however,  that  the  Lushaies  were  more  ni'.merous  and  powerful  than  had 
been  supposed,  he  retired  again  into  British  territory.  It  is  as  well  to 
notice  here  some  of  the  information  contained  in  Colonel  Lister's  report 
of  his  expedition,  as  this  had  to  be  taken  into  consideration  when  the 
strength  of  the  columns  for  the  late  campaign  was  determined. 

He  reported  that  the  road  he  traversed  was  through  thick  woods, 
varying  only  in  intensity  and  in  character  from  bamboos  to  large  forest 
trees,  and  utterly  uninhabited.  The  track  was  always  well  marked. 
Moollali's  cantonment  was  on  a  mountain  2,500  to  3,000  feet  high,  and 
other  large  villages  were  on  higher  peaks,  so  situated  probably  for  the 
sake  of  the  salubrity  as  well  as  the  safety  of  the  positions  from  attack.  He^ 


THE  LUSHAIE  EXPEDITIONARY  FORCE,  1871-1872.  115 


deacribed  the  Lnshaies  as  a  powerful  tribe  under  six  chiefs,  one  of*  whom 
is  supreme.  They  all  have  their  separate  cantonments,  with  a  number 
of  dependent  villages  attached.  In  these  cantonments  the  fighting- 
men  reside;  in  the  dependent  villages  are  located  the  ryots,  who  are 
merely  used  for  tilling  the  soil.  The  fighting  men,  he  said,  consisted, 
firstly,  of  Lushaies,  who  appear  to  be  a  cross  between  the  Kookies  and 
Burmese ;  secondly,  of  a  certain  number  of  true  Burmese,  entertained 
as  soldiers ;  and  thirdly,  of  refugees  and  outlaws  from  Munnepore  and 
our  own  frontier.  The  chief  at  the  head  of  the  tribes  was  said  to  have 
300  Burmese  in  his  service.  His  head-quarters,  which  lay  south- 
west of  Moollah's  village,  could  be  plainly  seen  with  a  telescope,  and 
appeared  to  be  a  cantonment  laid  out  with  great  regularity,  and  con- 
taining not  less  than  3,000  houses.  The  whole  of  the  chiefs  are  said 
to  be  able  to  raise  from  5,000  to  7,000  fighting  men,  part  being  armed 
with  muskets  and  the  remainder  with  spears.  Finally,  he  considered 
that  in  any  expedition  undertaken  against  them  a  good  deal  of  stockade- 
fighting  might  be  expected,  and  that  although  their  muskets  and  other 
offensive  weapons  were  not  to  be  dreaded,  they  might  cause  great 
difficulties  by  their  expertness  with  the  dhao,  and  the  facilities  their 
woods  afforded  both  in  materials  and  position  for  throwing  obstacles  in 
the  way  of  an  advance  and  of  a  retreat.  He  considered  that  a  force  of 
3,000  troops  would  be  necessary  to  subdue  the  Lushaies. 

The  sources  from  which  Colonel  Lister  obtained  this  information 
were  certainly  not  trustworthy,  for  nowhere  in  the  country  did  the 
expedition  of  last  winter  find  large  military  cantonments  nor  Burmese 
soldiers,  and  the  fighting  force  of  the  Lushaies  was  below  what  had 
been  represented. 

The  immediate  results  of  his  operations  appear  to  have  been  satisfac- 
tory, for  at  the  end  of  the  same  year  the  Chief  Sookpilal  came  into 
Cachar  on  a  friendly  visit  to  the  Deputy  Commissioner,  and  a  small 
trade  afterwards  began  between  the  Lushaies  and  our  own  frontier 
people. 

Up  to  1862  our  border  was  undisturbed,  but  in  that  year  three 
villages  near  Adumpore,  in  Sylhet,  were  attacked  and  burnt,  and  the 
inhabitants  either  killed  or  carried  off  as  captives.  In  consequence  of 
this,  negotiations  were  opened  with  Sookpilal,  and  he  was  promised  a 
small  annual  money  payment  if  he  would  prevent  his  own  people  and 
his  neighbours  from  raiding  ;  he  was  besides  to  pay  an  annual  tribute 
to  Government.  Tea  gardens  now  began  to  be  established  along  the 
borders  of  Cachar  and  towards  the  Lushaie  country,  and  this  appears  to 
have  made  the  Kookie  tribes  rather  uneasy.  Matters  remained  quiet 
however,  until  ,  the  close  of  1868,  when  some  villages  in  Sylhet  were 
attacked,  and  in  January  of  the  following  year,  the  tea  gardens  of 
Loharbund  and  Moneirkhal,  in  Cachar,  were  assailed. 

An  expedition,  under  General  Kuthall,  was  then  sent  into  the  Lushaie 
country,  but  it  started  at  too  late  a  season  to  be  able  to  effect  anything. 
It  advanced  in  three  columns,  two  of  which  penetrated  some  distance 
into  the  country,  but  they  had  to  retrace  their  steps  before  the  inhabited 
parts  were  reached.    Their  march  was  entirely  unopposed. 

Prom  December,  1869,  to  March,  1870,  the  Deputy  Commissioner  of 
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Cachar,  witli  a  small  police  escort,  traversed  a  great  part  of  the  northern 
and  western  Lushaie  country,  made  friends  with  the  representatives  of 
many  chiefs,  had  a  satisfactory  interview  with  Sookpilal,  and  was  not 
in  any  way  interfered  with  or  molested  by  the  inhabitants. 

Before  noticing  the  raids  made  on  Sylhet  and  Cachar  during  the 
winter  of  1870-71,  which  were  on  a  more  extensive  scale  than  any 
previously  undertaken  by  the  Lushaies,  and  were  the  immediate  cause 
of  the  expedition  of  last  winter,  it  will  be  as  well  to  give  in  a  few 
words  the  history  of  our  deahngs  up  to  this  time  with  the  Lushaies  on 
the  Chittagong  side. 

In  January,  1860,  an  inroad  was  made  into  Hill  Tipperah  by  some 
400  or  500  Kookies,  when  several  villages  were  burnt  and  many  inha- 
bitants slaughtered.  Following  the  course  of  the  Fenny  River,  this 
band  of  raiders  entered  British  Tipperah  at  Chagulneyah,  burnt  15 
villages^  slaughtered  185  of  the  inhabitants,  and  carried  off  100  cap- 
tives. After  staying  a  day  or  two  in  the  plains  they  hurried  off  to 
their  hills,  so  that  although  troops  and  police  were  sent  after  them, 
they  retired  without  being  in  any  way  punished.  These  raiders  were 
believed  to  belong  to  Button  Pooea's  clan.  In  January,  1861,  a  strong 
force  of  police  under  Captain  Baban,  proceeded  against  Button  Pooea's 
village.  On  their  approach,  the  Kookies  set  fire  to  the  village  and  fled 
into  their  woods.  After  doing  what  damage  was  possible  in  the  im- 
mediate neigjibourhood,  the  police  retired  to  British  territory  without 
having  been  able  to  inflict  any  severe  punishment  on  Button  Pooea's 
people.  Captain  Baban  had  found  the  country  extremely  diflB.cult,  and 
had  to  send  back  the  elephants  with  which  he  started,  it  being  im- 
possible to  take  them  on.  The  result  of  his  expedition  however  was, 
that  in  the  following  September  Button  Pooea  came  in  to  the  British 
frontier  Officer  and  made  his  submission.  Through  him  communica- 
tions were  opened  with  the  Syloos  and  Howdongs,  of  whom  we  then 
knew  nothing. 

Our  relations  with  these  two  tribes,  although  by  no  means  intimate, 
have  since  that  time  remained  on  a  more  or  less  satisfactory  footing, 
and  although  they  have  raided  on  other  parts  of  our  frontier,  they 
have  made  no  attempts  whatever  against  the  district  of  Chittagong. 
It  is  said  they  became  so  friendly  in  their  interviews  with  our  civil 
Officer  at  Kassalong,  that  one  of  their  chiefs  actually  proposed  that  he 
should  join  them  in  making  a  raid  against  Cachar  ! 

In  the  winter  of  1870-71,  Major  Graham  the  Civil  Officer,  and  Major 
Macdonald  of  the  Survey,  proceeded  with  a  small  police  escort  on  a 
friendly  mission  to  the  Syloo  country.  They  had  interviews  with  a  few' 
chiefs  and  with  some  head  men  of  villages,  but  they  were  positively 
forbidden  by  the  Syloos  to  proceed  beyond  the  first  village  reached, 
and  they  had  therefore  to  retire  again,  having  been  able  to  penetrate 
some  six  or  seven  miles  only  into  the  country. 

To  return  to  the  Cachar  side.  In  January  and  February,  1871, 
whilst  Mr.  Edgar  the  Deputy-Commissioner  of  Cachar  was  travelling 
in  Sookpilal's  country,  the  most  serious  raids  w^hich  had  yet  taken  place, 
occurred.  Several  tea  gardens  and  villages  in  Sylhet  and  Cachar  were 
attacked,  when  much  property  was  destroyed  and  considerable  plunder 
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carried  off.  Many  coolies  were  killed,  Mr.  Winchester  a  tea-grower 
was  murdered  at  Alexanderpore,  and  his  little  girl  taken  away,  with 
many  other  captives.  Extensive  raids  were  also  made  on  villages  in 
Hill  Tipperah  and  Munnepore.  The  attacks  made  on  this  occasion  were 
bolder  than  any  which  had  preceded  ;  the  Lnshaies  did  not  hurriedly 
retreat  as  had  been  their  habit,  but  they  stayed  for  three  or  four  days 
in  the  neighbourhood  of  the  tea  gardens,  and  if  their  first  attack  failed 
they  would  renew  it  on  the  following  day.  Their  force  was  not  accu- 
rately known,  but  it  is  supposed  they  had  not  less  than  800  fighting 
men.  It  was  too  late  in  the  season  to  attempt  to  punish  the  raiders, 
and  it  was  impossible  to  do  more  than  to  push  forvfard  troops  and 
police  to  the  frontier  posts  so  as  to  guard  more  securely  against  further 
attacks.  Great  anxiety  was  felt  for  Mr.  Edgar's  safety,  and  two  or 
three  small  detachments  of  troops  were  sent  out  to  meet  him.  Sook- 
pilal  fortunately  remained  friendly,  supplied  Mr.  Edgar  with  food, 
and  the  latter  with  the  assistance  of  one  of  the  detachments  which 
had  arrived  close  to  him,  was  enabled  to  return  in  safety  to  British 
territory  without  encountering  any  of  the  raiders. 

"Very  careful  inquiries  were  instituted  as  to  the  tribes  to  which  the 
raiders  belonged,  and  it  was  ascertained  with  tolerable  certainty  that 
the  Howlongs,  Syloos,  and  the  Korth  Eastern  Lushaies,  under  Lal- 
bourah,  had  joined  together  to  attack  us,  and  that  they  had  afterwards 
divided  between  them,  the  plunder  and  the  captives. 

Various  reasons  have  been  ascribed  to  the  Lushaies  as  inducing  them 
to  make  these  raids  on  our  border.  Some  people  say,  they  are  under- 
taken when  a  chief  dies,  in  order  to  secure  a  certain  number  of  heads 
to  bury  with  his  body,  for  according  to  the  Lushaie  belief,  the  number 
of  slaves  the  chief  will  have  in  the  next  world,  depends  on  the  number 
of"  heads  that  are  interred  with  him  ;  according  to  others  the  gradual 
extension  of  tea  gardens  is  distasteful  to  the  Lushaies,  and  they  have 
determined  to  do  all  in  their  power  to  drive  out  the  planters.  But  it 
hardly  appears  necessary  to  seek  for  other  causes  than  those  which 
generally  actuate  wild  border  tribes,  which  for  the  sake  of  plunder 
and  from  the  love  of  war-like  excitement,  make  incursions  into  their 
neighbours'  territory.  The  Lushaies  were  found  to  be  a  happy,  easy- 
going people,  not  over-fond  of  hard  labour  and  consequently  putting 
a  high  value  on  slaves,  whom  they  employed  as  hewers  of  wood  and 
carriers  of  water ;  slaves  also  were  used  as  articles  of  barter,  and  were 
exchanged  with  the  adjacent  tribe  of  Pois  for  guns,  as  many  as  five 
women  being  often  given  for  one  musket. 

However,  be  the  reasons  what  they  may,  which  induced  the  Lushaies 
to  raid,  it  had  become  very  evident  that  these  constantly-recurring  in- 
cursions of  theirs  into  British  territory  must  be  stopped,  and  it  having 
been  found  impossible  to  do  so  by  means  of  peaceful  overtures  or  con- 
ciliatory measures,  the  Government  of  India  had  of  necessity  to  order 
an  expedition  into  their  country,  and  in  order  that  its  results  might 
be  permanent^  it  was  advisable  that  it  should  be  on  a  more  extensive 
scale  than  those  which  had  already  taken  place. 

The  object  of  the  expedition  was  not  to  be  entirely  punitive.  The 
force  was  to  occupy  and  explore  as  much  of  the  Lushaie  country  as 
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possible,  and  if  its  advance  was  opposed,  the  neighbouring  villages 
were  to  be  attacked  and  burnt :  in  cases  where  it  could  be  ascertained 
that  particular  chiefs  or  villages  had  been  concerned  in  raids,  the 
offenders  were  to  be  fined,  and  every  effort  was  to  be  made  to  release 
the  captives.  It  was  to  be  explained  to  the  natives  that  they  were 
€ompletely  in  our  power ;  endeavours  were  to  be  made  to  establish 
permanently  friendly  relations,  to  induce  them  to  receive  occasionally 
our  agents  in  their  villages,  and  to  allow  British  subjects  free  access 
to  their  country.  Further,  opportunity  was  to  be  taken  of  showing 
them  the  advantages  of  establishing  a  regular  trade  with  the  people  on 
our  frontier. 

Government  decided  that  the  expedition  should  consist  of  two 
columns,  one  to  start  from  Cachar,  and  the  other  from  Chittagong ; 
that  operations  should  commence  by  the  15th  ISTovember  or  1st  De- 
cember at  latest,  and  be  brought  to  a  close  by  the  10th  March.  Be- 
tween these  dates  the  climate  was  believed  to  be  tolerably  healthy  ;  at 
other  times,  not  only  must  great  sickness  have  been  experienced,  but 
the  country  would  have  been  impracticable,  owing  to  the  long-continu- 
ing and  heavy  rains  and  the  consequent  flooding  of  the  rivers.  The 
forces  of  the  Rajahs  of  Munnepore  and  Tipperah  were  to  co-operate 
with  the  British  troops,  the  former  acting  with  the  Cachar  column  and 
the  latter  with  the  force  from  Chittagong,  whilst  to  the  north,  the 
friendly  services  of  Sookpilal  were  to  be  brought  into  requisition  as 
much  as  possible,  and  on  the  south,  the  Chief  Button  Pooea  was  to  be 
engaged  to  give  us  all  the  assistance  in  his  ]30wer. 

The  strength  of  the  columns  and  .the  particular  regiments  to  be 
selected  naturally  rested  with  the  Commander-in-Chief,  Lord  ISTapier 
of  Magdala.  To  determine  the  strength  and  composition  of  the  force, 
it  was  necessary  to  consider  the  objects  to  be  achieved  ;  the  nature  of 
the  country  ;  the  distance  to  which  it  was  to  be  penetrated  ;  the  time 
the  expedition  was  to  last ;  and  the  amount  of  opposition  which  might 
be  expected.  The  objects  of  the  expedition  and  the  time  of  its  dura- 
tion have  already  been  stated,  and  it  was-  evident  that  they  would 
necessitate  a  long  line  of  advance  into  a  hostile  country  on  which 
depots  and  posts  would  have  to  be  established  and  occupied  by  small 
detachments  of  troops.  It  might  therefore  be  calculated,  that  about 
one-third  of  the  force  would  be  available  for  active  operations  at  the 
most  advanced  point,  after  allowing  for  garrisons  of  posts,  and  for^ 
sick. 

.As  already  stated,  our  knowledge  of  the  country  between  the 
Chittagong  hill  tracts  and  Cachar  was  extremely  imperfect.  The 
river  Kurnafoolie  was  known  to  be  navigable  up  to  the  Lushaie  hill- 
ranges  occupied  by  Button  Pooea.  These  ranges,  about  2,000  feet 
high,  run  from  north  to  south,  and  beyond  them  to  the  east  many 
parallel  ranges  had  been  seen,  rising  to  4,000  and  5,000  feet  above  sea- 
level,  and  increasing  in  height  towards  the  north,  where  it  was  sup- 
posed they  joined  the  water-shed,  which  separates  the  rivers  running  to 
the  sea  from  those  flowing  towards  Cachar.  Some  30  or  40  miles 
north  of  this  watershed,  is  the  country  of  Sookpilal,  and  between  his 
northern  boundary  and  Cachar,  is  an  extensive  tract  some  30  miles 
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across,  of  low  swampy  valleys  rurming  nortli  and  south,  separated  by 
small  ranges,  and  the  whole  uninhabited. 

The  Lushaie  valleys  were  known  to  be  uninhabited,  uncultivated, 
and  covered  thickly  with  forest,  their  villages  and  cultivated  ground 
being  on  the  high  ranges,  access  to  which  was  by  narrow  and  difficult 
paths.  It  was  advisable  therefore,  that  troops  accustomed  to  mountain 
work  and  who  could  do  good  service  in  opening  out  roads  through 
a,  forest-clad  country,  should  be  employed.  As  probably  a  most  limited 
amount  of  baggage  only  could  be  taken,  and  as  it  was  believed  that  no 
food-resources  of  any  value  would  be  found  available,  occasional  priva- 
tion and  hardship  were  to  be  expected,  and  therefore  it  would  be 
necessary  to  employ  soldiers  with  good  stamina,  like  the  Punjabees  and 
Ooorkhas,  who  it  was  known  could  better  stand  hard  work  for  a  limited 
time  in  a  hot  and  very  moist  climate,  than  Bengalees  or  men  of  the 
north-west. 

As  regards  the  opposition  to  be  expected,  we  have  already  seen  what 
Colonel  Lister  wrote,  and  how  he  was  of  opinion  that  many  stockades 
would  have  to  be  attacked ;  and  Mr.  Edgar,  the  Deputy  Commissioner 
of  Cachar,  whose  recent  experience  was  probably  more  extensive  than 
that  of  any  other  frontier  Officer,  considered  that  in  any  expedition 
sent  against  the  Lushaies  a  strong  force  wo  aid  be  necessary,  and  that 
it  should  be  thoroughly  organized  and  equipped. 

It  would  appear  that  the  recommendation  in  Colonel  Lister's  report 
was  accepted  for  the  total  infantry  force,  for  the  two  columns  con- 
sisted of  3,000  men,  to  which  was  added  for  each  column  one  company 
of  sappers  and  half  a  battery  of  mountain  artillery.  The  exact  detail  of 
the  troops,  with  each  column,  is  as  given  below : — 

CacJiar  Column, 

Brigadier- General  Bourcliier,  C.B.,  1  Assist. -Quartermaster- General, 

1  Brigade  Major,  1  Aide-de-Cam^D. 

Half  Peshawur  mountain  battery  with  2  150-lb.  steel  guns,  and 

2  5|"  mortars,  37  gunners,  and  35  infantry  soldiers  attached,  trained 
to  work  guns. 

One  company  of  sappers,  with  equipment,  100  men. 

22nd  Punjab  Native  Infantry   500  picked  men 

42nd  Punjab  I^ative  Infantry   500  ,, 

44th  Punjab  ISTative  Infantry   500 

Cliittacjong  Column. 

Brigadier- General  Brownlow,  C.B.  and  A.D.C.,  1  Assist. -Quarter- 
master-General,  1  Brigade  Major,  1  Aide-de-Camp. 
Half  Peshawur  mountain  battery,  similarly  equipped. 
One  company  of  sappers,  with  equipment,  100  men. 

2nd  Goorkhas   500  picked  men 

4th  Goorkhas   500  „ 

27th  Punjab  Infantry   500 

The  guns,  mortars,  and  artillery  equipment  to  be  carried  on  elephants. 
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To  each.  General  a  Political  Officer  was  attaclied.  These  two  Officers, 
Mr.  Edgar  and  Captain  Lewin,  both  of  whom  had  great  experience  on 
the  frontier,  were  to  advise  the  Generals  on  all  questions  which  might 
arise  with  the  native  Chiefs ;  supreme  political  authority,  however, 
was  invested  in  the  Generals,  who  were  to  be  held  responsible  for  both 
political  and  military  proceedings. 

The  Rajah  of  Munnepore  kept  some  2,000  men  in  the  field,  but 
owing  to  the  difficulties  of  communication  between  his  troops  and 
General  Bourchier,  their  effective  co-operation  with  the  Cachar 
column  was  hardly  to  be  expected.  From  the  advanced  position  they 
took  up,  they  rendered  very  important  service  in  enabling  numerous 
Munnepore  and  British  captives  to  escape  to  them  from  the  Lushaie 
country,  and  they  must  also  have  afforded  considerable  security  to  the 
left  flank  of  General  Bourchier' s  line  of  advance.  General  Nuthall 
accompanied  the  Munnepore  contingent  in  a  political  capacity.  The 
troops  of  the  Tipperah  Bajah  were,  on  General  Brownlow's  recom- 
mendation, detailed  to  hold  certain  posts  on  the  Tipperab  frontier. 
To  each  column  there  was  attached  a  force  of  military  police,  to  bo 
employed  on  such,  duties  as  the  Generals  might  consider  most  ad« 
visable. 

The  equipment,  commissariat  arrangements,  and  carriage  for  the 
whole  of  the  troops  were  much  the  same.  The  operations  of  the 
two  columns  were  however  entirely  distinct,  and  although  it  was 
intended  originally  that  they  should  effect  a  junction,  this  was  not 
done,  owing  to  reasons  which  will  be  noticed  hereafter. 

This  account  will  now  be  confined  exclusively  to  the  proceedings  of 
the  Chittagong  column,  with  the  exception  of  showing  generally  the 
line  of  advance  followed  by  General  Bourchier. 

The  following  scales  of  equipment,  regimental  carriage,  and  esta- 
blishments were  ordered : — 


JSqiiipment. 

Each  soldier  to  carry  lbs.  ozs. 

Great  coat    7  0 

Waterproof  sheet,  7'  X  4',  to  be  worn  in  a  roll 

over  the  shoulder  with  great  coat    4  0 

Arms  and  accoutrements  -   16  0 

60  rounds  ammunition  in  pouch   5  7 

Two  days'  rations,  say   5  0 

Sundries   4  9 


Total    42  0 


To  the  troops  not  already  possessing  them,  kookries  were  issued  and 
boots,  and  bandages  to  bind  round  the  lower  part  of  the  leg  as  a 
protection  against  leech-bites  were  also  supplied. 

Carriage, 

Carriage  to  be  provided  by  Government  to  the  following  extent : — 
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lbs. 

General  Officer  Commanding   .  80 

Each  Staff  Officer  and  Commanding  Officer  of  regi- 
ment, extra  for  Office   40 

British  Officers    40 

Native  Officers   20 

Troops   12 

Followers   nil 

Cooking  utensils,  per  regiment   160 

Ditto  per  separate  company,  when  detached    40 

Hospital  stores   80 


Establishments. 
Private  servants  and  chargers  : — 

British  Officer,  each   1  servant. 

„    1  pony  and  1  syce. 

„  „    1  grass-cutter  for  every  2  ponies. 

Native  Officers   1  servant  between  2  Officers. 

R-egimental  followers — Three  per  separate  company,  or  24  per  regi- 
ment, and  to  provide  for  bheesties,  cooks,  sweepers,  cobblers,  &c. 
One  dandy  for  carrying  sick  or  wounded  for  each  company. 

The  kookrie  was  a  most  indispensable  article  of  equipment.  Men 
soon  learn  to  use  it  fairly,  but  a  Goorkha,  whose  national  weapon  it  is, 
wields  it  with  wonderful  skill.  Bamboos  as  thick  as  a  man's  arm  can  bo 
cut  through  with  one  stroke,  and  these,  by  means  of  the  kookrie,  can 
be  fashioned  into  water  vessels,  drinking  cups,  matting,  bedsteads, 
chairs,  and,  in  fact,  almost  anything.  The  bandages  as  a  protection 
against  leech-bites  did  not  prove  of  great  service,  as  the  men  generally 
preferred  marching  with  bare  legs.  The  scale  of  carriage  laid  down 
for  Officers  and  men  proved  generally  sufficient,  with  the  exception 
that  for  the  former  there  was  very  great  difficulty  in  carrying  cooking 
utensils  sufficient,  within  the  prescribed  limit  of  40  lbs.  Of  the  ponies 
allowed  to  Officers  I  may  here  mention  that  three  only,  with  much 
trouble,  reached  the  front,  and  that  it  was  impossible  to  ride  them 
imtil  we  commenced  our  return  march,  when  roads  had  been  made. 

Ammunition  and  JEntrencliing  Tools. 

Each  half  battery  was  supplied  with  118  rounds  per  gun  and  104  per 
mortar,  and  100  rounds  per  gun  and  mortar  were  placed  in  reserve  at 
Chittagong.  Fifty  Hales'  rockets,  with  two  troughs  for  firing  them, 
and  50  blue  lights  were  ordered  for  each  half  battery ;  the  rockets, 
however,  had  to  be  obtained  from  England,  and  did  not  arrive  until 
rather  late. 

The  service  ammunition  of  the  infantry  consisted  of  200  rounds  per 
man,  distributed  as  follows  : — 

60  rounds  in  pouch. 

40  rounds,  1st  regimental  reserve,  in  leather  cartouches  placed  in 
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bnllock  boxes,  two  cartouches  in  eacli  box.  The  filled 
cartouche  weighs  37  lbs. 
100  rounds,  2nd  regimental  reserve,  in  bullock  boxes  without  car- 
touches. Each  bullock  box  contained  800  rounds,  and 
weighed  when  full  93  lbs.,  and  was  provided  with  a  rope 
and  bamboo  for  carriage  by  two  men. 

In  addition  to  the  above,  100  rounds  of  small- arm  ammunition  per 
man,  packed  in  camel  boxes,  was  placed  in  reserve  at  Chittagong. 
The  whole  of  the  infantry  was  armed  with  Enfield  rifles ;  the  Sapper 
company  had  smooth  bores. 

The  Sappers  took  with  them  their  own  company  equipment  of 
engineering  tools  and  stores,  and  in  addition  to  these  the  Ordnance 
Department  furnished — 

500  mamooties,  a  sort  of  native  shovel. 
100  pickaxes. 
200  felling  axes. 
200  hatchets. 
25  crowbars. 

A  few  native  blacksmiths,  with  forge  for  the  repair  of  tools,  were  also 
sent. 

'Rations. 

The  daily  ration  of  food  for  troops,  followers,  and  coolies  was — 

lbs.  ozs. 


Atta,  flour,  or  rice   2  0 

Dal — a  pulse   0  4 

Ghee — clarified  butter   0  2 

Salt   0  0-1 


Rum  was  issued  when  possible,  and  to  non-rum- drinkers  an  occasional 
allowance  of  tea  and  sugar  was  given. 

The  Ofiicers'  ration,  supplied  by  the  Commissariat  Department, 
was — 

lbs.  ozs. 


Biscuit   1  0 

Meat — Australian  or  salt    1  0 

Eice    0  4 

Sugar    0  2i 

Tea    0  0| 

Butter    0  l' 

Salt    0  1 

Flour   0  6 

Hum,  low  proof    0  2  drams. 


A  very  occasional  issue  of  potatoes  or  of  preserved  carrots  was  also 
made. 

Owing  to  the  excessive  moisture  of  the  climate,  the  flour  and  atta 
had  to  be  packed  in  waterproof  bags  to  prevent  its  becoming  mouldy, 
and  the  whole  of  the  packages  of  the  Commissariat  were  arranged  so  as 
not  to  weigh  more  than  40  lbs.,  the  weight  which  it  had  been  decided 
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coolies  were  to  carry.  A  9-gallon  cask  of  rum  formed  a  load  for  two 
coolies,  and  owing  to  there  being  at  first  a  deficiency  of  these  small 
casks,  it  was  impossible  to  get  rnni  np  to  the  front  for  some  consider- 
able time. 

The  carriage  to  be  employed  consisted  of  coolies  or  porters  and 
elephants.  It  was  considered  nnadvisable  to  use  mules  for  many 
reasons,  the  principal  being  the  difficulties  of  the  paths,  the  probable 
scarcity  of  water,  the  deficiency  of  encamping  ground,  and  the  long  dis- 
tance, viz.,  from,  the  Punjab,  they  would  have  to  be  brought.  The 
original  orders  directed  2,000  coolies  to  be  entertained,  of  which  600 
were  to  carry  Officers'  and  men's  kits  and  ammunition,  and  the  remaining 
1,200,  commissariat  supplies ;  it  will  be  seen  that  this  number  had  to  be 
increased.  With  the  exception  of  300  ITepaulese  engaged  by  the  Civil 
Authorities,  all  the  coolies  were  collected  by  the  Commissariat  Depart- 
ment in  the  Punjab  and  jN"orth- Western  Provinces  and  forwarded  to 
Calcutta  by  rail.  Tliere,  under  the  orders  of  the  Commandant  of  the 
cooly  corps  and  the  two  British  Officers  appointed  to  assist  him,  they  wero 
formed  into  divisions  of  100  men,  each  division  having  one  sirdar  or 
head  man,  and  four  mates  who  were  placed  in  charge  of  sections  of  25. 
To  maintain  something  like  discipline  amongst  them,  some  half-dozen 
non-commissioned  Officers  of  native  regiments  at  Calcutta  were  at- 
tached to  the  corps.  Each  cooly  was  provided  with  a  blanket,  a  pair  of 
shoes,  leg-bandages,  and  a  dhao,  which  is  a  sort  of  large  hatchet-knife, 
and  can  be  used  either  as  a  defensive  weapon  or  for  catting  down  trees 
and  brushwood;  a  waterproof  sheet  was  also  supplied  to  every  four 
coolies. 

One  hundred  elephants  eventually  increased  to  one  hundred  and 
seventeen  were  forwarded  to  Chittagong,  but  these  could  not  be  em- 
ployed until  roads  had  been  opened  out. 

A  survey  party  consisting  of  four  Officers  and  a  native  establishment 
of  thirty-two  men,  was  attached  to  the  column. 

The  construction  of  a  telegraph  line  was  ordered  from  Chittagong 
to  Demagree,  where  the  most  advanced  depot  was  to  be  placed,  a 
distance  of  about  125  miles,  and  50  miles  of  wire  were  to  be  taken  to 
form  a  flying  line  if  necessary,  on  the  advance  of  the  column  into  the 
enemy's  country. 

On  arrival  of  the  troops  in  Calcutta  they  were  placed  on  board  river 
steamers  and  flats,  and  despatched  via  the  Sunderbunds  to  Chittagong. 
The  six  hours  at  sea  this  voyage  necessitated,  could  fortunately  at  that 
season  of  the  year  be  undertaken  without  fear  of  rough  weather.  It 
took  eight  days  by  this  route  to  reach  Chittagong,  and  unfortunately 
the  result  of  travelling  through  the  unhealthy  Sunderbunds  was  that 
in  every  detachment  of  troops  one  or  two  cases  of  cholera  occurred, 
either  on  the  passage  or  immediately  after  arrival ;  happily  however 
the  disease  did  not  spread.  The  first  troops  to  reach  Chittagong  were 
the  2nd  Goorkhas  and  Sapper  Company,  which  arrived  on  the  5tli 
November,  the  27th  IN'.I.  and  half  battery  landed  on  the  21st  ISTovem- 
ber,  and  the  4th  Goorkhas  on  the  25th  ISTovember.  The  coolies  were 
despatched  in  batches  of  about  400  from  Calcutta  by  sea,  the  voyage 
taking  three  days.    The  first  detachment  reached  Chittagong  on  the 
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7tli  October,  and  tliey  continued  to  arrive  nntil  the  7th  December,  a 
supplementary  detachment  of  some  200  and  odd  landing  on  the  15th 
January. 

On  the  28th  October,  the  General  and  remainder  of  his  staff  arrived, 
the  Assistant  Quartermaster- General  and  Principal  Commissariat 
Officer  having  been  sent  down  early  in  October  to  collect  as  much  in- 
formation as  possible  and  to  make  all  preliminary  arrangements.  The 
General  had  been  ordered  to  commence  his  advance  from  the  advanced 
depot  to  be  established  at  Demagree  on  the  1st  December.  The  base 
of  operations  was  to  be  established  at  Chittagong,  and  steps  were 
at  once  taken  to  secure  the  necessary  buildings  for  a  depot  hospital, 
to  which  all  seriously  sick  troops  and  coolies  could  be  despatched  from 
the  front :  proper  shelter  had  to  be  obtained  for  the  reserve  ammuni- 
tion and  stores  and  for  the  camp  equipage  of  the  troops,  which  under 
orders  from  the  Commander-in-Chief  was  not  to  be  taken  beyond  that 
place. 

The  General's  attention  was  first  given  to  the  security  of  the 
country  which  he  would  leave  behind  him  on  either  flank  of  his  line  of 
advance.  Hill  Tipperah  had  suffered  much  from  Lushaie  raids  during 
the  preceding  winter,  and  considerable  outlying  districts  had  in  con- 
sequence been  abandoned  by  the  inhabitants.  In  communication  with 
ihe  political  agent  at  Hill  Tipperah,  it  was  determined  to  establish  five 
police  posts,  extending  from  Kailashur  to  Oodehpore,  and  to  build  a 
■Gtockade  for  100  men  at  Choupphoo,  whence  constant  patrols  would 
be  sent  to  Sabong  Mabrong,  the  part  of  the  frontier  most  likely  to  be 
invaded,  and  also  to  Khagorea,  the  police  post  on  the  General's  extreme 
left.  The  Tipperah  Rajah's  troops  were  poorly  armed  and  disciplined, 
and  the  most  to  be  expected  of  them  w^as  that  they  would  make  a  suc- 
cessful defence  if  attacked. 

A  force  of  three  British  Officers  and  about  400  men  of  the  military 
police  battalion  were  placed  at  the  General's  disposal.  With  part  of 
these  he  determined  to  re- occupy  certain  posts  which  had  been  held  in 
previous  cold  seasons  along  our  frontier  to  the  south  of  the  Kurna- 
foolie  River,  and  to  establish  others,  as  it  was  thought  probable  that 
the  raiding  tribe  of  the  Shendoos,  who  are  our  neighbours  on  this  side, 
might  take  advantage  of  our  being  occupied  with  the  Syloos  and 
Howlongs  to  make  invasions  into  our  territory,  and  which  indeed  they 
attempted  to  do,  but  without  success.  A  British  Officer  and  130  men 
were  to  accompany  the  troops  of  the  expedition,  and  50  were  to  occupy 
the  stockade  at  Khagoreea.  The  distribution  of  the  police  was  as 
follows,  and  the  posts  they  occupied  are  marked  on  the  map : — 


Khagoreea   50 

Belasurree   50 

Phurwar    40 

Pindoo    50 

Thursa    30 

Chima    60 

With  advance    130 
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It  is  necessary  to  give  now  a  short  description  of  the  River  Kurna- 
foolie,  as  far  as  Upper  Burkul ;  of  the  posts  which*  were  estabhshed  on 
it ;  and  of  the  means  at  the  General's  disposal  for  moving  troops  np  tho 
river.  The  town  of  Chittagong  on  the  right  bank  is  abont  15  miles 
from  the  sea,  and  so  far  steamers  of  2,000  tons  can  proceed.  From 
Chittagong  to  Chandragoona,  a  distance  of  27  miles,  the  river  con- 
tinues a  fine  wide  stream,  but  in  places  at  low  tide  with  a  depth  of 
only  6  feet,  and  flows  through  a  flat,  well- cultivated  country  inhabited 
principally  by  Bengalees.  Above  Ohandragoona,  the  hilly  country  of 
the  Chukmas  a  tribe  having  much  resemblance  to  the  Burmese,  is 
traversed,  and  for  34  miles  np  to  the  station  of  Rangamattea  the  river 
is  navigable  by  flat-bottomed  river  steamers  and  flats.  Jnst  below 
Rangamattea  a  bar  existed,  which  when  the  river  fell  would  prevent 
steamers  reaching  the  station,  and  a  dredge  which  had  been  sent 
down  from  Calcutta  for  the  purpose,  was  put  to  work  upon  it.  Ran- 
gamattea  was  the  head-quarters  of  the  Frontier  Police  Battalion  and 
the  station  of  the  Deputy- Commissioner,  and  with  the  exception  of  a 
small  police  post  at  Kassalong,  had  been  hitherto  the  most  advanced 
British  position  in  this  direction.  As  it  was  impossible  for  river 
steamers  to  proceed  beyond  this  place,  all  troops  and  coolies  had  to 
be  landed  here,  and  for  their  shelter  the  civil  authorities  had  prepared 
rough  huts  of  bamboo,  with  the  floors  well  raised  off  the  ground  ; 
these  huts  would  hold  easily  500  men.  A  small  commissariat  depot 
was  also  established  here.  The  General  had  two  river  steamers  at  his 
disposal,  the  ''Koel"  which  would  carry  280  men,  and  the  "India" 
which  would  take  150  ;  and  in  order  to  increase  the  means  of  transport 
several  large  country  boats  were  roughly  decked  for  the  accommoda- 
tion of  troops,  and  four  or  six  of  these,  each  holding  25  men,  were 
towed  up  by  each  steamer.  The  voyage  from  Chittagong  to  Ranga- 
mattea  and  back  again  generally  occupied  three  days. 

From  Rangamattea  to  Kassalong,  17  miles,  the  depth  of  water  was 
nowhere  less  than  2  feet  6  inches,  and  on  this  part  of  the  river  it  was 
possible  to  use  the  large-sized  country  boats ;  but  from  the  latter  place 
to  Lower  Burkul,  12  miles,  no  boats  drawing  more  than  18  inches  could 
pass.  Above  Rangamattea  the  river  narrowed  much  in  places,  and 
occasionally  flowed  through  picturesque,  rocky  clifls  with  a  very  strong 
current.  With  the  exception  of  occasional  patches  cleared  for  culti- 
vation, the  banks  were  formed  by  most  thickly-wooded  hills,  rising 
however  to  no  very  great  height,  with  here  and  there  a  pretty  Chukma 
village  showing  through  the  trees,  the  houses  all  being  built  of  bamboo 
and  with  their  floors  raised  on  poles  some  8  or  10  feet  above  the 
ground.  A  small  steamer  called  the  "Flame,"  of  14-horse  power  and 
drawing  only  18  inches,  had  been  sent  from  Calcutta  for  work  on  the 
upper  part  of  the  river,  and  she  was  placed  between  Rangamattea  and 
Kassalong.  At  first  she  was  used  to  tow  large  country  boats,  but 
later  two  flats  for  her  arrived,  and  these  could  each  carry  100  men  and 
a  large  amount  of  commissariat  supplies.  The  small  boats  or  canoes 
called  also  dugouts,  employed  between  Rangamattea  and  Burkul,  would 
carry  on  an  average  7  armed  men,  10  coolies,  or  20  cwt.  of  stores ;  they 
w^ere  furnished  with  light-arched  coverings  made  of  matting.  Some 
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300  of  these  boats  had  been  collected  for  the  purposes  of  the  expedition, 
and  the  monthly  hire  which  had  to  be  paid  for  them  formed  no  small 
item  of  the  total  expenses  incurred. 

At  Kassalong  there  was  a  considerable  extent  of  level  ground,  suffi- 
cient to  encamp  at  least  two  native  regiments,  and  it  possessed  a  small 
bazaar,  which  had  been  some  time  established  with  a  view  of  opening 
a  trade  with  the  Lushaies.  There  was  a  police  stockade  ;  it  was  our 
most  advanced  post  in  this  direction ;  the  limit  of  our  steamer  com- 
munication up  the  river ;  and  was  known  to  be  tolerably  healthy.  It 
was  therefore  determined  to  establish  a  depot  here.  Hospital  sheds 
capable  of  holding  150  sick,  two  large  commissariat  buildings,  and 
rough  huts  to  shelter  about  700  men,  were  accordingly  put  in  hand. 
These  works  were  carried  out  by  hill  coolies,  collected  much  against 
their  will  by  the  civil  authorities.  The  neighbouring  country  fortu- 
nately abounded  in  bamboos  ;  and  it  may  be  as  well  to  explain  how  this 
most  useful  of  forest  trees  is  used  for  the  floors,  sides,  and  roof  of  a 
bouse.  The  female  bamboo  is  hollow.  A  branch  of  sufficient  size 
being  selected,  it  is  cut  completely  through  at  one  part  of  the  circum- 
ference down  the  whole  length,  whilst  at  other  parts  it  is  only  cut  half 
through  in  innumerable  longitudinal  slits.  It  is  then  opened  out  flat 
and  thus  forms  a  sort  of  flexible  plank  from  9"  to  12"  wide  according 
to  the  size  of  Ihe  bamboo,  and  of  course  of  the  same  length  as  the 
branch.  These  long  broad  slips  are  interlaced  so  as  to  form  a  sort  of 
matting,  which  being  made  according  to  the  size  required,  is  lifted 
bodily  into  its  place  on  the  roof  or  the  wall,  or  wherever  it  may  be. 
Each  regiment  was  to  have  a  small  store  depot  at  Kassalong,  to  contain 
the  2nd  regimental  reserve  of  small  arm  ammunition  (which  reserve 
was  never  required  further  to  the  front),  and  all  articles  of  clothing, 
&c.,  which  the  troops  had  brought  with  tbem  in  excess  of  what  was  to 
be  taken  into  the  field.  A  reserve  of  boots  and  blankets  was  also 
formed,  to  be  drawn  on  as  required  by  the  troops  in  front. 

As  it  was  possible  the  Howlongs  might  get  round  the  right  flank  of 
the  column  and  attempt  an  attack  against  this  place,  it  was  deter- 
mined to  leave  here  a  garrison  of  one  company  with  a  British  Officer 
in  command.  A  road  of  about  8  miles  in  length  had  been  opened 
out  between  Kassalong  and  Lower  Burkul  by  the  civil  authorities. 
As  it  was  impossible  that  all  the  troops  could  travel  between  these  two 
places  by  river,  owing  to  the  greater  number  of  the  boats  being  re- 
quired for  the  conveyance  of  commissariat  supplies,  a  part  of  the  force 
which  proceeded  by  land  had  here  an  opportunity  of  forming  some 
idea  of  what  marching  in  the  Lushaie  country  would  be  like. 

To  begin  with,  the  natives  on  our  frontier  consider  the  course  of  a 
mountain  stream  an  excellent  road,  and  so  long  as  the  pools  of  water 
it  contains  are  not  more  than  three  feet  in  depth,  they  do  not  think  it 
requires  in  any  way  to  be  improved ;  in  the  next  place,  in  crossing  a 
hill  range,  the  path  is  taken  straight  up  one  side  and  straight  down  the 
other,  and  the  clay  soil,  kept  in  a  state  of  moisture  by  the  heavy 
dews,  is  so  slippery,  that  to  accomplish  the  descent  of  one  of  these 
hill-paths  in  safety  it  is  often  necessary  to  hold  on  by  the  trees  alongside. 
This  bit  of  road,  with  its  constant  ascents  and  descents,  and  the  2|- 
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miles  in  continuation  to  Upper  Burkul,  proved  a  trying  marcli  to  begin 
with,  both  for  troops  and  coolies. 

From  Lower  to  Upper  Bnrknl,  a  distance  of  2^  miles,  there  are  a 
succession  of  falls  and  rapids  which  render  this  part  of  the  river  un- 
navigable  ;  and  it  was  only  with  very  great  labour  that  some  twenty  of 
the  smallest  dugouts  could  be  dragged  up  through  the  shallow  water  • 
at  the  side  of  the  river.  The  still  smaller  canoes  which  had  principally 
to  be  used  above  Upper  Burkul,  could  be  dragged  up  with  less  difficulty, 
although  to  get  some  300  of  these  passed  up  occupied  considerable 
time.  This  proved  the  first  break  in  our  line  of  water  communication. 
It  was  necessary  to  build  sheds  at  Lower  and  Upper  Burkul  for  the 
storage  of  commissariat  supplies,  a,nd  to  place  a  small  detachment  of 
troops  at  each  place.  The  first  coolies  that  arrived  had  been  put  to 
work  on  the  path  between  these  two  places  to  make  it  passable  for 
laden  elephants,  and  this  was  found  to  be  a  troublesome  bit  of  road- 
making  owing  to  the  many  watercourses  across  which  the  path  had 
to  be  taken. 

On  the  8th  l^ovember  a  party  of  1 10  police,  under  a  British  Officer, 
had  started  by  march  from  Upper  Burkul  to  Demagree  to  clear  ground 
there,  and  to  commence  work  on  the  stockade  which  had  been  ordered. 
Demagree  is  in  the  country  of  our  Lushaie  ally,  the  Chief,  Button 
Pooea,  but  the  guides  he  furnished  to  the  police  either  could  not  or 
would  not  show  the  way,  and  consequently  they  had  to  make  a  much 
longer  march  of  it  than  necessary.  The  General  with  the  2nd  Goorkha 
E-egiment,  left  Chittagong  on  the  7th  November,  and  on  the  12th  he 
arrived  at  Upper  Burkul  with  the  head- quarters  and  two  companies  of 
the  regiment.  Huts  had  been  prepared  for  about  400  men,  and  the 
troops  and  coolies  occupied  these  until  arrangements  for  their  further 
advance  could  be  made.  On  the  morning  of  the  13th,  Button  Pooea 
came  in  and  had  an  interview  with  the  General.  He  seemed  rather 
anxious  about  the  consequences  to  himself  after  we  left  the  country, 
if  he  took  part  with  us  against  the  Syloos,  as  theirs  being  the 
stronger  tribe,  they  would  naturally  retaliate  when  we  were  no  longer 
there  to  assist  him.  He  was  however  satisfied,  on  being  assured  that 
if  he  rendered  us  good  service,  he  would  not  be  deserted.  He  then 
made  a  demand  for  arms  and  ammunition,  and  said  he  would  lead  a 
war  party  at  once  against  the  common  enemy.  His  demand  had  to 
be  met  evasively,  and  it  was  with  some  little  difficulty  he  was  made  to 
understand  that  he  would  only  be  allowed  to  undertake  military  ex- 
peditions with  the  General's  sanction,  and  that  just  now  it  was  not 
considered  advisable  he  should  commence  operations.  We  shall  see 
further  on  that  th^  military  prowess  of  his  tribe  did  not  at  any  time 
prove  of  great  advantage  to  us.  He  stated  that  the  Syloos  and  How- 
longs  had  had  spies  watching  our  collection  of  supplies,  making  of 
roads,  &c.,  and  that  the  tribes  had  come  to  the  conclusion  we  should 
never  get  so  far  as  their  villages,  but  if  we  did,  they  intended  to  fight 
to  the  last.  He  Avarned  us  that  we  might  be  attacked  on  our  right 
flank,  on  our  advance  to  Demagree,  by  Howlongs.  Button  Pooea  and 
his  few  attendants  being  the  first  Lushaies  we  had  seen,  were  naturally 
observed  with  much  interest,   and  their  fondness  for  rum  and  the 
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amount  they  could  drink  without  being  in  the  least  affected,  were 
matters  of  considerable  astonishment.  In  fact  they  had  to  be  put  on 
a  limited  allowance,  both  for  their  own  sakes  and  because  as  yet  we 
had  not  been  able  to  get  many  casks  of  spirits  so  far  up  country.  The 
Chief  himself  was  but  little  better  dressed  than  his  followers  ;  his  ap- 
pearance was  not  prepossessing ;  he  had  a  crafty  eye,  and  his  stolid, 
immoveable,  and  somewhat  heavy  features,  gave  but  little  indication 
of  the  thoughts  passing  through  his  mind.  The  General  hoped  how- 
ever he  would  prove  a  useful  ally,  and  looked  to  him  to  furnish  us 
with  guides  and  information,  and  also  as  a  possible  go-between  in  our 
communications  with  the  enemy.  There  had  been  great  difficulty  in 
procuring  interpreters,  but  Captain  Lewin  the  Political  Officer,  had 
collected  all  that  were  available,  and  these  consisted  of  five  men.  The 
interpreters  specially  provided  for  the  General  consisted  of  two  men, 
one  of  whom  translated  the  Lushaie  language  into  Bengalee,  and  the 
other  interpreted  the  Bengalee  into  bad  Hindostani ;  it  may  be  ima- 
gined therefore,  that  it  was  no  very  easy  matter  to  carry  on  a  con- 
versation with  a  Lushaie  through  such  a  medium. 

An  exploration  for  some  few  miles  of  the  line  of  country  which  would 
have  to  be  followed  in  an  advance  on  Demagree,  made  it  evident  that 
to  open  out  a  road  to  that  place  for  laden  elephants,  would  require 
more  time  and  labour  than  could  be  devoted  to  it,  and  it  was  therefore 
decided,  to  make  simply  a  path  which  could  be  traversed  by  troops  and 
by  unladen  elephants,  and  to  keep  to  the  river  for  the  line  of  commu- 
nication for  supplies.  The  company  of  Sappers  which  reached  Upper 
Burkul  on  the  14th,  two  companies  of  Goorkhas,  and  some  400  coolies, 
were  put  to  work  on  the  path  to  Demagree,  which  was  marked  out  by 
the  first  detachment  of  troops  which  proceeded  to  that  place,  an  account 
of  whose  march  will  be  given  presently. 

The  canoes  used  on  the  river  above  Upper  Burkul,  consisted  of  small 
cranky  boats,  in  which  it  was  necessary  to  sit  quite  still  to  prevent  their 
upsetting.  Attempts  were  made  to  form  them  into  rafts,  by  fastening 
two  together  with  a  platform,  but  it  was  found  impossible,  when  thus 
connected,  to  get  them  through  the  rapids,  and  it  was  therefore  neces- 
sary to  use  them  singly.  Actual  experiment  showed  that,  besides  the 
two  hill  men  who  managed  the  canoe,  each  would  take  on  an  average, 
four  armed  men,  or  5  cwt.  of  commissariat  stores.  On  the  16th,  the 
General,  the  Political  Officer  and  one  company  of  Goorkhas,  started  by 
boat  from  Upper  Burkul,  taking  with  them  50  canoes  laden  with 
supplies.  The  first  day,  during  which  many  small  and  not  difficult 
rapids  were  encountered,  Ootun  Chuttra  was  reached.  At  this  place 
the  rapids  were  difficult  and  of  considerable  extent,  and  only  small 
canoes  could  be  passed  over  them.  It  was  therefore  determined  to 
use  the  dugouts,  and  also  a  certain  number  of  canoes  so  far  only,  and 
to  establish  there  a  depot  with  stockade  and  small  garrison.  Subse- 
quently, when  more  coolies  became  available  a  path  was  made,  and  a 
porterage  established  alongside  these  rapids.  The  second  day,  the  fleet 
of  canoes  reached  Demagree,  the  only  difficulty  experienced  being  some 
rapids  just  below  that  place,  through  which  subsequently  the  Sappers 
made  an  easy  passage. 


THE  LUSHAIE  EXPEDITIONARY  FORCE,  1871-1872.  129 


The  same  day  that  the  General  left  Burkul,  a  detachment  of  tw(.* 
companies  of  the  2nd  Goorkhas,  with  250  coolies,  of  whom  175  carried 
rations,  and  the  remainder  working  tools  and  baggage,  accompanied  by 
Rntton  Pooea  and  his  followers  as  guides,  commenced  their  march 
towards  Demagree.    The  distance  between  these  two  places  is  probably 
35  miles,  and  to  accomplish  this,  although  working  hard  from  daylight 
until  seven  or  eight  at  night,  it  took  the  detachment  five  days.  The 
five  marches  then  made  were  afterwards  divided  into  four.     One  con- 
siderable river  and  three  mountain  ranges  had  to  be  crossed,  and  the 
latter,  although  not  exceeding  2,000  feet  in  height,  were  steep  and 
difficult.    For  more  than  half  the  distance  the  track  led  along  the 
beds  of  small  rivers,  with  the  water  often  more  than  knee- deep,  and 
this  proved  the  pleasantest  part  of  the  march.    The  river-bed  was 
generally  of  fine  gravel  or  sand  ;  at  some  places  however,  it  consisted 
of  soft  iDlack  mud,  whilst  at  others,  the  troops  and  coolies  had  to 
struggle  as  best  they  could  over  large  slippery  boulders.     When  the 
river- courses  were  left,  it  was  to  take  some  short  cut  across  a  steep  hill 
or  to  ascend  a  mountain  range,  the  clay  slopes  of  which,  moistened  by 
the  dew,  and  still  further  wetted  by  the  feet  of  the  troops  as  they  left 
the  rivers,  proved  so  difficult  for  the  coolies,  that  regular  steps  had  to 
be  cut  on  them.    The  dew  was  so  heavy,  that  at  night  after  condensing 
on  the  trees  above,  it  pattered  down  on  the  roofs  of  our  small  sheds  like 
rain,  and  as  the  sun  can  rarely  penetrate  through  the  dense  foliage  of 
large  forest  trees,  bamboos,  and  underwood,  the  ground  remains  in  a 
constant  state  of  moisture.    The  river  crossed  is  called  the  Thega,  and 
is  a  tributary  of  the  Kurnafoolie.  It  has  a  width  of  from  85  to  40  yards, 
and  a  suspension  bridge  50  yards  in  length  and  40  feet  above  the 
water,  constructed  entirely  of  long  creepers  and  bamboos,  had  been 
thrown  across  it  by  the  Lushaies.    We  learnt  that  this  structure  has 
to  be  rebuilt  every  year,  but  that  this  year  it  had  not  been  done.  As 
the  creepers  appeared  exceedingly  dry  and  brittle,  it  was  considered 
advisable  not  to  send  laden  coolies  over  it.    After  searching  for  some 
time,  a  ford  not  exceeding  2  feet  6  inches  in  depth  was  found,  and 
marked  off  with  long  stakes.     Fortunately  where  the  ford  existed, 
there  was  a  firm  sandy  bottom,  and  consequently  all  that  was  required 
to  render  the  passage  practicable  for  elephants  was  to  make  paths 
down  the  steep  banks  of  the  river  to  the  water's  edge. 

One  day's  march  was  much  like  another,  and  may  be  described 
briefly  as  follows : — At  daybreak  the  men  lit  fires  and  cooked  a 
meal,  and  as  soon  as  this  was  eaten  the  march  commenced,  and 
having  been  warned  that  we  might  be  attacked  on  the  road  it  had 
to  be  conducted  with  all  military  precautions.  An  advanced  guard 
of  about  30  men,  accompanied  by  40  or  50  coolies  with  axes,  picks, 
and  shovels,  started  an  "hour  before  the  rest  and  cleared  away  trees 
which  had  fallen  across  the  path,  improved  ascents  and  descents, 
which  were  particularly  difficult,  and  closed  with  branches  of  trees  all 
paths  to  the  right  or  left  which  would  have  led  the  main  body  ofi*  the 
direct  road.  It  was  found  utterly  impossible  to  send  out  flanking 
parties ;  although  tried  on  one  or  two  occasions,  it  was  with  the 
invariable  result  of  the  flankers  being  lost  in  the  dense  woods  through 
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which,  we  marched,  and  our  having  to  delay  whilst  men  were  sent  out 
to  find  thera.  It  was  often  impossible  to  see  for  twenty  yards  on  either 
side,  and  the  march  had  therefore  to  be  made  in  sino>le  file,  with  a 
strong  rear- guard  to  bring  up  straggling  coolies.  Between  two  and 
three  in  the  afternoon,  the  advance  halted  on  the  most  suitable  ground 
that  could  be  found  near  water,  and  troops  and  coolies,  as  they  came 
up,  were  set  to  work  to  cut  away  small  trees  and  underwood.  As  soon 
as  sufficient  room  for  the  huts  and  an  open  space  round  the  encamp- 
ment had  been  cleared,  materials  for  building  were  collected.  The 
sheds  for  the  men  consisted  of  a  long  sloping  roof,  covered  with  bamboo 
leaves,  or  other  convenient  foliage,  with  one  side  resting  on  the  ground 
and  the  other  on  supports  about  5  feet  high.  A  layer  of  bamboo  leaves, 
with  a  waterproof  sheet  spread  on  the  top,  proved  an  excellent  bed. 
Some  half-dozen  Chukma  coolies,  who  were  clever  at  this  sort  of  rough 
building,  were  sent  with  the  detachment  to  show  our  men  the  best  way 
to  set  to  work,  and  soon  taught  them  how  to  fasten  the  different  parts 
of  their  sheds  together  with  a  sort  of  very  flexible  withy  made  from  the 
bamboo.  Four  of  these  Chukma  coolies  could  build  a  very  comfortable 
hut  to  hold  the  three  Officers  with  the  detachment,  in  half-an-hour. 
The  coolie  sheds  were  generally  placed  in  the  centre,  and  those  of  the 
troops  outside  ;  pickets  were  posted  as  soon  as  sufficient  space  had  been 
cleared,  and  the  ground  in  front  of  them  was  covered  with  a  rough 
nbattis  formed  with  the  timber  which  had  been  cut  down.  In  a  short 
time  the  troops  became  very  handy  at  hutting  themselves,  and  it  was 
wonderful  to  see,  in  the  space  of  three  hours  a  large  extent  of  ground 
covered  with  trees  of  all  sizes  and  thick  underwood,  converted  into  a 
broad  open  space,  on  which  long^  lines  of  sheds  were  to  be  seen,  with 
the  men  scattered  about  cooking  their  evening  meal.  It  was  sometimes 
late  at  night  before  the  rear-guard  arrived,  and  then  owing  to  the 
exceeding  darkness,  it  was  necessary  to  distribute  torches  along  the  line 
of  march.  As  the  wood  was  all  too  damp  to  burn  with  a  bright  flame, 
these  were  made  by  wrapping  pieces  of  cotton  cloth  round  the  end  of  a 
stick,  and  covering  the  cloth  with  ghee  from  the  supply  which  had  been 
provided  for  the  men's  rations.  Leeches  were  here  very  troublesome, 
and  perhaps  every  half-hour  it  would  be  necessary  to  pick  three  or  four 
ofi*  one's  legs.  J^ot  only  did  they  attack  our  legs  and  feet,  but  in  some 
extraordinary  way  they  used  to  be  found  up  one's  sleeves,  or  on  one's 
back ;  how  they  managed  to  get  there  remained  an  unsolved  mystery. 
On  the  last  day  of  the  march  the  detachment  ascended  the  Oheepoom 
range,  and  marched  through  Button  Pooea's  chief  village,  which  was 
the  first  that  had  been  met  with  since  leaving  Burkul.  It  contained 
about  150  houses,  abounded  in  pigs,  fowls,  and  dogs,  and  was  tolerably 
clean.  From  the  summit  of  the  mountain  on  which  it  is  situated,  an 
extensive  view  of  the  Lushaie  country  was  obtained.  Range  after  range 
of  densely-wooded  hills  stretched  away  into  the  far  distance ;  here  and 
there  perched  on  high  and  apparently  inaccessible  hill  tops,  were  to  be 
seen  the  villages  of  the  two  tribes  we  had  come  to  punish,  whilst 
on  the  slopes  below  them  lay  patches  of  joom  land,  covered  with  ripe 
yellow  crops. 

The  system  of  cultivation  pursued  by  the   Lushaies  is  called 
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jooming,  and  their  cultivated  land,  jooms.  The  site  of  a  village  is 
selected  with  reference  to  the  suitability  of  the  adjacent  ground  for 
cultivation.  After  the  annual  rains  have  well  ceased,  or  about  the 
beginning  of  November  a  certain  extent  of  land  is  selected,  on  which 
all  the  trees  are  cut  down  and  left  on  tlie  ground  to  dry  until  February 
or  the  beginning  of  March,  when  they  are  burnt.  Holes  are  then  made 
in  the  ground,  into  which  the  five  principal  seeds  employed  are  placed, 
and  these  in  due  course,  bring  forth  a  rich  and  plentiful  crop  ;  the 
cotton  grown  is  remarkably  fine,  and  the  rice  is  particularly  good. 
The  same  process  is  repeated  on  a  fresh  site  every  season,  and  as  at  the 
end  of  ten  years  the  land  within  convenient  distance  of  a  village 
becomes  by  this  means  impoverished,  fresh  ground  has  to  be  chosen, 
and  to  this  the  inhabitants  move  off  bodily  with  bag  and  baggage. 

The  site  selected  for  the  Demagree  depot  was  at  the  northern  end  of 
the  Oheepoom  range,  immediately  below  some  extensive  rapids  and 
falls,  where  the  river  opens  out  into  a  fine  circular  basin  300  yards  in 
diameter.  The  polic?)  sent  on  in  advance  had  cleared  a  certain  extent 
of  ground  on  the  left  bank,  and  erected  a  small  stockade.  As  Demagree 
must  necessarily  be  the  starting-point  for  operations  against  the  Syloos 
and  Southern  Howlongs,  and  w^as  to  contain  the  advanced  hospital  and 
large  commissariat  supplies,  it  w^ould  evidently  have  to  be  occupied  by 
somewhat  considerable  numbers  until  the  close  of  operations.  To 
prevent  overcrowding  and  to  secure  proper  sanitary  arrangements,  it 
was  therefore  necessary  to  clear  a  large  extent  of  ground.  To  do  this, 
magnificent  forest  trees  bound  together  by  innumerable  long  creepers, 
had  to  be  cut  down,  and  such  was  the  tenacity  of  these  creepers,  that 
at  times  eight  or  ten  large-sized  trees  wdth  the  trunks  completely  cut 
through  near  the  ground,  would  be  seen  swinging  in  the  air,  and  could 
only  with  great  difficulty  be  brought  dow^n  after  some  of  the  larger 
creepers  had  been  severed.  In  fact,  although  the  labour  of  cutting- 
down  very  large  trees  did  not  compensate  for  the  trouble  entailed,  it 
was  often  necessary  they  should  be  destroyed  in  order  to  get  down  the 
many  smaller  trees  suspended  to  them.  A  hospital  to  hold  120  sick, 
rough  huts  to  shelter  500  troops  and  500  coolies,  and  a  large  commis- 
sariat shed,  were  at  once  put  in  hand ;  a  small  magazine  to  hold  the 
1st  regimental  reserve  of  ammunition  was  built ;  a  bamboo  bridge  was 
thrown  across  the  river  where  it  narrows  near  the  falls,  and  on  the 
other  side  space  w^as  cleared  for  elephant  lines  and  for  the  hill  coohes 
employed  on  the  boat  service,  and  a  small  commissariat  hut  was  erected. 
A  stockade  was  built  on  the  hill  above,  and  a  good  path  made  from  it 
to  Demagree.  All  these  works  and  the  road-making  to  the  front,  kept 
the  troops  and  coolies,  as  they  arrived  in  successive  detachments,  hard 
at  work. 

To  assist  in  building  sheds,  but  principally  to  be  employed  in  working 
the  fleet  of  boats  above  Burkul,  some  500  villagers  had  been  collected 
from  our  hill  tracts  and  from  the  country  about  Bindabun.  These  men 
came  much  against  their  will,  as  they  disliked  being  taken  from  their 
own  agricultural  pursuits,  and  had  a  most  unreasonable  fear  of  the 
Lushaies.  After  making  one  or  two  voyages  up  the  river,  they  began 
to  desert  in  such  numbers  that  it  w^as  to  be  feared  the  boat  service  on 
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which  so  nmch  depended,  would  break  down  altogether.  This  proved 
an  anxious  time  for  the  General,  but  owing  to  his  urgent  representa- 
tions, Mr.  Hankey,  the  Commissioner,  and  the  civil  authorities  under 
him,  went  to  work  with  such  good  will  that  matters  soon  began  to  wear 
a  more  promising  appearance.  An  energetic  officer,  Captain  Hood, 
was  placed  in  charge  of  the  hill  coolies,  police  were  sent  out  to  bring 
back  deserters  who  were  sent  up  the  river  again,  the  administration  of 
a  few  judicious  floggings,  and  the  enforced  presence  on  the  spot  of  some 
responsible  head  men  of  villages,  brought  about  by  degrees  a  satisfac- 
tory state  of  things.  These  men  were,  however,  all  along  a  source  of 
some  anxiety,  and  it  was  found  necessary,  in  order  that  none  of  them 
might  be  kept  too  long  away  from  their  homes,  which  would  have 
proved  a  legitimate  ground  for  complaint,  to  have  them  relieved  every 
two  months.  The  Commissariat  Department  was  obliged  to  undertake 
the  feeding  of  them,  a  contingency  which  had  not  at  all  been  expected, 
and  had  not  been  provided  for,  when  calculating  what  supplies  would 
be  required  for  the  nse  of  the  expedition. 

On  the  29th  of  November  the  Sapper  company  arrived  at  Demagree, 
and  the  Officer  in  command  reported  that  the  path  so  far  had  been 
made  possible  for  nnladen  elephants.  Troops  had  in  the  meantime 
been  moving  up  in  parties  of  two  companies,  and  now  all  future  detach- 
ments were  ordered  to  bring  up  with  them  10  elephants.  Above  Dema- 
gree many  explorations  of  the  neighbouring  country  had  been  made  to 
find  ont  the  best  line  to  take  in  advance  for  an  elephant  path.  An 
ascent  of  the  left  bank,  where  precipitous  rocky  cliffs  were  found, 
showed  that  side  to  be  utterly  impracticable.  Across  the  river  the 
ground  was  very  difficult  and  the  jungle  exceedingly  dense,  but  a 
tolerable  line  of  road  was  opened  out  and  made  into  a  path  passable 
for  laden  elephants  in  about  14  days'  time.  This  path  was  taken  for 
4|  miles  up  the  river  to  a  point  where,  after  all  the  rapids  had  been 
passed,  it  again  became  navigable.  But  for  the  river  work  above,  it 
was  no  easy  matter  to  get  the  canoes  np.  A  slide  was  constructed 
alongside  the  principal  fall,  but  it  proved  both  dangerous  and  difficult 
to  pass  the  canoes  np  it.  Owing  to  their  fear  of  the  Lushaies,  it  was 
utterly  impossible  to  induce  any  of  the  hill  coolies  to  work  above  Dema- 
gree, and  had  attempts  been  made  to  force  them  to  do  so,  it  was  feared 
that  the  whole  of  them  below  that  place  would  at  once  desert,  with  the 
approval  of  their  head  men.  This  work  was  therefore  undertaken  bv 
the  police,  assisted  by  Punjabee  coolies,  and  to  them  the  line  of  boat 
service  up  the  Sahjuck  river  was  also  afterwards  entrusted. 

Whilst  remaining  at  Demagree  preparing  for  a  further  advance,  the 
General  had  tried  to  open  communications  with  the  Syloos,  so  that 
they  might  have  an  opportunity  of  complying  with  his  demands  before 
he  advanced  against  them.  Rutton  Pooea  had  declared  that  he  was 
on  unfriendly  terms  with  the  tribe,  and  unable  to  send  any  messengers 
to  them.  He  had  old  scores  to  pay  off,  and  looked  forward  to  their 
discomfiture  with  too  much  interest  to  permit  of  his  rendering  ns  any 
willing  service  on  this  occasion.  He  however  assured  us  that  the 
Syloos  meant  fighting,  and  that  we  should  first  meet  them  at  the 
Sahjuck  river,  the  passage  of  which  they  intended  to  defend.    A  Chief 
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Bamed  Lemsliilong,  wlio  occupied  a  somewliat  independent  position 
and  lived  between  Rutton  Pooea  and  the  Sjloos,  came  into  our  camp, 
but  being  seized  with,  a  groundless  fear  of  treachery,  he  suddenly  fled 
and  proceeded  to  join  the  latter  tribe.  The  only  messenger  that  could 
now  be  reckoned  on  was  the  head  man  of  one  of  Rutton  Pooea' s  vil- 
lages named  Lingorah,  who  had  married  the  sister  of  a  Syloo  Chief, 
and  he  was  therefore  kept  in  charge  by  the  Political  Officer  until  our 
arrival  in  the  enemy's  country. 

Towards  the  end  of  November  a  great  deal  of  sickness  began  to  pre- 
vail ;  many  Officers  and  soldiers  and  about  300  coolies  were  ill  with 
dysentery  and  fever,  but  neither  of  these  diseases  assumed  a  severe 
form.  It  had  been  intended  originally  that  the  guns,  mortars,  and 
equipment  of  the  artillery  should  be  carried  on  elephants,  but  as  it 
would  be  impossible  to  delay  the  advance  until  practicable  roads  for 
these  animals  had  been  made,  the  General  determined  to  employ  instead 
coolie  carriage ;  and  owing  to  the  sickness  which  had  commenced,  and 
the  hard  work  the  coolies  already  had  to  do  in  forwarding  commis- 
sariat supplies,  road  making,  &c.,  it  was  found  impossible  to  take  both 
the  guns  and  mortars  into  the  field,  and  the  latter  were  therefore  left  at 
Demagree.  The  strength  of  the  half  battery  to  proceed  to  the  front  in 
the  first  instance  consisted  of  2  Officers,  21  gunners,  1  native  doctor, 
3  artificers,  and  12  rank  and  file  of  27th  Punjab  Infantry  attached,  and 
to  carry  their  baggage,  artificers'  tools,  tarpaulins,  guns,  and  42  rounds 
per  gun  100  coolies  were  required.  To  each  gun  and  to  each  carriage 
6  men  were  detailed,  of  whom  4  carried  and  2  acted  as  relief ;  each 
wheel  required  2  men,  and  3  coolies  were  told  ofi*  to  each  box  of  ammu- 
nition containing  7  rounds.  The  strongest  and  most  healthy  coolies 
were  selected  and  attached  permanently  to  the  battery.  As  regards 
the  company  of  Sappers  it  was  found,  after  reducing  their  equipment 
and  working  tools  as  far  as  possible,  that  they  would  require  a  total  of 
80  coolies,  and  a  native  regiment,  according  to  the  scale  of  carriage 
ordered  by  the  Quartermaster- General,  would  have  to  be  supplied  with 
220  men  ;  in  both  of  these  cases  it  was  possible  later  to  reduce  the 
number  of  coolies. 

On  the  30th  IN'ovember  the  distribution  of  the  troops  and  coolies  of 
the  column  was  generally  as  follows : — At  Demagree,  the  2nd  Goorkha 
regiment,  the  Sappers,  and  the  half  battery,  and  between  700  and  800 
coolies ;  2  companies  27th  Punjab  Infantry,  and  about  300  coolies  on 
the  march  from  Burkul  to  Demagree ;  at  Upper  Burkul  companies, 
and  at  Lower  Burkul  half  a  company  of  27th  Punjab  Infantry,  with 
some  350  coolies  between  the  two  places ;  at  Kasalong,  the  head- 
quarter wing  of  the  4tli  Goorkhas  and  100  coolies,  and  at  Ranga- 
mattea,  the  other  wing,  with  100  coolies.  Having  thus  sufficient  troops 
to  the  front,  with  those  in  the  rear  well  on  their  way  up  country,  the 
General  was  able  to  issue  instructions  for  the  advance  of  a  detach- 
ment of  the  2nd  Goorkhas,  under  Major  Macintyre,  on  the  1st 
December,  the  date  on  which  the  Commander-in-Chief  had  directed 
that  operations  should  commence.  Matters  were  not  however  on  a 
sufficiently  satisfactory  footing  along  our  whole  line  of  communication 
up  to  Demagree,  to  allow  of  the  General  himself  starting  until  some 
days  later. 
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The  Syloos  being  tlie  tribe  nearest  to  Demagree  it  was  necessary  to 
move  first  against  tbem,  and  it  was  determined  to  proceed  towards  the 
large  village  of  Vanoonali,  about  15  miles  distant  as  the  crow  flies,  on 
the  Rae  Jan  Klang  range.  The  river  Sahjuck,  a  tributary  of  the 
Kurnafoolie  and  the  boundary  in  this  direction  of  the  Syloo  country, 
flows  along  the  foot  of  this  range,  and  was  known  to  be  navigable  for 
some  miles.  It  was  therefore  decided  to  continue  the  line  of  com- 
munication for  supplies,  from  the  place  to  which  the  elephant-road  on 
the  right  bank  of  the  Kurnafoolie  was  making,  up  the  rivers  to  a  point 
on  the  Sahjuck,  called  Yanoonah's  Ghat,  whence  a  path  led  to  the 
village  of  the  same  name,  and  in  the  meantime  to  find  out  the  best  line 
for  troops,  coolies,  and  elephants  to  march  by.  A  tolerably  direct  path 
was  fortunately  discovered  leading  from  the  Kurnafoolie,  1-|  miles  above 
where  the  boat  service  was  again  to  begin,  to  Yanoonah's  Ghat,  and 
the  distance  to  this  place  from  Demagree  was  divided  into  two 
marches. 

On  the  3rd,  head- quarters  of  2nd  Goorkhas  and  two  companies 
marched  from  Demagree ;  on  the  4th,  they  were  joined  by  half  of  the 
Sapper  company  and  Major  Macintyre's  detachment,  and  on  the  5th 
they  reached  Yanoonah's  Ghat.  As  there  were  no  signs  of  an  enemy 
on  the  opposit  e  side  of  the  Sahjuck,  Colonel  Macpherson,  who  was  in  com- 
mand, set  to  work  to  clear  ground  on  the  leEt  bank  for  a  stockade  and 
to  throw  a  trestle  bridge  across  the  stream.  The  river  here  is  about 
85  yards  wide,  and  except  at  the  rapids  some  little  distance  below, 
which  fortunately  were  not  diflicult,  flows  with  a  sluggish  current ;  the 
banks,  generally  steep,  are  formed  by  the  lower,  features  of  high  moun- 
tain ranges,  and  are  densely  wooded  to  the  water's  edge.  By  the  9th 
the  whole  of  the  27th  Punjab  Infantry  had  arrived  at  Demagree,  and 
one  wing,  with  the  remaining  half  company  of  Sappers,  had  been 
stationed  in  working  parties  along  the  road  above  that  place.  Arrange- 
ments had  been  completed  for  the  boat  service  up  the  Sahjuck,  and  the 
General  was  therefore  able  on  that  date  to  move  forward  himself,  aud 
on  the  10th,  Brigade  Head-quarters  arrived  at  Yanoonah's  Ghat  with 
the  artillery  and  two  more  companies  of  the  2nd  Goorkhas. 

From  a  hill  a  little  way  above  the  river,  a  considerable  force  of  armed 
men  could  be  clearly  seen  with  glasses  in  Yanoonah's  village,  and  at 
night  large  fires,  evidently  intended  as  signals  were  lighted  in  its 
vicinity.  On  the  11th  the  head- quarter  wing  of  2nd  Goorkhas  passed 
the  river,  ascended  the  opposite  ridge  for  about  4|  miles,  and  occupied 
a  fine  open  spur  without  opposition.  From  this  position,  Lingorali 
who  has  been  previously  mentioned,  as  being  married  to  the  daughter 
of  a  Syloo  chief,  was  sent  with  a  message  towards  Yanoonah's  village, 
in  order  that  the  enemy  might  have  an  opportunity  of  submitting  to 
our  terms,  should  they  wish  to  do  so.  He  soon  returned,  not  ha^ving^ 
been  allowed  to  pass  the  Syloo  pickets,  but  he  w^as  there  told  that  no 
communication  would  be  held  with  us  unless  we  at  once  retired,  that 
five  chiefs  were  assembled  with  their  followers,  and  that  if  we  at- 
tempted to  advance,  the  consequences  to  us  would  be  something*  terrible. 
Lingorah  had  been  jout  in  a  great  fright,  as  the  Syloos  warned  lum 
that  as  soon  as  they  had  settled  with  us,  they  meant  to  have  his  head 
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as  a  punishnient  for  having' joined  iis.  On  the  afternoon  of  tlio  13tlt 
the  fleet  of  25  rafts  witli  200  maunds  (1  maund  =  80  lbs.)  reached 
Vanoonah's  Ghat.  It  had  started  on  the  11th,  and  therefore  took  t^vo 
days  for  the  voyage.  Every  raffc  carried  two  armed  men,  as  an  attack 
from  the  river  bank  which  might  most  easily  have  been  made,  had 
been  expected,  and  it  was  therefore  a  great  relief  to  find  the  fleet  arrive 
in  safety,  and  also  that  the  rapids  on  the  Sahjnck  had  not  proved  so 
dif&cnlt  as  was  feared.  This  raft  service  continued  for  the  future  to  bo 
worked  by  police  and  coolies  under  the  orders  of  Mr.  Crouch  of  the 
police.  Those  of  his  men  who  had  been  stationed  at  Ootun  Chuttra 
were  relieved  by  a  party  of  the  4th  Goorkhas,  and  moved  up  to 
Vanoonah's  Ghat.  On  arrival  of  the  fleet,  orders  were  sent  to  movo 
the  coolies  to  the  front  from  the  line  of  road  between  the  two  rivers,  in 
order  that  they  might  work  in  advance  of  the  Sahjuck. 

On  the  14th  two  parties  of  2nd  Goorkhas  of  80  men  each,  under 
Colonel  Macpherson  and  Major  Macintyre  respectively,  were  sent  out 
to  feel  for  the  enemy,  and  to  reconnoitre  paths  by  which  the  advance 
against  Vanoonah's  village  could  be  made.  Major  Macintyre  proceeded 
for  a  considerable  distance,  had  a  brisk  skirmish  with  the  enemy,  who 
retired  at  his  approach,  and  having  completed  the  duty  on  which  ho 
had  been  ordered,  returned  to  camp.  As  soon  apparently,  as  the 
firing  of  shots  was  heard  at  the  village,  it  was  set  fire  to  by  the  in- 
habitants, and  the  greater  part  of  it  was  rapidly  burnt  down.  Colonel 
Macpherson  had  taken  a  difiicult  and  circuitous  direction,  in  the  hope 
that  a  path  might  be  found  by  which  the  enemy's  position  on  the  ridge 
could  be  turned.  Although  the  line  of  country  he  followed  was  so 
thickly  wooded  as  to  leave  him  uncertain  if  he  was  advancing  in  the 
right  direction,  so  well  was  his  object  fulfilled  that  he  suddenly  found 
himself  entering  on  open  ground  some  few  hundred  yards  to  the  left 
rear  of  the  enemy's  position  at  the  village.  The  few  armed  Syloos  that 
were  seen  being  mistaken  at  first  for  men  of  Major  Macintyre's  party^ 
the  advance  was  continued.  The  commencement  of  firing  and  the 
sudden  rush  of  the  people  to  arms,  soon  made  it  evident  that  the  enemy 
was  still  in  occupation,  but  as  they  appeared  to  be  unprepared  for 
defence,  and  quite  taken  by  surprise,  Colonel  Macpherson  pushed 
quickly  onwards  in  skirmishing  order,  and  carried  the  village  without 
a  single  casualty.  The  enemy  lost  many  killed  and  wounded,  all  of 
whom  however,  they  managed  to  carry  off  in  the  precipitate  flight  they 
made.  Several  guns  and  spears  were  found,  but  so  quickly  did  the 
Syloos  disappear  into  the  thick  woods  on  the  further  side  of  the  village, 
that  it  had  been  impossible  to  take  a  single  prisoner.  It  appeared  that 
when  Major  Macintyre's  party  returned  to  camp,  the  Chiefs  concluded 
they  had  driven  it  back,  and  proceeded  to  refresh  themseh^es  at  the 
village,  and  when  Colonel  Macpherson,  whose  advance  they  had  not 
discovered,  arrived,  they  were  all  comfortably  seated  at  dinner  fron) 
which  they  doubtless  thought  themselves  most  rudely  disturbed. 

The  following  day  the  site  of  the  village  and  its  few  remaining  houses 
were  occupied  by  two  companies  of  2nd  Goorkhas,  a  stockade  was  com- 
menced, and  the  Sappers  put  to  work  on  the  path  leading  up  the  hill. 
Twenty  elephants  were  on  their  way  from  Demagree  to  work  this  part 
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of  our  line  of  communication,  and  pending  their  arrival,  embankments 
were  made  in  the  small  watercourses  so  as  to  form  reservoirs.  Whilst 
necessarily  halting  for  a  few  days  on  the  Belkai  Jooms,  the  reports 
which  reached  the  General  from  the  rear  were  the  cause  of  considerable 
anxiety.  The  hill  coolies'  business  had  not  then  been  satisfactorily 
settled,  and  they  continued  to  desert  in  large  numbers  ;  a  batch  of  300 
IsTepaulese  coolies,  whose  services  now  would  have  been  most  useful  at 
the  front,  had  arrived  on  the  7th  December  at  Chittagong,  and  cholera  in 
rather  a  severe  form  had  broken  out  amongst  them  ;  and  although 
these  coolies  were  isolated  and  moved  off  the  line  of  communication 
as  soon  as  possible,  cholera  spread  as  far  up  as  Demagree,  in  the 
neighbourhood  of  which  place  a  company  of  the  4th  Goorkhas  suffered 
severely.  It  therefore  became  necessary  not  only  to  isolate  the  Nepau- 
lese,  but  other  detachments  of  coolies  and  troops,  until  the  disease  had 
disappeared,  a  measure  which  much  interfered  with  the  progress  of  the 
expedition. 

In  the  neighbourhood  of  Vanoonali's  village  large  stores  of  un- 
husked  rice  were  found  in  the  joom-houses  or  barns  of  the  Lushaies. 
Endeavours  were  made  to  turn  this  rice  to  account  for  the  use  of 
troops  and  coolies,  but  the  labour  of  drying  and  husking  it  by  people 
unaccustomed  to  the  work,  did  not  repay  either  the  time  or  trouble 
required.  It  was  therefore  determined  to  preserve  all  the  rice  that 
was  found  near  our  line  of  communication  for  the  use  of  the  elephants, 
and  to  destroy  the  remainder. 

On  the  1 8th  the  head-quarters  and  two  companies  of  the  2nd  Goork- 
has at  the  Belkai  Jooms  were  ordered  up  to  Vanoonah's  village.  As 
they  were  falling  in,  several  shots  were  heard  about  500  yards  from  the 
camp.  A  half-company  at  once  went  out  and  came  upon  a  party  of 
about  25  retreating  Lushaies,  on  whom  they  inflicted  considerable  loss. 
The  firing  heard  had  come  from  this  party  which  had  laid  in  ambush  on 
the  road  in  rear  of  our  position,  and  had  fired  on  three  Goorkhas,  bring- 
ing the  post  bag  from  Vanoonah's  Ghat.  One  of  the  Goorkhas  received 
five  mortal  wounds,  and  his  two  comrades  kneeling  beside  him  and 
firing  alternately,  kept  the  enemy  in  check  until  assistance  arrived.  The 
plucky  behaviour  of  these  two  Goorkhas  was  rewarded  subsequently 
by  the  bestowal  of  the  decoration  of  the  Indian  Order  of  Merit,  which 
•carries  with  it  a  small  pension.  About  the  same  time  the  Lushaies 
began  firing  at  the  men  sent  down  from  Vanoonah's  village  to  the  small 
trickling  stream  below  for  water,  but  a  few  Goorkhas  hidden  in  the 
neighbourhood  kept  such  a  sharp  look  out,  and  the  enemy  showed  such 
a  dislike  to  the  whiz  of  their  bullets,  that  they  soon  gave  up  these  petty 
attacks.  The  Lushaie  idea  of  warfare  is  to  place  an  ambuscade  having 
an  easy  retreat,  so  that  if  the  enemy  does  not  retire  on  receiving  their 
fire,  they  can  themselves  do  so,  and  as  in  all  their  endeavours  in  this 
line  they  were  finding  themselves  beaten,  the  moral  effect  on  them  was 
disheartening  in  the  extreme,  and  was  probably  the  cause  of  their  not 
making  afterwards  a  more  active  resistance  to  our  advance.  Fortu- 
nately, the  Goorkha  is  a  soldier  of  excellent  nerve ;  he  rarely  loses  his 
presence  of  mind,  and  never  throws  away  a  shot;  had  we  commenced 
the  advance  with  troops  who  had  wavered  or  shown  the  least  indecision, 
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or  who  had  allowed  the  enemy  to  gain  the  smallest  advantage,  even  to 
the  carrying  away  of  one  head  as  a  trophy,  we  should  have  undoubtedly 
encountered  afterwards  a  more  lively  opposition,  especially  along  our 
line  of  communication.  The  Goorkha  is  also  very  quick  and  intelli- 
gent ;  in  marching  to  the  attack  we  always  proceeded  in  perfect  silence, 
the  leading  files  peering  right  and  left,  and  holding  their  rifles  ready 
for  a  snap  shot  should  they  catch  sight  of  an  enemy  ;  words  of  com- 
mand were  given  in  an  undertone  and  no  matter  what  the  length  of  our 
line  might  be,  they  were  always  correctly  passed  and  at  once  acted  on. 

On  the  19th,  brigade  head-quarters  were  established  at  Vanoonah's 
village.  Endeavours  had  in  the  meantime  been  made  to  obtain  in- 
formation of  the  villages  and  paths  in  front,  but  with  very  limited 
success.  From  the  summit  of  the  Rae  Jan  Klang,  the  village  of 
Savoonga,  the  Chief  of  the  tribe,  could  be  faintly  seen,  apparently  on 
the  fourth  range  to  the  north-east,  and  to  that  point  the  General 
determined  to  advance,  destroying  as  he  went  all  villages  to  his  right 
and  left  that  would  not  submit,  and  burning  their  stores  of  grain. 

On  the  day  the  brigade  head- quarters  arrived  at  Vanoonah's,  Colonel 
Macpherson  started  with  a  detachment  of  his  regiment  to  attack  Lai 
Hleera's,  a  village  due  east,  on  the  summit  of  the  next  range  and  as 
the  crow  flies,  only  six  miles  distant.  Owing  to  the  difficulty  of  the 
path,  he  did  not  reach  it  until  the  morning  of  the  third  day.  The 
men  leading  his  advance  were  fired  at  the  second  day,  but  so  thick 
was  the  forest  that  no  enemy  could  be  seen.  In  the  night  the  inhabit- 
ants burnt  down  the  village,  although  on  the  approach  of  the  troops 
the  following  morning,  they  kept  up  a  brisk  fire  for  several  minutes. 
All  that  was  found  on  the  site  of  the  village  and  neighbourhood  were 
many  fowls  and  pigs,  the  latter  being  acceptable  to  the  low  caste 
coolies.  During  the  remainder  of  the  day,  the  troops  were  employed 
in  burning  all  store-houses  in  the  neighbourhood.  By  signalling  with 
flags  back  to  the  General,  Colonel  Macpherson  obtained  permission  to 
proceed  to  the  range  to  the  east  to  destroy  other  villages.  The  summit 
of  this  he  reached  in  one  day,  the  enemy  having  opened  a  heavy  fire 
from  the  opposite  bank  of  a  river  which  had  to  be  crossed,  but  oflering 
no  opposition  at  their  villages,  from  which  they  fled  on  the  approach  of 
our  troops.  The  detachment  stayed  a  night  at  Lalpooethal,  the  furthest 
village  reached,  where  many  hundred  fowls  and  goats  and  gayals  were 
secured.  The  next  day  the  troops  returned  to  Lai  Hleera's,  destroying 
as  they  marched  numerous  storehouses  of  grain,  and  on  the  morning  of 
the  25th  reached  Vanoonah's,  having  during  their  absence  burnt  some 
10,000  maunds  of  rice,  and  carried  ofi*  the  greater  part  of  the  live 
stock  of  three  large  villages,  the  total  destruction  of  the  same  being 
also  caused.  Some  ten  or  twelve  of  the  enemy  were  seen  to  have 
been  wounded,  but  as  it  was  only  on  the  open  ground  near  their 
villages  that  a  sight  was  ever  obtained  of  them,  and  then  only  for  a 
very  short  time,  it  was  found  impossible  to  inflict  any  very  severe 
loss  on  them. 

On  the  20th,  Major  Macintyrehad  proceeded  with  a  detachment  in  a 
north-easterly  direction,  and  returned  on  the  23rd.  He  had  carried 
with  a  rush  a  stockade  which  the  Lushaies  made  a  feeble  efibrt  to  defend, 
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and  had  advanced  so  rapidly  that  the  enemy  had  barely  time  to  vacate 
their  villages,  much  less  to  carry  olF  any  of  their  property.  He  burnt 
two  large  villages,  destroyed  over  8,000  maunds  of  rice,  and  captured 
40  gayal.  These  gayal,  a  sort  of  domesticated  bison,  are  of  great 
value  to  the  Lushaies.  They  are  allowed  to  wander  about  the  woods 
during  the  day  to  feed  themselves,  but  at  night  they  always  return  to 
their  village  to  lick  salt  of  which  they  are  very  fond.  The  flesh  of 
these  animals  was  found  coarse  and  somewhat  indigestible ;  as  the 
Lushaies  look  upon  milk  as  an  excrement,  the  gayal  are  merely  used 
by  them  for  food,  and  one  or  more  of  these  animals  are  always  slaugh- 
tered on  festive  occasions. 

On  the  26th,  a  detachment  of  100  men  marched  along  the  ridge  in 
a  northerly  direction  for  12  miles,  and  occupied  the  site  of  an  old 
village ;  the  path  was  tolerably  level,  but  in  parts  extremely  rocky  and 
dangerous  for  laden  coolies.  The  following  day  brigade  head- quarters 
with  head- quarters  of  2nd  Goorkhas,  the  Sapper  company  and  250 
coolies  carrying  supplies,  proceeded  to  the  same  site,  but  so  difficult 
was  the  road,  that  many  coolies  did  not  arrive  until  the  following 
morning.  It  was  found  necessary  afterwards  to  divide  this  march 
into  two  stages ;  a  great  deal  of  labour  was  expended  on  the  road  to 
make  it  passable  for  laden  elephants,  notwithstanding  this  however, 
two  elephants  fell  over,  one  of  which  was  killed,  and  the  other  so  in- 
jured as  to  be  of  no  further  use. 

The  post  there  established  was  called  Kotheer  Klang,  and  as  would 
naturally  be  the  case  on  a  mountain  ridge,  the  water  su.pp]y  was  scanty. 
Endeavours  were  made  to  form  reservoirs,  but  only  with  partial  success. 
A  stockade  was  built,  as  was  done  at  every  permanent  post  established, 
and  in  it  a  platform  for  commissariat  stores,  and  huts  for  a  garrison  of 
one  company  and  a  certain  number  of  coolies  were  constructed.  These 
stockades  were  made  on  commanding  ground,  and  a  space  cleared 
round  them ;  their  shape  was  irregular,  and  they  were  formed  by  logs 
about  6  inches  in  diameter  placed  horizontally  between  uprights  some 
7  feet  high,  driven  firmly  into  the  ground  and  fastened  together  by 
withies.  Endeavours  were  made  to  find  a  path  from  Kotheer  Klang  to 
the  river,  so  that  the  line  of  supply  up  the  Sahjuck  might  be  prolonged, 
but  the  country  was  so  difficult,  and  the  water  in  the  river  falling  so 
rapidly,  that  the  idea  of  making  further  use  of  water  communication 
had  to  be  abandoned. 

The  work  of  destruction  still  continued,  and  every  day  large  fires 
of  burning  storehouses  were  to  be  seen  on  the  hill  sides.  The  labour 
thereby  entailed  on  the  troops  owing  to  the  nature  of  the  country  was 
exceedingly  severe.  It  was  learnt  afterwards,  that  when  the  news  of 
the  damage  being  inflicted  on  the  Syloos  reached  Calcutta,  a  great  out- 
cry was  raised  by  some  of  the  newspapers  against  what  was  called  the 
barbarity  and  cruelty  of  such  proceedings  ;  but  it  can  hardly  be  neces- 
sary to  explain  to  a  military  audience,  that  if  an  enemy  will  not  stand 
to  try  his  fate  in  open  fight,  an  assailant  must  then  follow  the  only 
alternative  there  is,  and  inflict  what  injury  and  destruction  are  possible 
on  his  provisions  and  stores,  until  he  comes  to  terms.  But  already  the 
General  was  anxiously  hoping,  that  as  the  Syloos  did  not  seem  to  have 
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much  heart  for  fighting,  they  would  give  in,  and  the  destruction  of 
their  stores  of  rice  be  no  more  necessary,  for  it  was  evident,  that  if 
continued  much  longer,  the  whole  tribe,  men,  women,  and  children, 
would  be  reduced  to  very  great  extremities.  On  the  28th  Major 
Macintyre  was  sent  out  with  100  men  for  three  days  to  destroy  two 
villages  to  our  north.  Beyond  these  two  villages,  the  country  was  for 
some  twenty  or  thirty  miles  uninhabited.  With  him  he  took  large 
placards  written  in  the  Bengalee  and  Burmese  characters,  inviting  the 
Syloos  to  come  in,  and  promising  that  when  they  did  so,  all  further 
destruction  should  cease.  He  attempted  through  interpreters  to  parley 
with  the  enemy,  but  only  got  fired  at  for  his  pains.  In  fact,  at  the 
villages  he  destroyed  he  experienced  rather  more  opposition  than  usual, 
and  it  could  only  be  concluded  that  the  Syloos  had  as  yet  no  intention 
of  coming  to  terms. 

On  the  30th  December,  brigade  head- quarters  with  a  detachment 
of  Goorkhas  marched  in  an  easterly  direction  for  about  six  miles 
across  a  watershed,  and  arrived  without  opposition  at  the  village 
of  Lower  Hoolien,  which  had  been  deserted  by  the  inhabitants.  The 
direct  road  to  Savoonga's  evidently  lay  through  a  village  named 
Lul  Schumah,  to  the  right  of  the  line  we  had  taken,  for  this  had 
been  set  on  fire  as  soon  as  our  forward  movement  was  learnt  by  the 
enemy.  The  huts  at  Lower  Hoolien,  although  somewhat  dirty  and 
terribly  overrun  by  rats,  proved  most  comfortable  dwellings,  and  there 
were  sufficient  of  them  to  accommodate  the  2nd  Goorkhas,  Boyal  Ar- 
tillery, Sappers,  and  several  hundred  coolies.  Hitherto  Rutton  Pooea 
and  his  very  nondescript  contingent  of  some  forty  or  fifty  men,  had 
marched  with  brigade  head- quarters,  and  had  been  principally  re- 
markable for  getting  in  other  people's  way  on  the  line  of  march.  His 
followers  had  been  very  ready  with  excuses  when  it  was  proposed  they 
should  go  out  to  burn  joom-houses  or  to  attack  the  enemy.  At  last, 
from  Lower  Hoolien,  whilst  the  Goorkhas  went  in  one  direction,  Rutton 
Pooea's  men  went  in  another  to  try  and  do  some  damage  to  the  Syloos, 
They  were  so  unfortunate  as  to  get  one  man  shot  dead  and  another 
wounded,  which  damped  their  military  ardour  considerably.  They  cut 
off"  the  head  and  hands  of  their  deceased  comrade  to  carry  to  his  home, 
as  they  said  his  relatives  would  not  believe  in  his  death  unless  shown 
some  satisfactory  proof  of  the  same.  It  also  appeared  necessary  that 
a  considerable  number  of  Hutton  Pooea's  followers  should  proceed  as 
witnesses  to  the  village  of  the  deceased  man,  and  the  consequence  was 
that  our  ally's  contingent  found  itself  reduced  to  some  fifteen  or  twenty 
men.  Their  dirty  habits  and  excessive  fondness  for  pork  were  so  offen- 
sive to  our  native  troops,  that*  we  were  very  glad  to  get  rid  of  them. 
It  must  be  remembered  that  Rutton  Pooea  is  the  chief  who  at  his  first 
interview  with  the  General,  could  only  with  difficulty  be  dissuaded  from 
starting  off'  with  a  large  war  party  of  his  tribe  to  attack  the  enemy. 

On  the  31st  December,  Major  Macintyre  was  sent  with  fifty  men 
against  the  small  village  of  Upper  Hoolien  on  the  hill  above  us,  at  about 
three  miles  distance.  Close  to  it  he  found  a  strong  stockade,  from  which 
the  enemy  fired  one  volley,  and  then  ran.  He  had  one  man  wounded, 
but  it  was  extraordinnr^-  that  no  more  were  hurt,  for  large  baskets  of 
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stones  and  trunks  of  trees  suspended  and  balanced  by  creepers  across 
the  narrow  ridge  which  led  to  the  stockade,  were  let  fall  as  his  men 
advanced,  but  the  Syloos,  not  having  courage  to  let  our  troops  get 
near  them,  cut  the  creepers  too  soon,  and  the  trees  and  stones  fell 
harmlessly  to  the  ground.  The  village  was  found  to  contain  black- 
smiths' forges,  and  appliances  which  were  supposed  to  be  used  in  their 
manufacture  of  gunpowder,  and  apparently  belonged  to  a  community 
of  artisans. 

They  certainly  gave  proof  of  great  ingenuity  in  being  able  to  manu- 
facture gunpowder  at  all ;  but  what  they  made  was  very  miserable 
stufP,  although  sufficiently  good  for  the  guns  from  which  it  was  fired. 
These  consisted  of  barrels  with  the  Tower  mark  and  flint  locks  fitted 
to  long  awkward  stocks.  They  generally  loaded  with  three  or  four 
small  bullets  of  beaten  iron,  and  as  may  be  supposed,  with  such 
charges  they  were  able  to  do  but  little  execution. 

On  the  1st  January,  1872,  the  general  distribution  of  the  column  was 
as  follows  : — 4th  Goorkhas,  at  Kassalong,  Lower  and  Upper  Burkul, 
Ootun  Chuttra,  and  Demagree ;  27th  Punjab  Infantry,  three  com- 
panies at  Demagree,  and  the  remainder  of  the  regiment  holding  posts 
up  to  and  at  Beikai  Jooms,  with  half  company  of  Sappers  working  on 
the  roads  near  that  place  ;  one  wing  of  2nd  Goorkhas  occupying 
Yanoonah's  village  and  posts,  thence  to  Lower  Hoolien,  at  which 
latter  place  were  the  head-quarters  of  the  regiment  and  three  com- 
panies, the  artillery,  and  half  company  of  sappers ;  the  remaining 
company  of  this  regiment  at  Upper  Hoolien.  On  this  date  there  were, 
with  the  column,  1,600  efiective  coolies,  of  which  number  1,300 
at  and  in  front  of  Demagree ;  310  coolies  in  quarantine  on  account  of 
cholera,  and  512  sick,  making  a  total  of  2,422  ;  it  is  to  be  noticed  that 
just  one-third  of  our  means  of  transport  was  at  this  time  unavailable. 
Orders  were  now  issued  to  send  back  to  Kassalong,  and  if  necessary  to 
Calcutta,  all  men  not  likely  to  be  well  enough  to  resume  work  within  a 
specified  time ;  but  the  others  likely  to  be  only  some  five  or  six  days  in 
hospital,  could  not  be  sent  to  the  rear,  and  had  to  be  treated  where 
they  fell  sick.  So  that  not  only  were  sick  coolies  useless  as  regards 
work,  but  as  every  morsel  of  food  they  ate  had  to  be  brought  up 
from  the  rear,  they  proved  a  very  serious  burden,  and  prevented  the 
rapid  accumulation  of  supplies  at  the  principal  posts  along  our  line  of 
advance,  which  the  General  had  been  anxious  to  secure. 

About  this  time,  some  of  Button  Pooea's  men  were  sent  to  the  How- 
longs  through  Demagree,  to  let  them  know  how  matters  had  so  far 
proceeded  with  the  Syloos,  and  what  was  required  from  them  if  they 
wished  to  avoid  similar  treatment.  It  was  anticipated  that  they  would 
nob  be  able  to  return  under  twelve  days  or  a  fortnight. 

On  the  2nd  January,  brigade  head- quarters  and  all  the  troops 
at  Lower  Hoolien,  with  the  exception  of  a  small  detachment,  moved  to 
Upper  Hoolien.  The  hill  top  to  the  north  of  this  village,  has  an 
elevation  above  the  sea  of  4,478  feet,  and  to  this  the  General  pro- 
ceeded to  reconnoitre  the  country  to  the  north  and  east  of  which  we 
had  been  able  to  acquire  the  most  scanty  information,  and  to  de- 
termine on  the  line  of  advance  to  be  followed  to  Savoonga's,  and 
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on  any  smaller  operations  it  might  be  necessary  to  undertake  in  the 
meantime.  An  extensive  view  Avas  obtained,  which  in  the  early 
morning  had  a  somewhat  extraordinary  character.  Between  the  many 
mountain  ranges,  which  could  hence  be  overlooked,  and  following  the 
long  winding  river  courses,  were  to  be  seen  dense,  almost  motionless 
masses  of  white,  cloudlike  vapour,  having  much  the  appeara-nce  of  huge 
layers  of  cotton  wool.  This  thick  mist  covered  the  valleys,  the  summits 
of  successive  mountain  ranges  rising  like  so  many  islands  above  it. 
Sometimes  a  current  of  air  would  carry  a  flood  of  this  vapour  across 
the  lower  part  of  a  mountain  range  into  the  valley  beyond,  into  which 
it  would  flow  down  with  the  slow  and  solemn  movement  of  molten 
lava.  This  mist  generally  cleared  off  at  about  eleven  o'clock,  Avhen 
the  view  obtained  was  one  of  exceeding  beauty.  The  evening  eflects, 
however  were  the  most  striking ;  the  warm  glow  of  the  setting  sun 
then  spread  a  mellow  softness  over  the  distant  mountain  ranges,  in  the 
middle  distance  would  be  seen  the  deep  purple  gloom  of  the  shady  valleys, 
whilst  in  the  foreground  rich,  tangled,  and  luxuriant  masses  of  tropical 
vegetation  completed  a  scene  of  surpassing  loveliness.  Orchids,  tree 
ferns,  and  creepers  of  wonderful  size  and  length  abounded,  and  it  is  a 
matter  of  regret  that  the  botanist,  who  the  General  was  informed, 
would  be  attached  to  the  Expedition,  never  put  in  an  appearance. 
The  Lushaies  bad  all  their  villages  on  the  hill  tops,  and  not  a  habi- 
tation was  to  be  seen  in  the  low- lying  unhealthy  ground  near  the  rivers. 
Although  the  General  kept  his  line  of  advance  as  far  as  possible  along 
hill  ranges,  both  for  the  sake  of  salubrity  and  because  the  ground  was 
easier,  still  as  we  had  to  move  from  west  to  east,  whilst  the  mountain 
ranges  ran  north  and  south,  it  was  impossible  to  avoid  having  a  few 
posts  in  the  valleys.  The  men  in  occupation  of  these  posts  were, 
however,  not  allowed  to  remain  there  long,  and  it  was  not  found  that  a 
short  sojourn  had  any  immediately  bad  effect  on  their  health.  From 
the  General's  post  of  observation,  extensive  encampments  of  the  people 
who  had  fled  their  villages  could  be  seen  far  down  in  the  valley  below, 
and  he  determined  to  try  to  surprise  one  of  these ;  two  large  villages 
were  observed  on  the  same  ridc^e,  the  furthest  of  which  was  about 
15  miles  to  the  north,  and  he  decided  to  destroy  these  before  proceeding 
to  the  east  against  Savoonga. 

A  detachment  of  the  2nd  Goorkhas  of  100  men,  under  Captain 
Battye,  w^as  at  once  sent  on,  and  the  result  of  his  march  became 
very  evident  in  the  evening  by  the  large  fire  seen  at  the  first 
village,  which  was  in  flames.  The  following  day.  Colonel  Mac- 
pherson  proceeded  with  head-quarters  of  his  regiment,  and  the  day 
after,  having  been  joined  by  Captain  Battye,  he  reached  the  large 
stockaded  village  of  Lai  Gnoora,  one  of  Savoonga's  sons.  A  heavy  fire 
was  kept  up  for  some  minutes  on  the  part  of  the  stockade  to  be 
attacked,  and  under  cover  of  this  a  storming  party  rushed  up,  cut  down 
an  opening  with  their  kookries,  and  in  a  few  moments  were  inside. 
Major  Macintyre  climbed  over  the  stockade,  and  was  the  first  man 
within  the  enemy's  works.  In  the  assault,  one  Goorkha  v/as  killed  and 
one  Ofiicer  and  seven  men  wounded.  Although  there  were  two  inner 
entrenchments,  the  Lushaies  only  defended  the  outer  stockade,  and 
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then  vacated  the  village  with  their  usnal  precipitation,  and  with  one 
exception  managed  to  carry  off  their  killed  and  wounded,  which  how- 
ever as  far  as  could  be  known,  were  few  in  number.  The  next  day 
all  the  rice  stores  on  the  neighbouring  hillsides,  which  had  been  very 
extensively  cultivated,  were  destroyed  by  the  Goorkhas,  and  the  village 
was  burnt. 

Owing  to  so  many  coolies  having  become  inefficient  through  sickness, 
the  2nd  Goorkhas  took  with  them  no  baggage  coolies  on  this  occasion, 
and  indeed  for  the  rest  of  the  campaign,  with  the  exception  of  their 
cooking-pots,  the  men  of  this  regiment  carried  the  whole  of  the  kits. 
It  must  be  remembered  that  in  India  neither  the  British  nor  the  native 
soldier  carries  on  service  more  than  his  arms  and  ammunition.  The 
detachment  which  was  sent  to  surprise  the  Lushaie  encampment  was 
out  from  five  in  the  morning  until  seven  at  night,  but  unfortunately 
the  result  of  a  very  severe  day's  work  was  not  successful,  the  enemy 
having  discovered  their  approac^h  just  in  time  to  efiect  his  escape. 

In  the  meantime,  Syloo  messengers  had  approached,  by  night,  the 
pickets  at  Upper  Hoolien,  and  said  that  the  Chief  Savoonga  wished  to 
give  in,  and  that  he  would  make  his  personal  submission  as  soon  as  the 
elephants'  tusks,  which  it  was  usual  to  present  on  such  an  occasion 
arrived.  The  General  had  them  assured  that  he  would  be  very  glad  to 
receive  the  Chief,  and  that  as  soon  as  he  appeared  no  further  harm 
should  be  done  to  them  or  their  property,  but  at  the  same  time  let  them 
know  that  he  had  no  intention  of  staying  his  advance  until  the  Chief 
actually  arrived.  A  report  was  now  received  from  the  Civil  authorities 
at  Rangamattea,  that  an  attack  was  expected  on  Kassalong.  Colonel 
Tytler  had  been  placed  in  command  at  and  below  Demagree,  and  had 
strengthened  that  post,  and  as  it  was  held  by  such  good  troops  as  the 
4th  Goorkhas,  the  General  felt  no  anxiety  as  to  the  result  of  any 
attempt  the  Howlongs  might  make  on  his  rear. 

It  had  been  impossible  to  obtain  the  slightest  information  as  to  the 
line  of  advance  which  should  be  taken  to  Savoonga's.  The  General 
decided  to  make  in  the  first  instance  to  a  village  lying  directly  between 
that  place  and  Upper  Hoolien,  on  the  summit  of  the  next  range  to  the 
east,  and  reconnoitring  parties  were  sent  out  which,  after  much  time 
and  labour  discovered  a  path  leading  to  it,  but  it  proved  to  be  one  of  too 
great  difficulty  to  be  continued  for  our  permanent  line  of  supply.  On 
the  6th,  brigade  head- quarters,  with  two  companies  Goorkhas,  the 
artillery,  and  half  Sapper  company  started  for  this  village,  which  was 
called  Lai  Ngoor,  but  so  precipitous  was  the  path  in  places,  that  it  was 
only  with  the  greatest  labour  and  difficulty  that  the  guns  and  provision- 
coolies  could  perform  the  march.  The  distance  was  seven  miles,  which 
it  took  the  head  of  the  column  as  many  hours  to  accomplish,  and  the 
rear-guard  did  not  arrive  until  some  hours  later.  To  give  a  proper 
d  ascription  of  this  march,  I  cannot  do  better  than  quote  the  General's 
own  words,  as  they  appear  in  his  despatch  published  in  the  London 
Gazette: — "  Where  the  path  did  not  ascend  or  descend  at  an  angle  of 
"  35°,  it  followed  the  tortuous  bed  of  a  mountain  torrent,  overhung  by 

trees  and  precipices,  and  blocked  up  with  rocks  and  boulders,  through 
"  which  we  waded  and  stumbled  for  three  miles,  chilled  by  the  cold 
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"  clammy  atmospliere,  and  feeling  that  fifty  determined  men  might  do 
"  as  they  liked  with  us,  for  there  was  no  possibility  of  protecting  our 
"  flanks."  The  immediate  approach  to  the  village  lay  along  a  spur, 
from  which,  at  about  1,000  yards'  distance,  a  good  view  was  obtained 
of  its  defences,  and  at  this  point  the  General  ordered  the  artillery  to 
unlimber.  A  company  of  the  Goorkhas,  under  Captain  Nash,  worked 
round  under  cover  on  the  reverse  side  of  the  spur,  and  arrived  close  to 
the  village  unobserved  by  the  enemy.  As  the  first  of  our  men  rushed 
into  it,  two  shells  thrown  with  admirable  precision,  burst  in  its  midst, 
and  caused  its  immediate  vacation  by  the  enemy,  who  had  commenced 
a  brisk  fire  against  Captain  ISTash's  detachment.  A  pursuit  was 
attempted,  but  as  usual,  the  Syloos  were  able  to  hide  at  once  in  their 
thick  woods  without  further  trace  being  obtained  of  them. 

We  were  now  a  good  day's  march  from  Savoonga's  village,  where  it 
had  been  anticipated  that  a  more  determined  defence  would  bo  made 
than  had  yet  been  experienced.  But  on  the  7th,  it  was  given  to  the 
flames  which,  although  it  did  not  look  like  giving  in,  made  it  doubtful 
as  to  whether  the  Chief  of  the  Syloos  intended  fighting  there  or  not. 
On  the  9th,  Colonel  Macpherson  and  the  head- quarters  of  his  regiment 
rejoined  the  General  from  his  expedition  against  Lai  Gnoora's,  and  on 
the  same  day  Upper  Hoolien  was  burnt  and  abandoned,  and  our  line  of 
advance  taken  through  Lai  Schumah,  by  which  place  a  better  path  had 
been  found. 

The  rice  stores  in  the  neighbourhood  of  Lai  N^goor's  having  been 
destroyed,  and  sufiicient  commissariat  stores  collected  at  the  front, 
the  General  advanced  on  the  11th  January  with  200  Goorkhas, 
the  artillery,  and  half  *  the  Sapper  company  towards  the  site  of 
Savoonga's  village.  It  had  been  anticipated  that  this  march  might 
have  been  accomplished  in  one  day,  but  as  at  half-past  three  in  the 
afternoon  a  considerable  distance  yet  remained  to  be  done,  and  it  was 
possible  that  serious  opposition  might  be  encountered,  the  General 
determined  to  bivouac  for  the  night.  The  column  had  started  at 
seven  a.m.,  and  for  six  hours  the  path  had  led  along  the  bed  of  a  rocky, 
and  at  times  dif&cult  stream.  So  damp  was  the  groimd  where  the 
bivouac  was  formed,  that  it  was  almost  impossible  to  find  wood  that 
would  burn.  Although  all  were  pretty  w^ell  accustomed  by  this  time 
to  roughing  it,  the  night  passed  here  was  one  of  extreme  discomfort, 
and  to  guard  as  far  as  possible  against  evil  consequences,  every  soldier 
and  coolie  was  given  the  next  morning  a  dose  of  quinine.  On  the 
12th,  after  a  steep  ascent  of  two  hours,  Savoonga's  was  reached,  a  few 
of  the  enemy  being  seen  retiring  into  the  woods  as  our  troops  emerged 
on  open  ground.  The  men  at  once  set  to  work  to  hut  themselves,  but 
this  was  found  no  easy  business,  for  not  a  stick  of  the  village  was 
remaining,  and  as  a  considerable  extent  of  ground  in  the  neighbour- 
hood had  been  cleared  for  cultivation,  building  materials  had  to  be 
brought  from  some  distance. 

Savoonga's  village,  on  the  site  of  which  the  foundations  of  nearly 
500  houses  were  counted,  had  been  built  on  an  extensive  mountain 
ridge,  3,221  feet  above  the  sea;  it  was  over  70  miles  by  the  road  fol- 
lowed from  Demagree.    From  a  hill  top  in  its  immediate  neighbour- 
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hood,  a  large  extent  of  the  Howlong  country  could  be  seen ;  ten  large 
villages  within  four  days'  march  were  observed,  and  the  ground  in  their 
neighbourhood  was  more  open,  cultivated,  and  with  gentler  slopes 
than  the  country  hitherto  traversed,  and  consequently  promised  well 
for  the  employment  of  rifle  and  artillery  fire.  Hitherto  the  firing  of 
the  troops  had  generally  been  snap  shots  at  short  ranges.  Rutton 
Pooea  had  all  along  promised  that  as  soon  as  we  arrived  at  one  march 
distance  from  the  Howlong  country,  he  would  proceed  to  their  nearest 
village  and  bring  the  Chiefs  in,  to  make  submission  to  the  General.  On 
the  13th  the  Political  Ofi&cer,  Captain  Lewin,  started  with  a  detach- 
ment of  2nd  Goorkhas  and  Rutton  Pooea,  to  see  the  latter  across  the 
Dullesseree  River,  which  forms  the  boundary  of  the  Syloo  country,  and 
was  about  4  miles  from  our  camp.  On  the  following  day  however  he 
returned,  Rutton  Pooea  having  said  he  was  afraid  to  proceed  alone  lest 
he  should  meet  fugitive  Syloos,  and  it  had  not  been  considered  ad- 
visable by  the  General  that  any  detachment  of  troops  should  enter  the 
Howlong  country  until  some  communication  had  been  held  with  them. 
On  the  15th  he  proceeded  by  another  route  through  Demagree,  and 
was  given  10  days  by  the  General  in  which  to  bring  an  answer  from 
the  Howlong  Chiefs.  Mohamed  Hassan,  a  soubadar  of  police,  was  sent 
with  him  to  see  that  the  journey  was  performed  expeditiously,  but  was 
only  to  go  as  far  as  the  neighbourhood  of  the  first  Howlong  village, 
which  he  was  not  to  enter. 

As  the  Syloos  still  continued  to  fire  on  our  escorts,  and  occasionally 
of  a  dark  night  to  creep  up  to  and  fire  on  a  picket  sentry,  one  of 
our  men  being  wounded  one  night  within  20  yards  of  the  General's 
hut,  it  was  determined  whilst  awaiting  the  result  of  the  mission 
to  the  Howlongs,  to  destroy  the  few  remaining  villages  of  the  former 
tribe.  Detachments  were  sent  out,  which  burnt  three  villages  and 
destroyed  all  their  rice  stores,  and  on  the  20th  the  General,  with 
160  Goorkhas  and  the  artillery,  proceeded  against  the  large  village 
of  Lai  Jeeka,  one  of  Savoonga's  sons,  and  situated  about  12  miles  to 
our  north.  That  night  the  troops  bivouacked  ;  the  following  morning 
a  strong  stockade  was  reached,  about  1 J  miles  from  the  village,  and  at 
the  same  time  some  large  stones  were  let  loose  from  the  hill  above,  by 
which  a  few  of  our  men  were  severely  injured.  The  devoted  Syloo 
who  cut  the  suspending  creeper  was  shot  by  a  Goorkha,  and  rolled 
down  the  hill  side  after  the  stones  he  had  let  loose.  A  detachment  of 
Goorkhas  was  sent  to  turn  the  stockade,  and  the  guns  were  brought  up 
to  make  an  opening  by  which  it  could  be  stormed  in  front,  but  before 
they  could  open  fire  the  enemy  retired.  As  soon  as  the  stockade  was 
passed,  the  sound  of  crackling  of  burning  wood  and  the  sight  of  dense 
columns  of  smoke  made  it  evident  that  the  village,  which  could  not  yet 
be  seen,  had  been  set  on  fire.  At  about  1,000  yards  a  good  view  of  it, 
and  of  considerable  groups  of  armed  Syloos,  was  obtained ;  the  guns 
opened  fire,  and  made  excellent  practice  with  common  shell  and 
shrapnel.  It  was  curious  to  see  the  effect  of  these  shells  on  the 
enemy :  at  the  first  one  which  fell  near  them,  they  evidently  were  so 
astounded  as  not  to  know  what  to  do,  at  the  second,  they  began  to 
disperse  and  at  the  third,  they  fairly  bolted  and  took  cover  under  the 
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stockade.  A  few  more  rounds  drove  them  tlience,  and  the  Goorklias, 
on  arriving  at  the  village,  fonnd  it  completely  evacuated.  The  defences 
were  foand  to  have  been  very  ingeniously  constructed ;  a  loopholed 
stockade  about  8  feet  high,  with  small  tambours  judiciously  placed, 
surrounded  the  whole  village,  the  ascent  to  which  was  on  all  sides  steep 
and  difficult ;  large  platforms,  covered  with  stones,  were  placed  at  inter- 
vals outside  the  stockade,  and  were  so  balanced  that  by  cutting  a  creeper, 
which  led  from  them  to  the  interior  of  the  defences,  their  contents  could 
be  let  loose  on  the  heads  of  an  attacking  force.  These  platforms  were 
afterwards  destroyed  by  our  troops,  and  the  mass  of  stones  which  fell 
from  them  would  have  swept  any  number  of  assailants  down  the  hill 
side.  The  village  had  contained  about  250  houses,  and  we  were  fortu- 
nately able  to  save  enough  of  these  from  the  flames  to  afford  shelter  to 
the  troops  and  coolies.  On  the  22nd,  detachments  were  sent  out  to  burn 
all  granaries  in  the  neighbourhood,  and  a  party  of  Goorkhas  proceeded 
to  the  north  with  some  Officers  of  the  Survey  who  wished  to  make 
a  station  in  that  direction.  Although  no  Syloos  could  be  discovered 
during  the  day.  they  crept  up  and  fired  on  the  picket  sentries  at  night ; 
so  on  the  23rd,  when  the  General  returned  to  Savoonga's,  he  left 
Colonel  Macpherson  with  part  of  his  regiment  to  await  the  return  of 
the  surveyors. 

On  his  arrival  a  report  reached  him  that  Mary  Winchester,  the  little 
English  girl  taken  captive,  had  been  given  up  by  the  Howlongs  and 
was  in  Rutton  Pooea's  village,  and  that  some  of  the  Howlong  Chiefs 
had  already  promised  to  bring  in  their  captives  as  soon  as  they  could 
be  collected  together.  Owing  to  the  extent  of  country  occupied  by 
that  tribe,  amongst  the  several  villages  of  whicli  the  captives  were 
known  to  be  distributed,  and  to  the  fact  that  Mary  Winchester  had 
already  been  given  up,  the  General  determined  not  to  advance  against 
the  Howlongs  until  the  30th.  Before  that  date  a  report  was  received 
from  the  Soubadar  of  Police,  who  had  entered  the  Howlong  villages 
against  express  orders,  that  in  the  course  of  a  few  days  the  whole  of  the 
captives  would  be  collected,  but  that  if  in  the  meantime  our  troops  ad- 
vanced the  tribe  would  become  alarmed,  and  he  and  E/utton  Pooea 
would  be  in  danger  of  their  lives.  This  disobedience  of  the  Police 
Soubadar  caused  the  General  great  embarrassment ;  longer  delay  would 
allow  time  most  favourable  for  military  operations  to  slip  away,  and 
would  be  playing  the  enemy's  game,  whilst  an  immediate  advance 
might  possibly  bring  about  the  murder  of  our  emissaries  and  cause 
fresh  complications.  Moreover,  the  hope  was  still  clung  to  that  the 
captives  would  be  given  up,  and  the  necessity  of  such  severe  measures 
as  had  been  taken  against  the  Syloos,  avoided.  And  it  is  to  be  noticed 
that  although  by  this  time  every  known  village  of  the  Syloos,  to  the 
number  of  20,  had  been  burnt,  their  granaries  destroyed,  and  as  much 
punishment  inflicted  on  them  as  was  possible,  the  recovery  of  the  cap- 
tives, which  may  be  looked  upon  as  the  principal  object  of  the  expedi- 
tion, had  not  been  effected.  What  became  of  the  captives  when  the 
Syloos  determined  to  fight  rather  than  surrender  them  was  not  known, 
although  there  were  good  grounds  for  supposing  they  were  either 
murdered  or  exchanged  to  remoter  tribes  for  firearms.    When  the 
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Syloos  eventually  ^ave  in  only  one  captive  was  forthcoming,  and  they 
solemnly  declared  that  there  Avere  then  no  more  in  their  hands. 

Under  these  circumstances  the  General  determined  to  await  a  report 
of  the  return  of  Mahomed  Hassan  to  Demagree,  but  if  the  Chiefs  and 
their  captives  did  not  arrive  with  him,  to  advance  at  once  against  the 
Howlongs.  The  time  he  was  thus  compelled  to  remain  at  Savoonga's, 
enabled  a  large  depot  of  commissariat  stores  to  be  collected  there,  and 
it  was  necessary  that  this  should  be  done,  as  the  number  of  coolies 
available  would  not  allow  of  regular  stages  being  established  any 
further  in  advance,  and  consequently  the  greater  part  of  the  men 
carrying  stores  between  Lai  Schumah  and  Savoonga's  would  have  to  be 
taken  off  that  part  of  our  line,  to  proceed  with  provisions  for  the  troops 
into  the  Howlong  country.  On  the  1st  February  there  were  about 
2,400  coolies  with  the  column,  of  these  688  were  sick,  300  were  em- 
ployed at  and  below  Demagree  for  commissariat  purposes,  and  the 
remainder,  some  1,400,  were  in  advance  of  that  place  ;  but  of  this  latter 
number  some  200  must  be  dedu.cted  who  v/ere  engaged  with  the  de- 
tachments sent  out  with  the  Survey  Officers  and  with  those  which 
made  expeditions  of  two  or  three  days'  duration  to  destroy  granaries, 
&c.,  &c.  ;  a  few  had  also  to  be  detailed  for  purposes  of  camp  con- 
servancy, &c.  Twelve  hundred  coolies  were  thus  available  to  work  the 
three  stages  from  Lai  Schumah  to  Savoonga's,  and  to  these  men  it 
was  absolutely  necessary  to  give  occasionally  a  day's  rest.  Supplies, 
on  the  stages  in  rear  of  Lai  Schumah,  were  forwarded  either  by  boat  or 
elephants.  Coolies  eat  so  much  of  their  own  loads,  that  they  are  the 
most  unremunerative  description  of  carriage  it  is  possible  to  employ. 
For  instance,  each  cooly  carries  40  lbs.,  but  he  eats  of  this  for  his  daily 
ration  3  lbs.,  that  is  taking  into  calculation  the  weight  of  rum  casks, 
bags,  &c.,  and  allowing  for  the  sirdars  and  mates  who  carried  no  loads; 
the  second  day  the  cooly  returned  empty-handed,  and  therefore  of  every 
40  lbs.  he  took  one  march  to  the  front  he  eat  6  lbs.,  and  when  his  load, 
starting  say  from  Lai  Schumah,  had  made  the  three  stages  to  Savoonga's 
it  had  been  reduced  to  22  lbs.  At  each  post  it  was  necessary  to  keep  a 
company  of  I^ative  Infantry,  and  supplies  had  of  course  to  be  left  for 
them  en  route,  and  it  consequently  is  not  difficult  to  understand,  that  to 
collect  a  fortnight's  supplies  at  Savoonga's,  for  the  thousand  men  with 
which  the  General  proposed  advancing  from  that  place,  required  a  cer- 
tain amount  of  time,  and  as  it  happened,  abundant  time  was  available 
for  the  purpose. 

With  coolies,  the  limit  to  which  a  rapid  advance  can  be  made  is  soon 
reached,  and  may  be  put  down  at  six  days  ;  for  a  steady  and  continuous 
advance  it  is  therefore  absolutely  necessary  to  work  by  a  system  of 
depots  which  must  be  formed  on  a  telescopic  plan,  that  is  to  say,  they 
must  be  larger  nearer  the  base,  and  become  gradually  smaller  the 
further  they  are  advanced.  It  was  found,  for  many  reasons,  more 
profitable  to  keep  coolies  employed  on  regular  stages  than  to  send  them 
in  a  body  from  one  end  of  the  line  of  supply  to  the  other. 

The  troops  of  tJie  column  were  distributed  as  follows  on  the  1st 
February  : — Head-quarters  and  four  companies  4th  Goorkhas  at  Dema- 
gree, the  rest  of  the  regiment  holding  posts  below  that  place  ;  the  27th 
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Punjab  Infantry  above  Demagree  holding  posts  as  higli  up  as  Lai 
Schumali,  and  half  company  of  Sappers  keeping  the  elephant  road  in 
order ;  one  company  2nd  Goorkhas  at  Lai  Ngoor,  and  the  remainder  of 
the  regiment,  the  half  company  of  Sappers,  and  the  artillery,  with 
brigade  head-quarters  at  Savoonga's. 

The  Syloos  had  become  very  troublesome  in  the  neighbourhood  of 
Lai  Schumah,  firing  repeatedly  on  escorts,  and  at  night  on  the  picket 
sentries,  and  the  General  had  requested  Colonel  Doran  to  send  out 
detachments  of  his  regiment,  the  27th  Punjab  Infantry,  to  try  to  find 
parties  of  the  enemy  in  the  woods,  and  to  punish  them.  On  the  4th, 
a  detachment  accompanied  by  Surgeon  Smith — nearly  all  the  combatant 
Officers  of  this  regiment  being  sick — made  a  very  successful  raid. 
They  came  on  a  Syloo  encampment,  but  the  occupants  being  warned 
by  then'  pickets,  escaped  before  a  shot  could  be  fired.  It  being  sur- 
mised that  they  would  eventually  return  to  the  same  place,  our  men 
remained  near  it  in  ambush  for  some  time,  when  the  enemy  began  to 
reappear.  Some  dozen  or  so  were  killed  or  wounded,  and  in  the  pur- 
suit a  girl  was  unfortunately  badly  shot,  who  with  two  women  to 
attend  on  her,  were  taken  back  to  our  camp,  where  Dr.  Smith  had  the 
satisfaction  of  bringing  the  wounded  young  woman  on  a  fair  way  to 
recovery. 

On  the  8th  a  report  was  received  from  Colonel  Tytler,  saying  that 
Rutton  Pooea  had  returned,  with  assurances  that  the  captives  would  at 
once  be  sent  in  by  the  Chiefs  of  the  Southern  Howlongs.  The  time 
had  however  now  passed  for  promises,  and  moreover,  the  N^orthern 
Howlongs  had  made  no  signs  of  submission.  The  Gleneral  therefore 
determined  to  advance.  As  was  usual  on  this  expedition,  we  had  been 
able  to  get  no  information  of  the  country  to  our  front  beyond  what 
could  be  obtained  by  reconnoitring  parties,  but  some  of  Rutton  Pooea's 
followers  had  been  able  to  tell  the  names  of  the  largest  villages  that 
could  be  seen.  The  plan  of  advance  on  which  the  General  decided 
was  to  move  to  the  second  range  to  the  east,  which  appeared  two  fair 
marches  off,  to  establish  there  a  small  stockade,  and  thence  to  operate 
successively  in  three  different  directions,  proceeding  in  the  first  instance 
against  the  large  villages  of  Benkoya  and  Sangboonga,  who  it  was  known 
were  two  of  the  principal  chiefs  concerned  in  the  Cachar  raids.  The 
system  of  army  signalling,  which  had  on  several  occasions  proved  of  the 
very  greatest  service,  was  fx)und  in  the  Lushaie  country  to  be  useful  also 
for  reconnoitring  purposes.  The  flashes  of  sunlight  thrown  off  a  helio- 
trope, which  are  most  brilliant  on  a  clear  day  for  a  distance  of  10  or 
12  miles,  would  bring  out  the  inhabitants  of  the  village  on  which  the 
heliotrope  was  directed,  in  crowds  to  gaze  at  it,  and  by  this  means  it 
was  discovered  that  the  nearest  Howlong  villages  had  been  abandoned 
by  all  but  a  few  fighting  men,  whilst  those  at  two  or  three  marches 
distance  were  crowded  with  inhabitants. 

As  probably  an  advance  against  the  Southern  Howlongs  would 
also  be  necessary,  whose  nearest  villages  were  about  four  marches 
from  Demagree,  the  General  directed  Colonel  Tytler  to  have  the 
path  towards  the  village  of  the  Chief  Seipoya  reconnoitred,  and  on 
it  to  establish  two  posts  at  intervals  of  a  day's  march,  to  collect 
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supplies  in  eacli  of  them,  and  to  garrison  each  post  with  fifty  Goorkhas. 
The  General  hoped  thus  to  have  all  in  readiness  for  a  rapid  advance 
against  the  Southern  Howlongs,  as  soon  as  he  returned  from  his 
expedition  against  the  northern  portion  of  the  tribe.  Three  hundred 
fresh  coolies  were  on  their  way  to  Demagree,  who  would  be  most 
useful  for  future  operations,  as  amongst  those  in  the  advance 
scurvy  was  beginning  to  assume  alarming  proportions.  The  men  of 
the  2nd  Goorkhas,  some  of  the  Officers,  and  many  coolies,  were  now 
sujBPering  more  or  less  froni  this  disease,  l^or  is  this  to  be  wondered 
at,  when  we  consider  the  continued  hard  work  undergone  ;  the  depri- 
vation, now  for  more  than  three  months,  of  all  descriptions  of  vege- 
tables, milk,  fresh  meat,  &c.,  and  the  nature  of  the  climate  in  which 
operations  had  been  carried  on. 

Owing  to  the  continued  hostility  of  the  Syloos  along  our  line  of 
communication,  it  was  not  possible  to  reduce  the  garrisons  of  the 
several  posts  which  had  been  established,  and  after  providing  for  a 
detachment  to  be  left  at  Savoonga's,  deducting  sick,  &c.,  the  General 
found  he  could  advance  against  the  I^orthern  Howlongs  with  300 
fighting  men  of  the  2nd  Goorkhas,  the  artillery,  and  20  Sappers. 

It  can  hardly  be  asserted  that  it  would  have  been  prudent  to  proceed 
with  a  smaller  force  than  this  against  a  numerous  tribe,  having  pro- 
bably some  2,000  or  3,000  fighting  men,  into  a  country  utterly  un- 
known, where  no  supplies  would  be  forthcoming,  and  where  the  length 
of  time  it  would  be  necessary  to  remain  was  uncertain.  To  the  few 
critics  however,  who  condescended  to  write  about  the  Lushaie  expedi- 
tion, it  appeared  that  the  force  which  had  been  detailed  by  the  Com- 
mander-in-Chief was  ridiculously  in  excess  of  requirements ;  various 
suggestions  appeared  in  the  papers,  written  by  people  who  must  have 
been  entirely  ignorant  of  the  nature  of  the  country  and  of  the  enemy, 
and  even  of  the  objects  of  the  expedition,  detailing  with  what  force 
and  in  w^hat  manner  operations  should  be  carried  on,  and  perhaps  of 
these  the  most  amusing  was  a  recommendation  contained  in  a  letter  to 
the  Times,  that  200  British  sailors  should  be  sent  to  make  a  rapid 
march  through  the  country  and  to  recover  as  they  w^ent  all  the  cap- 
tives. An  exact  detail  of  the  troops,  followers,  and  baggage  coolies, 
with  which  General  Brownlow  advanced  from  Savoonga's  is  given  in 
an  Appendix  ;  he  took  in  addition  300  coolies  carrying  commissariat 
supplies.  On  the  11th,  Colonel  Macpherson  started  with  the  advance, 
consisting  of  150  Goorkhas,  and  bivouacked  that  night  at  a  distance 
of  12  miles.  ISTo  Howlongs  had  been  seen,  but  a  w^hite  fiag  had 
been  found  suspended  at  the  point  where  the  River  Dulesseree  was 
crossed,  and  further  on  the  figure  of  a  man,  made  with  sticks  and 
leaves,  with  both  arms  stretched  out,  as  an  intimation  that  we  were  to 
advance  no  further.  Colonel  Macpherson  had  halted  within  a  couple 
of  miles  of  two  villages,  and  when  the  inhabitants  saw  his  bivouac  fires 
they  set  alight  to  their  houses  and  fied.  The  following  day  the  General 
with  the  rest  of  the  troops  and  the  provision-coolies  marched  out  and 
joined  Colonel  Macpherson.  It  took  the  coolies  eleven  hours  to  accom- 
plish this  march  of  12  miles,  which  was  one  of  great  toil  and  difficulty ; 
in  fact  so  much  so,  that  it  could  not  be  maintained  as  a  permanent 
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stage.  On  the  13tli  a  reconnoitring  party  proceeded  to  the  front, 
and  on  this  occasion  was  fortunately  accompanied  by  the  Political 
Officer.  At  first  the  path  led  across  open  downs  covered  with  coarse 
grass,  where  several  gayal  were  feeding.  This  was  the  first  pasture 
and  open  ground  we  had  seen  in  the  country ;  the  appearance  of  the 
forests  which  we  afterwards  entered,  differed  much  from  those  we  had 
so  far  been  accustomed  to,  bam.boos  were  exceedingly  rare,  and  there 
was  comparatively  but  little  underwood.  After  an  advance  of  about 
three  miles,  some  Howlono^s  were  observed  to  be  shoutino^  from  a  hill 
top,  and  it  was  learnt  through  our  interpreters  that  they  wished  to 
open  communications.  Captain  Lewin  the  Political  Officer  proceeded 
to  meet  them,  and  was  then  assured  that  the  inhabitants  of  all  the 
neighbouring  villages  wished  to  submit,  but  that  the  Chiefs  had  fled. 
Several  of  them  returned  to  camp  with  Captain  Lewin,  and  in  the 
afternoon  a  considerable  number  of  Howlongs  arrived  with  fowls,  eggs, 
and  other  articles  for  barter.  The  whole  of  the  coolies,  numbering 
some  450  men,  were  sent  back  this  day  to  Sylhoo  Savoonga's  for  supplies. 

On  the  14th  our  camp  was  moved  to  an  excellent  position  three  miles 
to  the  front ;  a  stockade  was  commenced  and  comfortable  sheds  built 
for  troops  and  coolies.  This  place  was  called  Changmamma,  and  the 
15  miles  separating  it  from  Sylhoo  Savoonga  were  divided  into  two 
coolie  stages.  It  was  here  that  the  General  had  determined  to  establish, 
the  most  advanced  post  from  which  to  operate  in  three  different  direc- 
tions ;  but  before  any  advance  could  be  made,  the  return  of  the  coolies 
sent  back  for  supplies  had  to  be  awaited.  The  following  day  recon- 
noitring detachments  were  sent  out  in  two  different  directions.  The 
one  which  proceeded  to  the  east  towards  Benkoya's  village,  found  a 
considerable  force  of  armed  men  on  the  opposite  bank  of  a  small  river 
about  two  miles  from  camp.  The  chief  amongst  them,  who  described 
himself  as  Benkoya's  head  man,  said  that  a  small  party  of  some  half 
dozen  might  proceed  and  examine  the  country  to  the  front  if  they 
liked,  but  that  as  Benkoya  was  himself  coming  in  to  make  submis- 
sion, if  he  met  a  large  armed  party  he  would  probably  become  alarmed 
and  turn  back.  The  detachment  therefore  halted,  and  sent  back  to 
camp  for  orders.  As  the  General  wished  to  give  the  Howlongs  every 
encouragement  to  come  in,  he  directed  the  detachment  to  return,  and 
Captain  Lewin  satisfied  himself  after  an  interview  with  Benkoya's 
people,  that  the  Chief  and  his  tribe  were  anxious  to  submit  and  come  to 
terms,  but  he  warned  l^hem  that  they  must  do  so  without  delay. 

On  the  17th,  Benkoya  and  Sangboonga,  the  two  principal  Chiefs, 
came  in  and  accepted  the  terms  offered  by  the  General,  and  their  sub- 
mission was  at  once  followed  by  that  of  the  remaining  Chiefs  of  the 
Northern  Howlongs.  The  negotiations  were  conducted  by  Captain 
Lewin,  and  there  can  be  no  doubt  but  that  many  small  difficulties  which 
arose  were  smoothed  away  by  the  wonderful  personal  influence 
which  that  Officer  exercised  over  these  rude  barbarians.  The  Chiefs 
had  a  great  fear  of  treachery,  and  it  was  no  easy  matter  to  disabuse 
their  minds  of  the  idea,  that  if  they  came  to  an  interview  in  the 
neighbourhood  of  our  camp,  they  would  not  be  seized  and  either  trans- 
ported or  beheaded.    They  brought  forward  the  story  of  the  Northern 
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Lushaie  Chief,  named  Lai  Chokla,  who  some  years  ago  surrendered 
himself,  as  they  say  on  '  a  promise  of  pardon,  but  ^yas  then  seized  by 
us  and  transported.  And  it  is  so  far  true  that  such  a  Chief  was  trans- 
ported, but  it  is  not  to  be  supposed  that  any  British  Officer  had 
previously  given  a  promise  of  pardon.  These  Chiefs  brought  in  some 
captives  with  them,  and  others  were  sent  in,  in  the  course  of  a  few  days, 
and  from  their  evidence  the  General  was  able  to  satisfy  himself  that 
none  of  them  had  been  kept  back. 

On  the  16th,  sufficient  supplies  had  been  collected  at  Changmamma 
for  1,000  men  for  twelve  days,  and  before  these  had  been  consumed, 
fresh  stores  could  have  been  forwarded  from  the  rear.  Had  the 
^sTorthern  Howlongs  declined  to  come  to  terms,  there  can  be  no  doubt 
but  that  all  their  large  and  important  villages,  and  the  greater  part  of 
their  grain  stores  could  have  been  destroyed  within  the  space  of  twelve 
days.  Changmamma  is  210  miles  by  the  line  of  advance  followed,  from 
the  base  of  the  column  at  Chittagong,  and  85  miles  from  the  advanced 
depot  at  Demagree.  A  detachment  subsequently  proceeded  to  Benkoya's 
village,  about  15  miles  further  on,  and  situated  on  the  eastern  border 
of  the  Howlong  country,  which  was  the  most  distant  point  "in  this 
direction  reached  by  the  troops  of  the  column,  and  may  be  stated 
at  225  miles  from  the  base.  Had  it  been  necessary,  the  General  was 
in  a  position  to  have  advanced  by  rapid  marches  50  miles  beyond 
Changmamma.  It  must  be  borne  in  mind  that  the  length  of  the  direct 
line  of  advance  cannot  be  taken  as  any  test  of  the  extent  of  country 
traversed.  It  may  be  said  that  almost  every  corner  of  the  Syloo 
country  was  looked  into ;  wherever  an  encampment  was  discovered  a 
detachment  was  sent  out  to  destroy  it;  villages  in  every  direction  and 
at  several  days'  march  from  the  main  line  of  advance  were  attacked 
and  burnt,  and  all  storehouses  at  whatever  distances  perceived,  were 
doomed  to  destruction  by  the  Goorkhas.  The  Syloos,  having  of  their 
own  free  will  resolved  to  fight,  and  having  rejected  our  subsequent 
overtures  to  come  to  terms,  drew  down  on  themselves  certainly  a  severe 
punishment,  but  one  which  the  General  hoped  would  have  a  lasting 
efiect  both  on  themselves  and  on  the  neighbouring  tribes.  And  there 
can  be  no  doubt  but  that  it  had  an  immediate  efiect  on  the  Howlono^s. 
They  had  Vv^atched  from  their  hill  tops,  for  two  months,  the  steady 
burning  of  one  Syloo  village  after  another,  and  had  been  told  by 
fugitive  and  famished  Chiefs  of  the  dreadful  efiects  of  our  steel  guns 
and  Enfield  rifles. 

It  will  be  remembered  that  according  to  the  original  instructions 
issued,  the  two  columns  were  eventually  to  meet.  The  line  of  advance 
followed  by  General  Bourchier  had  been  so  far  to  the  eastward  of  what 
had  been  expected,  that  a  meeting  with  the  Cachar  column  would  have 
been  attended  with  more  fatigue  and  risk  than  the  result  could  warrant. 
General  Bourchicr's  advance  had  been  most  successful,  but  in  order  to 
reach  the  most  guilty  Chief  on  the  Cachar  side,  it  had  been  necessary 
to  make  a  march  of  very  great  length.  He  had  reached  Lalbourah's 
village  of  Chumphai  on  the  20th  February,  on  which  date  he  had  sent 
up  rockets,  hoping  they  would  have  been  answered  from  our  column ; 
but  the  high  intervening  mountain  ranges,  and  the  distance  he  was 
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from  us  as  the  crow  flies  a  good  50  miles,  had  prevented  their  being 
seen.  As  General  Bourchier  retired  at  once  after  burning  C humph ai, 
and  taking  into  consideration  the  great  distance  he  there  was  from  his 
base,  it  is  hardly  possible  that  he  could  have  remained  stationary  for 
even  a  couple  of  days,  much  less  have  advanced  to  meet  us.  For  the 
two  columns  to  have  met,  it  w^ould  therefore  have  been  necessary  for 
a  detachment  of  General  Brownlow's  troops  to  have  marched  at  least 
80  miles  over  an  unknown  and  mountainous  country,  and  to  have  made 
its  way  through  several  independent  tribes,  who  would  in  all  proba- 
bility, have  resisted  its  advance.  In  the  face  of  these  difficulties,  and 
more  especially  on  account  of  the  enfeebled  state  of  both  troops  and 
coolies,  the  General  decided  against  attempting  to  effect  a  junction  with 
the  other  column. 

After  peace  with  the  Howlongs  had  been  declared,  our  camp  used 
daily  to  swarm  with  hundreds  of  these  people,  with  whom  a  very  brisk 
business  was  done.  The  only  articles  of  food  they  had  for  sale  were 
fowls  and  eggs,  but  numbers  of  their  pipes,  sporans,  powder-flasks, 
sheets,  &c.,  were  bought  as  curiosities.  We  found  them  a  good- 
natured,  active,  manly  race,  very  independent  in  their  manners,  and 
very  curious  about  all  matters  connected  with  us.  Colonel  Macdonald, 
of  the  Survey,  who  was  the  tallest  man  in  our  camp,  generally  had  a 
group  of  admirers  round  him  during  the  greater  part  of  the  day,  and 
we  all  had  to  allow  them  occasionally  to  satisfy  themselves  by  looking 
up  our  sleeves  that  the  rest  of  our  bodies  was  of  the  same  colour  as  our 
hands  and  faces.  These  people  were  the  most  inveterate  smokers  it  is 
possible  to  conceive,  and  their  little  children  are  seen  to  go  about,  pipe 
in  mouth,  as  soon  as  they  can  walk.  They  proved  altogether  of  great 
interest,  and  I  regret  that  the  limited  length  of  this  lecture  prevents 
my  saying  more  about  them. 

Two  detachments  were  sent  out  some  1 5  miles  in  different  directions, 
with  the  Survey  Officers,  and  leaving  Colonel  Macpherson  with  the 
head- quarters  of  his  regiment  to  await  their  return,  the  General  with 
the  rest  of  the  troops,  marched  on  the  28rd  to  Sylhoo  Savoonga.  On 
arrival  at  that  place,  it  was  ascertained  through  the  Howlongs,  that 
the  principal  Syloo  Chiefs  had  assembled  near  the  site  of  Lai  Jeeka's 
village,  and  that  there  was  a  division  in  their  councils  as  to  what 
course  they  should  pursue.    Some  were  for  waiting  until  we  commenced 
to  retire,  and  then  attacking  us  in  a  combined  body,  whilst  others 
wished  to  give  in  and  accept  the  General's  terms.    This  intelligence 
caused  General  Brownlow  so  far  to  alter  his  plans  that,  instead  of 
hurrying  on  to  proceed  against  the  Southern  Howlongs,  he  determined 
to  wait  Colonel  Macpherson's  return,  and  then  try  to  strike  another 
severe  blow  at  the  Syloo s  before  the  season  compelled  him  to  vacate 
their  country.     However,  on  the  afternoon  of  the  25th,  some  Syloo 
emissaries  arrived,  and  were  anxious  to  know  how  their  Chiefs  would 
be  received  should  they  come  in;  and  early  on  the  27th,  the  seven 
principal  Chiefs  of  the  tribe  appeared,  bringing  with  them  offerings  of 
gayal,  goats,  gongs,  elephants'   tusks,  &c.     They  most  solemnly 
declared  that  they  had  only  a  few  captives  left,  and  that  it  would  take 
some  days  to  find  these.    The  head- quarters  of  2nd  Goorkhas  had 


152    THE  PKOCEEDINGS  OF  THE  CHITTAGONG  COLUMN  OF 


readied  Sylhoo  Savoonga  on  the  26th,  and  on  the  following  day,  as 
soon  as  peace  had  been  concluded  with  the  Syloos,  a  detachment  was 
sent  to  the  rear,  and  orders  were  dispatched  for  the  27th  Punjab 
Infantry  to  retire  on  Demagree  as  their  several  posts  were  relieved  by 
the  2nd  Goorkhas.  The  latter  regiment  was  to  occupy  posts  on  the 
Rhae  Jan  Klang  range,  on  account  of  the  salubrity  of  the  position, 
until  required  to  start  to  Chitfagong  for  embarkation.  On  the  28th,  a 
survey  party,  with  a  small  escort,  and  with  thirteen  days'  supplies 
arranged  for,  started  to  connect  the  survey  operations  of  the  column, 
with  those  that  had  been  previously  made,  as  far  as  Byparee  Bazaar. 

Leaving  Colonel  Macpherson  to  retire  gradually,  as  the  stores  which 
had  been  collected  at  the  several  posts  were  cleared  out,  the  General 
started  with  brigade  head-quarters  on  the  29th,  and  proceeded  by 
double  marches  to  Demagree,  which  he  reached  on  the  4th  March. 
On  arriving  at  that  place  he  found  the  Southern  Howlong  Chiefs  had 
sent  in  a  certain  number  of  captives,  but  it  was  believed  that  they 
retained  some  in  their  possession,  and  moreover  they  had  not  come  in  to 
make  personal  submission  to  the  General,  as  they  had  promised  to  do. 
He  therefore  determined  to  proceed  into  their  country  with  a  detach- 
ment composed  of  27th  Punjab  Infantry  and  4th  Goorkhas,  which 
regiments  had  not  undergone  such  hard  work  as  the  2nd  Goorkhas, 
and  as  no  serious  resistance  was  anticipated,  the  remainder  of  the  troops 
and  those  coolies  not  required  were  to  be  pushed  down  to  Chittagong 
and  embarked,  as  transports  were  provided  for  them  from  Calcutta. 
Accordingly  the  General  started  on  the  7th  March,  with  one  moun- 
tain gun,  two  companies  4th  Ghoorkhas,  and  two  companies  27th 
Punjab  Infantry.  With  this  force  he  marched  over  40  miles  in  three 
days,  across  a  most  difficult  country,  to  the  village  of  the  chief  Sypooea, 
situated  at  an  elevation  of  4,100  feet  above  the  sea.  This  Chief  went 
out  to  meet  the  General,  and  at  once  did  all  that  was  required  of  him. 
On  the  10th  and  11th  the  force  halted,  but  as  some  Chiefs  still  did  not 
come  in,  another  march  was  made  on  the  12th,  which  resulted  in 
bringing  in  all  the  heads  of  the  Southern  tribe,  whose  submission  was 
required.  Several  more  captives  were  surrendered,  and  from  this  part 
of  the  tribe  alone  nearly  100  British  subjects  were  recovered.  Some 
of  them  had  been  in  captivity  for  years,  and  as  a  rule,  they  seemed 
very  far  from  rejoiced  at  their  deliverance.  On  the  14th  and  15th  the 
General  halted,  in  order  to  allow  of  the  survey  parties  proceeding  out 
in  different  directions,  and  on  the  16th  he  commenced  moving  back  to 
Demagree.  The  vigour  and  rapidity  with  which  this  advance  into  the 
Southern  Howlong  country  was  made,  received  the  most  marked  praise 
and  approbation  of  the  Commander-in-Chief. 

The  operations  of  the  column  were  now  closed,  and  I  will  borrow 
from  the  General's  despatch  to  describe  briefly  the  results  of  the  four 
months'  campaign.    They  were  "the  complete  subjection  of  two  power- 
"  ful  tribes,  inhabiting  upwards  of  sixty  villages,  of  which  twenty  that 
resisted  were  attacked  and  destroyed  ;  the  personal  submission  of 
fifteen  chiefs,  and  their  solemn  engagement  on  behalf  of  themselves 
and  tributaries  for  future  good  behaviour ;  the  recovery  of  Mary 
"  Winchester,  and  the  liberation  of  upwards  of  150  British  subjects, 
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who  had  from  time  to  time  been  made  captives.  In  addition  the 
"  operations  of  the  column,  which  by  frequent  departures  from  the  main 
"  line  of  advance,  covered  a  large  area,  enabled  the  Officers  of  the 
"  Survey  to  triangulate  3,000  square  miles  of  country,  more  than  half 
"  of  which  was  surveyed  in  detail,  and  also  to  complete  the  connection 

between  the  Cachar  and  Cliittagong  districts." 

Our  casualties  were  trifling  and  consisted  of  7  killed  and  13  wounded; 
from  sickness,  there  were  30  deaths  amongst  the  fighting  men,  and 
amongst  the  coolies  and  followers,  118.  There  is  one  matter  on  which 
I  think  Sir  Charles  Brownlow  may  justly  pride  himself,  and  that  is, 
that  despite  the  constant  endeavours  of  the  Syloos,  we  did  not  lose  one 
coolie  or  camp  follower,  and  this  can  only  be  attributed  to  the  very 
complete  and  strictly  enforced  orders  which  the  General  issued  about 
escorts,  and  against  wandering  at  any  distance  from  the  posts  occu- 
pied. 

The  same  day  that  the  General  returned  to  Demagree,  he  dispatched 
the  artillery  and  detachment  of  4th  Goorkhas  down  the  river.  Arrange- 
ments had  been  made  for  the  return  of  all  troops  and  coolies  by  the 
Kurnafoolie,  so  that  the  march  through  the  unhealthy  country  lying 
between  Demagree  and  Burkul  might  be  avoided.  The  weather  was 
getting  very  hot,  and  as  at  this  season  cholera  was  to  be  expected, 
very  careful  arrangements  for  the  movement  of  troops  and  coolies  to 
Chittagong  had  to  be  made,  so  as  to  avoid  overcrowding  at  any  one 
post,  and  so  as  to  retain  detachments  in  occupation  of  the  most  healthy 
positions  until  the  latest  possible  moment. 

On  the  17th  March  the  head-quarters  4th  Goorkhas  embarked  at 
Chittagong,  and  vessels  continued  to  take  detachments  thence  every 
fourth  or  fifth  day,  until  the  1st  April,  when  the  brigade  head-quarters 
and  the  last  of  the  troops  embarked,  and  reached  Calcutta  on  the  after- 
noon of  the  3rd. 

1  feel  extremely  doubtful  if  it  is  becoming  in  me  to  make  any  remarks 
regarding  the  General,  on  whose  staff*  I  had  the  honour  of  serving  during 
this  expedition.  But  1  trust  he  will  not  take  it  amiss,  if  I  mention 
that  it  was  the  opinion  of  those  who  served  under  him,  that  the  success 
he  obtained  was  in  no  small  measure  due  to  the  confidence  in  his  ability 
and  experience,  with  which  he  inspired  all  under  his  command.  The 
necessarily  limited  length  of  this  lecture  has  prevented  my  entering  on 
many  important  particulars  connected  with  the  operations  of  the 
Chittagong  column,  and  the  account  I  have  given  will  lead  probably 
to  the  conclusion,  that  the  whole  business  was  very  easily  and  smoothly 
conducted  from  beginning  to  end.  But  I  must  observe  that  many  diffi- 
cult and  delicate  questions  arose,  and  if  these  had  not  been  met  with 
that  decision  and  ready  assumption  of  responsibility,  which  are  so  cha- 
racteristic of  Sir  Charles  Brownlow,  the  small  campaign  on  which  we 
were  engaged  might  have  had  a  very  different  termination  from  that 
which  actually  occurred.  To  be  perfectly  successful  in  Indian  warfare 
an  advance  must  be  steadily  continued  until  the  desired  results  have 
been  attained.  Any  semblance  of  retreat,  or  a  lengthened  delay  at  any 
one  point,  embolden  an  Indian  enemy,  and  he  may  then  become  very 
enterprising  in  his  attacks  and  difficult  thoroughly  to  subdue.  General 
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Brownlow's  advance  into  the  Syloo  country  was  not  rapid,  but  it  was 
sure  and  steady,  and  it  was  conducted  on  tlie  principle  that  had  it  been 
necessary  to  halt  for  any  lengthened  time  to  negotiate,  or  for  any  other 
purpose,  there  would  always  be  sufficient  supplies  available  to  prevent 
the  necessity  of  having  to  retire  before  the  work  to  be  done,  had  been 
satisfactorily  settled. 

In  all  previous  expeditions  against  the  Lushaies,  our  troops  had  simply 
advanced  into  their  country,  burnt  a  village  or  two,  and  then  retired 
again  as  quickly  as  they  had  advanced.  The  Lushaies  appear  to  have 
thought  that  we  should  have  done  the  same  on  the  last  expedition,  and 
most  probably  this  is  the  reason  that  induced  them  to  resist  us. 

From  the  experience  of  this  expedition  one  general  conclusion  may 
certainly  be  drawn,  which  is,  that  when  campaigning  in  a  hilly  country 
in  India,  tents  may  with  safety  be  dispensed  with.  It  would  be  diffi- 
cult to  find  a  more  trying  climate  for  the  experiment  than  that  of 
Lushaie,  and  yet  I  can  confidently  assert,  that  the  possession  of  tents 
would  in  no  way  have  improved  the  health  of  the  troops.  When  tents 
are  not  provided,  each  man  should  have  a  waterproof  sheet,  a  great  coat, 
and  a  good  blanket ;  the  latter  to  be  carried  for  him.  The  waterproof 
sheet  should  be  7  feet  6  inches  by  4  feet,  with  eyelet  holes  round  the 
edge ;  the  weight  of  such  a  sheet  is  4  lbs.  It  can  be  used  on  very  wet 
ground  to  lie  on,  or  should  time  not  allow  of  huts  being  built,  it  can  be 
used  as  a  tente  d'ahri,  and  it  can  also  be  used  as  an  extra  covering 
against  cold,  or  two  men  might  lie  on  one,  and  cover  themselves  with 
another.  In  the  moist,  relaxing  climate  of  Lushaie,  there  was  no  doubt 
regarding  the  beneficial  effects  of  the  issue  of  a  moderate  amount  of 
rum,  and  I  think  it  may  be  concluded  that  in  thfe  hills  of  India,  where 
the  native  soldier  on  service  does  not  always  get  the  same  amount  of 
animal  food  as  when  occupying  cantonments  in  the  plains,  and  where 
often  British  troops  enter  on  a  campaign  somewhat  debilitated  from 
the  effects  of  a  trying  hot  season,  the  issue  of  rum  is  not  only  beneficial, 
but  absolutely  necessary. 

The  circumstances  under  which  hill  expeditions  are  undertaken  in 
India,  and  the  nature  of  the  country  and  of  the  climate  are  so  various, 
that  it  would  be  impossible  to  lay  down  any  rigid  scales  of  organisation, 
equipment,  or  carriage,  &c.,  which  would  be  applicable  to  any  case 
which  might  arise.  But  the  experience  of  all  expeditions  should  be 
carefully  collected  and  arranged  in  a  tabulated  form,  and  such  informa- 
tion would  undoubtedly  be  of  great  use,  in  arranging  the  details  of 
any  force,  that  may  in  future  be  sent  on  active  service.  I  believe  that 
during  the  last  few  years,  it  has  been  the  practice  in  the  Quartermaster- 
General's  Office  in  India,  to  compile  all  such  information. 

It  is  now  generally  acknowledged  that  when  troops  take  the  field, 
too  much  attention  cannot  be  given  to  the  proper  organisation  of  an 
efficient  and  sufficient  means  of  transport.  The  equipment,  organisa- 
tion, and  fighting  qualities  of  our  troops,  both  British  and  native,  are 
all  that  can  be  desired,  but  these  become  useless  if  an  army  is  incapable 
,  of  rapid  movement,  owing  to  insufficient  means  of  carriage.  The 
Officers  placed  in  charge  of  the  transport  should  be  selected  with  the 
greatest  care,  and  should  be  both  well  rewarded  and  well  paid,  so  that 
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this  particular  service  may  not  be  looked  down  npon,  as  has  been 
generally  the  case.  As  soon  as  an  expedition  is  decided  on,  the  carriage 
should  be  at  once  entertained  and  organised,  and  should,  if  possible,  be 
in  a  thorough  state  of  efficiency  before  the  troops  take  the  field,  and  it 
would  be  even  advisable,  to  delay  the  commencement  of  operations  until 
this  result  can  be  attained.  It  is  a  difficult  and  unsatisfactory  process 
to  attempt  the  organisation  of  a  transport  train,  as  it  arrives  piecemeal 
at  the  scene  of  operations,  when  it  is  necessary  to  put  every  detachment 
of  the  train  to  work  as  soon  as  it  arrives.  There  can  be  no  doubt,  but 
that  the  success  of  hill  campaigns  in  India  must  depend  entirely  upon 
the  efficiency  of  the  carriage  employed.  The  Commissariat  Department 
worked  well,  but  it  was  under-handed,  there  being  only  three  Officers 
to  superintend  a  line  of  supply  nearly  200  miles  in  length,  and  one  more- 
over of  great  difficulty.  The  only  carriage  worked  under  the  control 
of  that  Department  were  the  elephants,  and  as  it  required  the  whole 
time  and  attention  of  one  Officer  to  arrange  proper  stages,  and  to  set 
these  animals  to  work,  an  energetic  subaltern  of  the  artillery,  Lieutenant 
Brough,  who  had  had  experience  with  an  elephant  battery,  was  detailed 
for  a  short  time  for  this  special  duty. 

It  is  only  right  to  mention,  that  despite  the  very  hard  work,  and  the 
somewhat  severe  privations  undergone,  there  was  never  a  grumble 
heard  amongst  either  Officers  or  men,  and  I  do  not  think  that  any  body 
of  Her  Majesty's  troops,  especially  the  2nd  Goorkhas,  on  whom  the 
hardest  work  fell,  ever  performed  a  rather  trying  duty  with  greater 
cheerfulness  than  those  composing  the  Chittagong  column  of  the  Lushaie 
expedition. 

In  conclusion  I  would  express  my  humble  opinion,  most  strongly 
confirmed  during  this  short  campaign,  that  on  active  service  it  will  be 
absolutely  necessary  to  amalgamate  the  Adjutant  and  Quartermaster- 
General's  Departments,  under  a  chief  of  the  staff,  and  if  this  opinion, 
which  I  believe  is  that  of  many  high  authorities,  is  correct,  it  appears 
desirable  that  this  amalgamation  should  be  honestly  and  thoroughly 
carried  out  during  times  of  peace. 
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LECTUEE. 


Friday,  June  21,  1872. 

Colonel  the  Honourable  P.  R.  BASIL  FIELDING,  C.B., 
Commanding  Coldstream  Guards,  in  the  Chair. 


PERSONAL  EXPERIENCES  AND  REMINISCENCES  OF  THE 

SIEGE  OF  PARIS.^ 

By  Surgeon-Major  Wyatt,  Coldstream  Guards,  F.R.C.S., 
Officer  of  the  Legion  of  honour  and  Consulting  Surgeon  to  the 

National  Rifle  Association. 

There  are  duties  associated  with  every  public  position  from  the  dis- 
charge and  responsibilities  of  which,  no  man  can  venture  to  absolve 
himself,  or  to  shrink  from  willingly  rendering  an  account  of  his 
stewardship,  but  more  especially  is  it  due  to  this  Institution,  which 
evinces  so  deep  an  interest  in  all  matters  pertaining  to  every  branch 
of  the  Naval  and  Military  services  of  the  country.  When  our  in- 
defatigable secretary  wrote  to  inform  me  that  the  Council  had  done 
me  the  honour  to  request  that  I  would  deliver  a  lecture  on  experiences 
gained  during  the  siege  of  Paris,  I  felt  very  considerable  difficulty  in 
undertaking  the  duty,  although  appreciating  very  highly  the  distinction 
implied  in  the  request. 

In  accordance  with  the  title  of  the  subject  selected,  it  appears  in- 
cumbent on  me  to  review  the  circumstances  and  events  which  occurred 
during  my  sojourn  in  Paris,  and  to  submit  to  you  a  brief  record 
of  personal  narrative,  without  allowing  myself  to  drift  into  more 
strictly  professional  details  than  is  likely  to  be  interesting  to  such 
a  distinguished  audience  as  I  have  the  honour  to  address ;  then, 
to  review  any  special  peculiarities  of  the  siege ;  and  consider  the 
practical  instruction  afibrded  by  its  varying  aspects  and  periods. 
Having  had  the  good  fortune  to  serve  throughout  the  Crimean 
campaigQ,  during  which  I  was  enabled  to  obtain  much  practical  in- 
formation of  the  medical  department  of  our  gallant  Allies,  as  well  as 
of  the  Russian  Army,  to  which,  after  the  declaration  of  peace,  I  was 
officially  accredited  on  a  special  mission  of  enquiry,  it  was  then  manifest 
that,  compared  with  the  recorded  experiences  of  former  wars,  much 
was  capable  of  improvement  and  many  principles  required  to  be  modified 
in  accordance  with  the  recognized  laws  of  sanitary  science  especially, 

*  The  publication  of  this  lectiu^e  has  been  unavoidably  postponed, — Ed. 
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but  also  in  the  practice  of  military  surgery ;  and  if  sncli  was  then  a 
fair  conclusion,  ho^  much  more  evident  must  it  now  be,  owing  to 
recent  development  and  discoveries  in  the  increased  destructiveness  of 
improved  weapons,  combined  with  the  altered  character  of  military 
strategy  and  tactics.  It  will  be  in  your  recollection  that,  on  the  15th 
July,  1870,  the  Due  de  Gramont  proclaimed,  in  the  French  Chamber, 
that  the  Emperor  had  resolved  on  war  with  Prussia  ;  after  which  an- 
nouncement, I  inquired,  through  an  official  channel,  if  it  were  likely 
that  any  subject  of  a  neutral  power  would  be  allowed  to  accompany  the 
French  Army,  for  the  purpose  of  observation  of  matters  connected  with 
military  surgery,  but  was  informed  that  an  inflexible  rule  had  been  laid 
down  not  to  permit  any  foreigner .  to  be  associated  with  it,  in  any 
capacity  whatever ;  the  reason  for  which  decision  will  be  easily  under- 
stood, when  we  remember  how  thorough  a  want  of  all  preparation  for 
war,  in  every  department  of  the  Army,  was  subsequently  manifested ; 
but,  unfortunately,  much  valuable  opportunity  was  lost  by  the  delay 
which  occurred,  in  persuading  the  authorities  of  both  nations  to  sanction 
so  desirable  a  mission ■ — a  thing  to  be  regretted,  both  on  the  score  of 
humanity  and  science.  I  shall  carefully  avoid  alluding  to  political 
theories  in  this  Institution,  but  we  all  must  have  had  our  personal 
sympathies  at  the  commencement  of  the  war,  which,  with  many,  no 
doubt,  as  events  progressed,  became  modified ;  yet  I,  at  least,  could  not 
forget  my  old  Crimean  friendships  and  associations,  or  the  generous 
succour  rendered  by  the  French,  to  our  sick  and  wounded,  on  the  banks 
of  the  Alma,  and  their  active  and  ready  conveyance  of  our  disabled 
soldiers  from  the  inclement  heights  of  Sebastopol  to  the  transports  in 
Balaclava  harbour.  These  circumstances,  coupled  with  the  inability  to 
speak  the  German  language,  must  account  for  my  preference  for  the 
mission  to  the  French  Armies.  It  is,  indeed,  with  a  self-mistrustful  spirit, 
and  specially  of  my  own  power;^  of  expression,  that  I  venture  to  claim 
your  indulgence  for  the  many  shortcomings  and  imperfections  in  the 
observations  I  shall  have  the  honour  to  offer,  for  I  am  fully  convinced 
that  the  amount  of  experience  gained  will  be  thought  of  slight  value 
compared  to  what  might  have  been  expected  from  the  circumstances 
attending  the  siege  of  a  capital  possessing  such  resources  as  Paris  ; 
but  I  venture  to  hope  that,  acting  on  the  determination  to  form  an  un- 
biased judgment,  from  personal  observation  alone,  a  few  conclusions 
have  been  arrived  at,  which  may  tend  to  confirm  some  of  our  guiding 
rules,  if  not  to  suggest  others  (capable  of  being  turned  hereafter  to  useful 
account,  in  the  interests  of  military  surgery. 

By  the  favour  of  the  Secretary  of  State  for  War,  and  with  the 
sanction  of  His  Royal  Highness  the  Field-Marshal  Commanding-in- 
Chief,  I  was  directed  to  proceed  to  the  Head-quarters  of  the  French 
Army.  I  arrived  in  Paris,  with  the  Queen's  Messenger,  on  the  10th 
September,  1870 ;  on  the  18th,  the  investment  of  the  capital  by  the 
German  Army  was  effected,  the  girdle  of  iron  having  been  effectually 
drawn  around  the  whole  circuit  of  the  beleaguered  city.  The  official  in- 
structions received  were,  to  proceed  to  the  Head-quarters  of  the  Army, 
w^hich  was  a  physical  impossibility,  as  none  then  existed,  and  as  the 
then  Minister  of  War,  General  Palikao,  had  been  superseded  by  General 
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Le  Flo,  great  delay  arose  in  our  recognition  by  the  military  au- 
thorities. 

The  circumstances  of  being  shut  up  in  Paris,  so  completely  changed 
the  character  of  our  position,  as  intending  observers  of  military 
operations  in  the  field,  that,  for  the  sake  of  having  some  occupation, 
we  requested  permission  to  offer  practical  assistance  in  the  hospitals,  if 
the  authorities  were  willing  to  avail  themselves  of  our  services,  and  we 
were  subsequently  provided,  by  the  Intendant- General,  with  a  general 
order  of  admission  to  all  of  them. 

At  this  time  the  spy-mania  was  at  its  height,  and  my  worthy  Scotch 
colleague,  who  had  preceded  me  to  Paris,  but  who,  unfortunately,  was 
then  unable  to  speak  the  language,  was  very  soon  arrested,  and  exposed 
to  considerable  indignity,  by  being  carried  off  through  the  streets  to 
the  Prefecture  of  Police.  The  account  of  his  troubles  amused  me,  but 
my  own  powers  of  endurance  were  soon  destined  to  be  tested  in  what 
might  have  become  a  far  more  serious  matter,  which  I  will  briefly  relate. 

Just  before  leaving  England,  I  had  received  a  letter,  written  in 
German  character,  which  in  the  hurry  of  departure  I  accidentally  put 
into  my  pocket,  intending  to  ask  some  one  to  translate  it.  I  had  emerged 
with  a  friend  from  the  Palais  d' Industrie  (at  that  period  the  seat  of 
operations  of  the  Societe  Rationale  de  Secours  aux  Blesses),  and  found 
a  battalion  of  infantry  on  the  line  of  march,  halting  in  the  Champs 
Elysees.  We  made  a  few  passing  observations  to  one  or  two  of  the 
soldiers  who  were  decorated  with  our  Crimean  medal,  and  continued 
our  route,  but  shortly  after,  a  corporal  with  a  file  of  men  surrounded 
us,  and  to  our  surprise  announced  that  his  Captain  had  ordered  that 
we  should  be  arrested  as  spies  and  conveyed  to  the  nearest  military 
post.  I  suddenly  recollected  that  the  unlucky  German  letter  was  in 
my  trowsers  pocket,  bat  the  difficulty  of  tearing  it  intu  fragments  with 
one  hand  and  gradually  dropping  them  undetected  in  the  street,  can 
only  be  appreciated  by  anybody  who  will  attempt  the  necessary  mani- 
pulation, under  strict  surveillance.  The  valiant  Captain  of  the  National 
Guard  at  the  Mairie,  to  which  we  were  conducted,  nappened  to  be  a 
tradesman,  who  stated  that  he  was  patronised  by  many  English  cus- 
tomers, which  was  rather  a  cheering  announcement,  and  he  was  good 
enough,  moreover,  to  dispense  with  the  formality  of  any  personal  search- 
ing, which  was  for  me  a  further  relief.  We  were  then  allowed  to 
despatch  a  note  to  our  Embassy,  from  which  an  Attache  soon  arrived 
to  account  for  us.  It  was  a  reminiscence  not  to  be  forgotten  in  those 
peculiar  times,  but  we  were  informed  next  day  that  the  official  report 
against  us  was  for  having  been  found  on  the  ramparts  examining  the 
cannon.  At  this  period  of  the  siege,  to  look  at  the  name  of  a  street  or 
ask  for  the  slightest  information,  rendered  you  an  object  of  suspicion 
to  some  zealous  patriot,  but  to  be  seen  taking  a  note  of  anything,  was 
fatal  to  your  personal  liberty.  The  correspondents  of  the  press  were 
very  energetic  in  absorbing  every  portion  of  news  percolating  through 
the  remaining  Embassies,  but  the  events  to  be  recorded,  even  with  the 
advantage  of  their  graphic  genius,  did  not  offer  much  variety,  yet  they 
strove  hard  to  witness  as  many  incidents  of  the  siege  as  possible, 
and  several  of  them  endeavoured  to  procure  abetter  recognised  position 
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by  temporary  employment  on  the  staff  of  tlie  ambulances,  nnder  tiie 
protection  of  the  red  cross,  rendering  good  service  in  aid  of  the  wounded, 
and  obtaining  greater  facilities  for  accurate  observation  of  events.  The 
French  journals  were  too  often  replete  with  fabulous  reports.  Our 
mission,  of  course,  was  to  inquire  into  every  variety  of  sanitary  and 
surgical  detail  connected  with  military  service,  but  it  was  to  the  latter 
branch  that  i  was  directed  to  devote  my  special  attention.  When,  from 
the  completeness  of  the  investment,  all  communication  with  the  pro- 
vinces was  cut  off,  the  capital  was  necessarily  thrown  upon  its  own 
resources  both  as  to  men  and  material,  with  the  necessity  of  providing 
for  the  accommodation  of  the  sick  and  wounded.  On  the  5th  Sep- 
tember, General  Yinoy  arrived  in  Paris  with  one  corps  d'armee,  com- 
posed of  three  divisions  of  regular  infantry,  with  a  due  proportion  of 
cavalry  and  artillery,  and  also  some  provincial  mobile  troops ;  after 
\7hich  the  estimated  strength  and  material,  composing  the  available 
garrison,  was  stated  to  be  about  50,000  troops  of  the  line,  100,000  garde 
mobile,  300,000  national  or  civic  guard,  with  25,000  sailors  and  franc- 
tireurs,  yielding  a  total  army  for  the  defence  of  Paris  of  475,000  men 
(more  or  less)  for  the  accommodation  of  whom,  beside  the  regular 
barracks,  temporary  encampments  were  formed  in  every  available 
situation,  consisting  either  of  the  tentes  de  troupe,  for  the  accommo- 
dation of  twenty  men,  or  the  tente  d'abri  for  two,  one-half  of  the  latter 
tent  being  carried  by  each  man ;  besides  this,  some  very  light  wooden 
huts  were  hastily  put  together,  but  whether  the  encampments  were 
temporary  or  permanent,  there  was  a  lamentable  deficiency  o£  all 
necessary  sanitary  arrangements. 

Almost  from  the  date  of  the  investment,  General  Trochu's  efforts 
were  directed  to  the  welding  together  of  this  heterogeneous  mass  of 
living  material,  almost  all  the  available  thoroughfares  being  appropriated 
to  incessant  drilling,  and  it  was  interesting  to  watch  the  relative 
aptitude  of  the  various  squads  of  recruits,  for  Paris  might  then  have 
been  considered  as  a  gigantic  barrack  square.  I  observed  one  little 
novelty  which  is  suggestive,  when  a  rapid  instruction  in  manual  and 
platoon  exercise  is  required.  A  squad  of  recruits  being  formed  up  in 
line  before  the  drill  sergeant,  the  most  inexperienced  would  be  placed 
between  two  others  more  advanced  in  drill,  so  that  he  might  not  only 
hear  the  word  of  command  given  by  the  sergeant,  and  observe  his 
practical  manipulation,  but  also  become  aware  of  the  action  of  his 
comrade  on  either  side.  This  appears  a  useful  hint  worth  remember- 
ing, although  perhaps  not  quite  in  my  department.  A  humorous 
friend  called  it  an  illustration  of  one  raw  being  placed  between  two 
readys ;  verily  the  whole  manhood  or  boyhood  of  every  description  and 
occupation  appeared  imbued  with  an  uncontrollable  military  mania,  for 
even  the  children  in  the  streets  had  their  tiny  chassepots,  knapsacks, 
and  drums,  to  play  the  game  of  soldiers.  Considering  tlie  urgency  of 
the  moment  it  was  impossible,  as  it  would  have  been  unfair,  to  institute 
any  comparison  between  the  army  of  defence,  as  then  existing,  with 
that  of  ordinary  times,  far  less  with  such  troops  as  we  remembered  in 
the  Crimea ;  indeed,  the  greater  portion  of  the  regular  troops,  com- 
prising General  Yinoy's  Corps  d'Armee,  had  seen  service  in  the  field, 
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and,  although  young,  were  obedient  to  discipline,  but  they  were  not 
sufficiently  numerous  to  exercise,  over  the  masses  of  armed  men  around 
them,  any  very  abiding  influence  of  control ;  the  discipline  of  the  35th 
Kegiment  of  the  Line  was  very  creditable.  There  was  a  perpetual 
marching  of  regiments  from  one  side  of  the  city  to  another,  according 
as  the  Council  of  War  decided  upon  changes  in  strategical  plans,  and 
it  was  often  remarkable  with  how  heavy  a  burthen  the  soldier  toiled  on 
the  line  of  march,  for  beside  the  regulation  weight  of  72  lbs.,  which  is 
about  10  lbs.  in  excess  of  that  which  the  British  soldier  carries,  he  was 
often  weighted  with  many  extras,  rendering  him  quite  independent  for 
a  time  of  all  transport  conveyance,  either  for  food,  fuel,  or  shelter,  a 
great  desideratum  no  doubt,  when  a  cautious  reconnaissance  is  at- 
tempted; but  I  cannot  think  the  tentes  cZ'a&7^?' altogether  desirable  for 
any  prolonged  occupation.  As  the  cordon  of  investment  was  so  close 
to  the  besieged  city,  the  movement  of  troops  outside  the  fortifications 
was  necessarily  very  limited  in  extent.  The  scale  of  rations  could  not 
be  kept  uniform,  and  as  the  siege  advanced,  the  daily  allowance  pro- 
portionately diminished,  becoming  eventually  altogether  insufficient  to 
sustain  even  a  moderate  degree  of  physical  strength,  but,  under  every 
circumstance  the  houilU  alvvays '  somehow  appeared  at  the  evening 
meal,  in  confirmation,  I  suppose,  of  their  maxim,  "  that  the  soldier 
makes  the  soup,  but  the  soup  makes  the  soldier."  The  regulations  of 
the  French  Army  require  that  the  Captain  of  each  company  should 
direct  his  special  attention  to  the  daily  supply  of  provisions  for  the 
men,  and  the  instructions  are  very  rigid  on  that  point,  requiring  the 
Officer  to  state  in  his  report,  that  he  had  tasted  the  soup. 

At  the  final  sortie  of  Montretout,  the  whole  of  the  food  carried  by  each 
soldier,  for  six  days'  consumption,  consisted  of  10  sailors'  biscuits,  1  lb. 
of  sugar,  1  lb.  of  roasted  coffee  (not  green),  50  grammes  (or  about 
1^^  ozs.)  of  salted  meat.  I  was  often  reminded  by  the  fragrant  smell  of 
their  hot  coffee,  of  our  sad  acquaintance  with  the  green  berry,  of 
Crimean  fame,  and  I  recognise  now,  amongst  my  audience,  a  valued 
friend,  who  supplied  it  to  the  authorities,  after  protesting  in  the 
strongest  manner  against  its  issue  in  such  a  state. 

The  Garde  Mobile  was  at  this  time  a  component  part  of  the  civil 
army  of  France  ;  it  was  raised  about  three  or  four  years  before  the  war, 
as  an  auxiliary  to  the  regular  forces ;  but  it  must  not  be  confounded 
with  the  Garde  l^ationale  sedentaire,  such  as  formerly  existed  in  all 
the  large  towns  of  the  Empire.  The  Mobile  Guard  is  a  kiAd  of  pro- 
vincial militia,  the  men  coming  chiefly  from  agricultural  districts  ;  the 
Officers  were  appointed  by  the  Minister  of  War,  many  of  them  having 
more  or  less  of  hereditary  position  in  their  departments  ;  but  the  non- 
commissioned officers  were  appointed  by  the  Chef  de  Bataillon.  The 
men,  on  an  average,  were  from  20  to  25  years  of  age,  the  best  period 
of  life  by  far  for  active  field  service,  and  most  of  them  had  previously 
drawn  "bon  numeros "  for  the  conscription.  No  substitutes  are 
allowed  by  purchase,  as  in  the  line,  and  they  must  serve  for  a  period  of 
five  years,  but  on  home  service  only,  assembling  for  drill  once  a  week 
during  the  summer  months  (generally  on  Sunday)  at  the  principal 
,  canton  or  arrondissement  of  their  department,  where  their  arms  and 
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accoutrements  are  kept,  and  for  tins  dnty  they  receive  a  regulated 
daily  allowance  upon  a  higher  scale  than  the  regular  Army.  Each 
battalion  is  composed  of  from  800  to  1,000  men,  and  when  embodied, 
the  discipline  is  identical  with  that  of  the  line.  I  have  alluded  to  the 
organisation  of  this  national  force,  because  much  misconception  exists 
as  to  its  nature.'  The  contingent  which  came  to  Paris  did  very  credit- 
able service,  and  I  can  safely  say  the  men  were  generally  quiet  and 
steady:  I  doubt  whether  the  same  number  of  country  militia 
recruits  in  London  would  have  conducted  themselves  better,  if  so  well. 
Their  military  career  during  the  siege  proves  that  a  well-affected  civil 
element  can  be  soon  welded  with  more  experienced  soldiers  for  active 
service.  The  forfcs  were  all  garrisoned  by  sailors,  who  were  vigilant, 
courageous,  and  obedient  to  discipline ;  indeed,  it  was  difB.cult  for  their 
Ofl&cers  to  induce  them  to  surrender  their  positions  to  the  'Germans,  in 
accordance  with  the  terms  of  the  capitulation;  and  for  many  days 
after  the  evacuation  of  the  forts,  they  might  be  seen  in  groups  wander- 
ing about  the  streets  of  Paris,  with  a  downcast  look  of  melancholy  dis- 
satisfaction ;  they  were,  however,  decidedly  in  better  physical  condition 
than  the  soldiers,  whose  privations  and  exposures  throughout  the  siege 
had  been  so  much  greater.  The  Franc-Tireurs  were  a  set  of  maraud- 
ing volunteer  sharp-shooters,  amenable  to  scarcely  any  control ;  they 
harassed  the  outposts  of  the  enemy,  but  scarcely  deserved  to  be  con- 
sidered as  legitimate  combatants,  taking  great  credit  for  the  successful 
stalking  of  any  unfortunate  German  sentry  or  vidette  whom  they 
might  catch  unawares.  As  to  the  so-called  National  Guard,  with 
which  every  town  in  France  abounded,  I  fear  the  contingent  of  Paris 
cannot  as  a  body  be  spoken  of  very  favourably,  but  as  it  has  now  been 
disarmed  and  disbanded,  I  have  less  hesitation  in  stating  my  own  im- 
pressions. Every  elector  became  de  facto  a  member,  and  the  code  of 
regulations  to  which  they  are  subject  is  peculiar,  but  very  exten- 
sive, occupying  a  large  volume,  which  I  had  some  difiB.culty  in  pro- 
curing for  presentation  to  our  War  Office.  It  contains  instructions 
upon  the  minutest  point  of  organisation  and  discipline,  but  the  events 
of  the  siege  furnished  a  signal  example  of  how  a  theoretical  discipline 
will  break  down  in  practice.  The  rank  and  file  varied  between  25  and 
45  years  of  age  ;  they  perform  periodically  military  service  through  the 
year,  generally  about  once  a  week  ;  residing  at  their  homes,  and  retain- 
ing their  arms,  accoutrements,  and  clothing.  If  they  do  not  appear 
for  duty  after  being  warned  three  times,  they  are  liable  to  be  impri- 
soned for  any  period  not  exceeding  five  days ;  but  after  a  certain 
number  of  these  periods  of  absence,  they  forfeit  entirely  their  civil 
rights,  by  order  of  a  Conseil  de  Discipline."  During  the  siege,  the 
daily  pay  of  a  private  was  1^  francs,  with  25  centimes  for  his  wife ; 
they  were  also  entitled  to  receive  succour  in  kind  from  the  municipal 
store.  Their  sphere  of  duty  during  the  siege  was  chiefly  upon  the 
fortifications  and  interior  of  the  city ;  the  officers  are  all  elected  by  the 
men,  but  the  chefs  de  hataillou  are  chosen  by  the  officers,  in  whose 
deliberations  five  men  per  company  take  part ;  each  battalion  numbers 
1,500  rank  and  file. 

During  the  exigencies  of  the  siege,  every  Commanding  Officer  was 
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vested  with  authority  to  deprive  any  man  of  his  daily  pay,  but  upon 
continued  absence,  after  being  warned  three  times  for  duty,  he  could 
award  forty-eight  hours'  confinement.  There  was  a  General  Officer 
Commanding-in- Chief,  with  a  Brigade-Major,  the  former  paid  by  the 
Government :  being  quite  a  family  party,  the  ^N'ational  Guard  have  a 
conseil  de  famille,  to  administer  and  regulate  the  internal  affairs  of  each 
company,  such  conseil  being  composed  of  the  Officers  belonging  to  it, 
one  selected  non-commissioned  Officer,  and  two  privates. 

Towards  the  latter  part  of  the  siege,  an  effort  was  made  to  associate 
a  portion  of  them  with  the  Army  outside  the  fortifications  ;  four  special 
companies,  of  125  men  each,  were  selected  from  each  battalion,  and, 
with  a  similar  contingent  from  other  corps,  a  battalion  of  Garde  Mobile 
de  Marche  was  formed  of  1,000  men,  who  selected  their  Officers  in 
accordance  with  their  usuah  custom.  At  first,  it  was  decided  that 
marriage  should  exclude  service  in  this  special  corps,  but  that  idea  was 
subsequently  abandoned,  and  if  there  was  no  family  to  provide  for,  no 
exemption  was  permitted.  They  were  all  furnished  with  new  uniforms. 
The  career  of  the  National  Guards  requires  some  further  notice,  in- 
asmuch as  their  name  must  be  for  ever  identified  with  this  memorable 
siege  ;  and  I  am  the  more  anxious  to  do  so,  because  a  distinction  must 
always  be  made  between  the  battalions  belonging  to  the  well-affected 
quarters  of  Paris,  called  the  party  of  order,  and  those  raised  in  Belville 
and  Villette,  the  habitation  of  the  most  dangerous  characters  of  the 
population,  who,  when  enrolled  and  armed  as  citizen-soldiers,  were 
subsequently  guilty  of  the  most  atrocious  deeds  of  cruelty  and 
despotism  ;  indeed,  it  was  marvellous  that  so  insubordinate  and  lawless 
a  community  could  have  been  so  long  capable  of  tolerating,  much  less 
submitting  to,  any  constituted  authority ;  possibly  the  chiefs  of  the 
"  rouge"  party  were  biding  their  time,  and  waiting  for  a  favourable  op- 
portunity for  the  development  of  their  plans,  which  the  disarming  of 
the  regular  Army,  at  the  instigation  of  M.  Jules  Favre,  at  the  time  of 
the  capitulation,  anfortunately  provided.  These  misguided  battalions 
hoped,  no  doubt,  to  have  found  more  sympathy  and  adherents  amongst 
the  citizens  generally,  in  which  expectation  they  wQre  much  dis- 
appointed ;  but,  strange  to  say,  the  battalions  of  order,  as  they  styled 
themselves,  although  ten-fold  more  numerous,  never  made  any  real  at- 
tempt to  stamp  out  the  insubordinate  spirit  of  the  disaffected,  who  rallied 
to  the  cry  of  "Yive  la  Commune  "  and  its  symbolical  representation, 
the  drapeau  rouge  ;  so,  for  a  time,  they  became  masters  of  the  situation, 
and  the  real  dictators  of  Paris,  establishing  an  arbitrary  and  tyrannical 
authority,  which  was  oppressive  to  every  grade  of  their  fellow- citizens, 
many  of  whom  they  coerced  to  join  their  ranks.  Every  civilian  force, 
to  be  reliable  in  time  of  war,  must  submit  to  strict  military  discipline, 
which  should  be  the  more  rigid  in  proportion  to  the  youth  of  the  men 
and  length  of  service  contemplated  ;  but  when  every  man  may  do  what 
is  right  in  his  own  eyes,  and  submit  to  just  as  little  control  from  his 
superior  Officers  as  happens  to  be  suited  to  his  own  views,  all  hope  of 
true  discipline  must  end  ;  and  when  a  national  Army  is  saturated 
with  the  contagious  sentiment  of  liberty  and  equality,  it  will  invariably 
be  impatient  of  control  by  the  constituted  authorities.    The  National 


164  PERSONAL  EXPERIENCES  AND 

Guards  of  Paris  were  theoretically  prodigious  warriors,  "  full  of  strange 
"  oaths,  and  bearded  like  the  pard,  jealous  in  honour,  sudden  and 
"  quick  in  quarrel,  seeking  the  bubble  reputation  even  to  the  cannon's 
"  mouth,"  and  when  comfortably  seated  at  the  restaurants,  often  talked 
loudly  of  their  eagerness  to  meet  the  enemy,  though  I  doubt  if  the 
interview  would  have  been  very  prolonged.  You  may  see,  lying  on  the 
table,  a  peculiar-looking  article,  which  is,  in  reality,  an  emblem  of 
their  prowess  ;  it  is  a  life-preserver,  in  the  shape  of  a  steel  cuirass,  lined 
with  leather,  to  be  worn  under  the  uniform,  in  front  of  the  chest. 
Hundreds  of  these  were  sold  in  the  shops,  under  the  name  of  Flastrons 
or  Cuirasses  Gauloises.    This  protector  was  actually  worn  by  a  brave 
man  at  Montretout,  and  you  see  that  it  displays  evidence  of  bullet 
marks,  whether  received  in  action  I  cannot  say ;  the  owner  died  soon 
afterwards,  and  so  it  fell  into  my  hands.    I  doubt  if  our  museum 
contains  any  more  remarkable  appendage  of  modern  warfare.  The 
Versailles  troops,  upon  the  final  capture  of  their  unhappy  city,  were 
accused  of  indiscriminate  slaughter  of  innocent  people,  and  although 
wholesale  retaliation  can  never  be  justifiable,  yet  some  allowance  must 
be  made  for  the  feelings  of  loyal  troops  becoming  excited  at  the  sight 
of  so  much  destruction  around  them.    The  following  example  will 
illustrate  the  ferocity  of  which  these  bloodhounds  of  the  Commune  were 
capable,  and  which  I  had  from  a  strictly  reliable  source  : — When  the 
Government  troops  entered  the  city,  and  advanced  by  the  Arc  de 
Triomphe  to  the  vicinity  of  the  Palais  de  I'lndustrie,  driving  the 
Communists  before  them,  a  sergeant  and  private  of  Chasseurs,  who  got 
too  far  in  advance  of  their  detachment,  were  captured  and  taken  to  the 
Place  de  la  Bastille,  where  a  barricade,  like  a  veritable  fortress,  had 
been  constructed,  behind  which  these  unlucky  captives  were  placed, 
and  forthwith  invited,  with  a  promise  of  speedy  promotion,  to  serve  in 
the  ranks  of  the  Communist  forces.    This  they  declined.    The  sergeant 
was  then  made  fast  to  a  chair,  with  his  hands  and  feet  tied,  liquid 
petroleum  well  rubbed  into  his  hair,  cap,  and  clothing,  and  the  poor 
creature  set  fire  to.    A  crowd  of  sentries  and  others  gathered  around, 
one  and  all  deaf  to  his  cries  and  entreaties  for  mercy,  while  this 
diabolical  atrocity  was  being  acted.    His  comrade,  feeling  assured  that 
his  turn  would  come  next,  seized  a  favourable  moment  to  dart  round 
the  side  of  the  barricade,  and  ran  in  a  zig-zag  direction  down  the 
street ;  he  was  fired  at  several  times,  but  escaped  unscathed,  and 
eventually  returned  to  the  same  house  in  which  he  had  been  billeted 
the  previous  night.    It  is  only  such  wretches  as  these  who  could  have 
taken  part  in  the  murders  of  the  unoffending  hostages  in  La  Requette, 
and  I  cannot  regret  that  some  of  .them  subsequently  received  the 
retributive  and  well-deserved,  punishment  at  the  hands  of  the  Marquis 
de  Galhff'et. 

Besides  the  frequent  encounters  between  the  outposts,  there  were 
four  considerable  sorties  carefully  organised  beforehand,  three  of  which 
resulted  in  severely  contested  struggles,  but  all,  as  you  are  aware, 
invariably  terminating  in  defeat;  still  each  one  of  them  presented 
certain  peculiarities  more  or  less  instructive.  The  first  demonstration, 
which  might  be  appropriately  termed  a  reconnaissance  in  force,  took 
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place,  at  noon,  on  the  30tli  October,  in  the  direction  of  Reuil,  and 
resulted  in  an  engagement  with  the  enemy  more  severe  than  was 
expected.    It  was  evidently  an  effort  on  the  part  of  General  Trochu  to 
test  the  quality  of  his  troops,  who  did  on  this  occasion  carry  their  kits ; 
there  was  great  excitement  in  Paris  that  morning  when  it  became 
known,  the  necessary  orders  had  at  last  been  given  for  the  rendezvous 
of  the  ambulance  vehicles,  acting  under  the  red  cross  flag,  as  it  was  the 
first  occasion  on  which  they  had  been  cotnbined  with  those  of  the 
regular  Army.    The  arrangements  made  for  the  wounded  were  con- 
ducted in  a  satisfactory  manner,  under  the  control  of  the  Intendance. 
The  second  sortie,  on  the  29th  I^ovember,  resulted  in  the  battle  of 
Champigny,  in  which  the  efi&cacy  of  the  mitrailleuse  was  fairly  tested 
for  field  service.    The  weather  was  perfect  in  every  respect,  the  sky 
clear,  the  atmosphere  bright  and  crisp,  and  at  night  a  glorious  moon 
shining  out,  bright  and  clear,  between  the  flashes  of  the  electric  light, 
which  shot  out  from  the  fort  of  Vincennes,  illuminated  a  more  ghastly 
battle-field  than  even  that  of  Inkerman.    This  desperate  and  closely 
balanced  engagement  w^as  fiercely  contested  throughout  the  whole  of  one, 
and  part  of  the  following  day,  and  extended  beyond  Brie-sur-Marne,  but 
it  resulted  in  the  entire  defea.t  of  the  French  ;  it  was,  no  doubt,  the  turn- 
ing point  of  the  siege  ;  and  had  the  French  been  able  to  hold  the  im- 
portant position  they  captured  on  the  first  day,  a  very  important  blow  on 
that  side  of  the  German  investment  would  have  been  str  uck.  But  it  was 
not  to  be ;  the  25,000  Wurtembergers,  several  times  driven  back  by 
the  mitrailleuse  batteries,  repeatedly  rallied,  and,  true  to  their  inspiring 
cry  of  "  immer  for  warts,"  desperately  charged,  and  eventually  carried 
everything  before  them.    The  French  were  compelled  to  recross  the 
Marne,  but  they  fought  with  great  vigour  and  determination,  and,  for 
a  time.  General  Ducrot  might  have  felt  justified  in  believing  that  the 
statement  of  his  published  manifesto  (probably  duly  reported  to  the 
enemy)  might  be  realized,  viz. : — That  he  w^ould  break  the  iron  band, 
and  never  return  to  Paris  except  as  a  dead  man  or  conqueror.  This 
sortie  was  arranged  for  the  day  before,  but  the  Marne  was  so  swollen 
by  the  rains  as  to  prevent  it  ;  on  that  occasion  the  entire  ambulance- 
transport  was  paraded  on  both  sides  of  the  Seine,  near  the  Trocadero, 
and  remained  in  readiness  to  move  during  the  entire  day,  but  was  dis- 
missed late  in  the  afternoon,  with  orders  to  rendezvous  next  morning  at 
five.    The  river  steamers  had  been  requisitioned  for  the  service  of  the 
wounded,  and  lay  all  day  with  their  steam  up,  but  everybody  felt  that  a 
day  had  unfortunately  been  lost,  and  that  what  had  been  so  cautiously 
arranged  as  a  surprise,  would  now  become  well  known  to  the  enemy. 
However,  on  the  30th,  the  troops  moved  out  of  Paris  by  Yincennes, 
and  crossed  the  Marne  on  admirably  constructed  pontoon  bridges,  the 
river  steamers  keeping  abreast  of  the  long  line  of  ambulance  vehicles, 
which,  besides  those  of  the  Army  and  of  the  different  aid  societies,  com- 
prised every  species  of  private  and  public  vehicle,  each  one  having  on 
either  side  of  its  driver,  the  distinctive  flag  of  the  Geneva  Convention, 
and  the  national  colours  of  the  Society  to  which  it  belonged,  including 
our  own  time-honoured  Union  Jack,  which,  I  must  say,  procured  for 
its  bearer  much  respect,  and  often  special  consideration.     It  was 
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calculated  that  with  the  river  steamers,  the  mules  with  the  cacolets  and 
litieres,  of  which  you  see  a  drawing  (see  Plate),  accommodation  was  pro- 
vided for  the  transport  of  5,000  wounded,  and  it  was  a  favourable  op- 
portunity for  estimating  the  relative  value  of  each  kind  of  conveyance. 
The  appearance  of  these  sortie  excursions  formed  one  of  the  remarkable 
souvenirs  of  the  siege,  and  reminded  me  somewhat  of  the  advance 
of  our  troops  from  the  landing  in  the  Crimea  to  the  Alma,  with 
the  fleet  of  transports  moving  parallel  to  the  land  forces.  More 
than  1,000  men,  with  stretchers  for  conveying  the  wounded  from  the 
field,  were  employed,  a  large  proportion  of  whom  had  received  no 
previous  instruction  or  special  training  for  rendering  assistance  to 
wounded  men,  whose  sufferings  were,  in  consequence,  often  much 
aggravated.  This  duty  was  best  performed  by  the  Press  Society,  whose 
brancardiers  or  bearers  (300  in  number)  belonged  to  a  religious  order, 
called  "freres  chretiens,"  and  who,  without  pay  or  reward,  voluntarily 
came  forward  to  render  aid  in  any  capacity  connected  with  the  hospital- 
establishments  of  that  admirable  Society ;  for  the  press  in  France,  as 
in  this  country,  is  ever  foremost  in  support  of  all  true  Christian 
charity.  From  having  acted  as  a  Member  of  their  Council,  I  became 
aware  of  the  energy,  discipline,  and  concord  with  which  everything  was 
conducted.  The  society  was  a  private  aid  society  specially  attached  to  the 
War  Office,  and  of  which  the  directors  displayed  a  becoming  deference 
to  constituted  authority.  The  French  soldiers  are  always  great  adepts 
in  thoroughly  availing  themselves  of  any  surrounding  resource  for  per- 
sonal convenience,  when  bivouacking  on  active  service ;  and  this  was 
especially  observable  by  the  rapid  manner  in  which  they  would  con- 
struct a  temporary  protection  for  the  night,  by  digging  a  pit,  if  no  dry 
ditch  was  near,  then  throwing  up  the  earth  to  windward,  and  making  a 
blazing  fire  of  wood  within,  from  the  ruins  of  the  surrounding  houses ; 
when  rolled  up  in  their  blankets,  they  huddled  themselves  together  for 
the  night,  having  previously  partaken  of  a  savoury  mess  of  rice  and 
horse  fiesh.  The  latter  was  abundantly  obtained  from  the  numerous 
animals  killed  in  action,  the  bones  of  which  were  speedily  stripped 
and  scraped  by  relays  of  hungry  warriors,  each  of  whom  carried  off  a 
portion  of  often  quivering  flesh,  with  apparently  as  much  gusto  as  if  it 
were  a  tender  rump  steak.  A  grim  skeleton  of  the  animal  was  thas 
speedily  produced,  which  stood  out  in  bold  relief  in  the  moonlight,  re- 
minding one  of  Landseer's  celebrated  picture  of  the  Dead  Camel  in  the 
Desert.  Of  all  the  ambulance- vehicles,  that  of  the  Americans  was  by 
far  the  most  complete  in  every  respect,  and  displayed  great  fertility  of 
inventive  resource  ;  but  one  great  requirement  for  battle-field  service 
was  not  fulfilled  by  any  of  them — viz.,  that  all  the  stretchers  should  be 
exactly  of  the  same  size  and  shape,  so  that  the  wounded  when  once 
placed  thereon,  might  not  be  tortured  by  a  second  removal  to  another, 
specially  adapted  for  some  particular  carriage ;  this  inconvenience 
arose  from  the  different  societies  acting  independently^  of  each  other, 
without  the  control  of  any  central  organisation ;  and  the  wounded 
suffered  in  consequence.  Every  kind  of  private  and  public  conveyance 
was  utilized,  as  previously  stated,  for  the  transport  of  the  wounded,  but 
the  great  desideratum  of  sufficient  lightness  in  construction  was  very 
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rarely  attained ;  some  of  those  belonging  to  the  private  society  were 
tolerably  efficient,  but  to  provide  for  the  conveyance  of  wounded 
men  under  the  varied  conditions  and  circumstances  in  which  they 
may  be  placed,  at  least  three  kinds  of  transport  are  necessary —  • 
that  by  mules  or  horses  for  mountainous  and  hilly  districts ;  by  light 
two-wheeled  covered  carts,  for  employment  on  the  battle-field,  to 
the  first  lines  of  temporary  assistance,  such  as  a  better  form  of  the 
variety  called  massons ;  and  four-wheeled  carriages  (of  which  those 
constructed  by  the  International  Society  were  the  best)  for  conveying 
wounded  from  the  point  where  they  had  been  deposited  by  the  previous 
methods  specified,  to  the  stationary  or  permanent  hospitals  in  the  rear. 
A  very  useful  framework  was  contrived  for  supporting  any  kind  of 
stretcher,  upon  which  a  wounded  man  could  lie,  in  any  wheeled  vehicle 
or  railway  van,  without  being  shaken.    But  railway  transport  for 
wounded  was  employed  to  a  very  small  extent  during  the  siege  ; 
indeed,  the  consideration  of  the  best  method  for  utilizing  the  ordinary 
railway  carriages  for  conveyance  of  wounded,  whether  soldiers  or 
civilians,  is  a  subject  not  yet  sufficiently  developed,  though  deserving 
the  earnest  consideration  of  every  Government  and  Railway  Company. 
The  want  of  water  for  assuaging  thirst  on  the  battle-field  was  also  a 
cause  of  great  suffering ;  the  remedy  for  this  is,  to  require  every 
trained  bearer  to  carry  a  supply  in  his  gourd,  or  tin,  as  part  of  his  field- 
kit,  which  should  not  be  used  in  dressing  wounds  ;  care  being  taken 
that  the  transport  carriages  should  have  as  large  a  tank  as  possible  for 
that  purpose.    Such  were  some  of  the  hints  to  be  gathered  from  this 
important  struggle,  in  which  the  French  certainly  fought  with  great 
bravery,  but  against  an  enemy  inspired  by  constant  previous  success. 
The  deserted  houses  in  the  vicinity  might  have  been  made  more  fully 
available  for  the  shelter  and  more  urgent  requirements  of  the  woanded. 
I  must  not  omit  to  say,  that  the  statement  in  the  official  report  of 
Sir  Hugh  Rose,  when  acting  as  our  Commissioner  at  the  French  head- 
quarters in  the  Crimea,  was  on  this  occasion  fully  borne  out,  viz.,  the 
inconvenience  and  frequency  of  men  unnecessarily  leaving  the  ranks 
to  assist  a  wounded  comrade  to  the  rear. 

The  following  is  the  statement  alluded  to,  which  deserves  every  con- 
sideration : — "  Transport  of  the  wounded  from  the  field  of  battle  to  a 
"  good  ambulance,  besides  satisfying  the  rights  of  humanity  and  sus- 
"  taining  that  spirit  of  confidence  in  the  soldier,  which,  like  discipline, 
"  should  never  leave  him,  has  another  admirable  effect : — it  obviates 
"  the  incalculable  disadvantage  of  troops  engaged  in  action  leaving 
"  their  ranks  for  the  purpose  of  carrying  off"  the  wounded.  Certainly, 
"  good  soldiers  have  no  other  motive  in  leaving  their  ranks  for  this 
"  purpose  than  sympathy  for  a  suffering  comrade,  but,  on  the  other 
*'  hand,  all  know  that  on  a  field  of  battle  there  are  at  times  men  of  a 
"  different  description,  who  either  seek  rest  or  refreshment,  or  are  as 
"  desirous  of  placing  themselves  as  their  companions  in  a  place  of 
"  safety,  and  four  or  five  such  men  are  seen  assisting  to  the  rear  a 
"  man  for  whom  one  attendant  would  be  sufficient,  [N'othing  is  so 
"  likely  to  insure  a  reverse  in  action  as  want  of  confidence,  and  the 
"  gaps  caused  by  the  men  leaving  their  ranks  to  carry  away  the 
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"  wounded,  which  is  most  practised  when  it  is  most  prejudicial,  at  the 
"  time  and  places  when  and  where  the  enemy  has  caused  the  most 
"  casualties,  and  consequently  when  every  available  man  should  be 
' "  present  and  ready  to  fill  up  broken  lines,  and  assist  by  his  concur- 
"  rence  and  example  in  resisting  or  attacking  the  enemy." 

The  remedy  for  this  would  be  the  organisation  of  a  sjpecial  corps  of 
trained  hearers,  such  as  exists  in  the  German  Army,  and  in  the  official 
report  which  I  have  had  the  honour  to  submit  to  the  War  Office,  I 
proposed  that  two  men  per  company  should  be  always  kept  efficiently 
trained,  who,  besides  being  alternately  employed  in  the  hospitals  during 
peace,  would,  in  war  time,  unite  to  form  a  corps  of  highly  trained  field 
assistants.  The  first  consideration  with  every  Commander-in-Chief,  is 
undoubtedly  to  conquer  the  national  enemy,  and  attention  to  the 
wounded  can  unhappily  be  only  secondary  to  this  obligation,  to  which 
the  medical,  in  common  with  other  departments  of  the  Army,  must  be 
subservient. 

The  engagements  of  Drancey  and  Bourget  were  fought  on  the  21st 
of  December,  being  renewed  to  some  extent  on  the  22nd.    The  cold 
was  intense,  the  thermometer  indicating  19*7°  of  Fahrenheit  at  noon, 
with  a  biting  east  wind;  the  entire  plateau  d'Arvon  was  literally 
swept  by  the  German  artillery  fire,  which,  although  incessant  through 
the  whole  of  the  first  day,  yet  caused  but  a  comparatively  small 
number  of  casualties,  and  as  it  was  not  possible  to  be  too  much 
en  evidence,  I  posted  myself  in  one  of  the  naval  batteries,  and  had 
the   satisfaction   of  watching  some  well-directed   practice  on  the 
enemy's  position.    Railway  transport  was  here  made  use  of  for  the 
conveyance  of  the  sick  from  the  station  of  ISToisy-le-Sec,  on  the  Stras- 
burg  line.    The  arrangement  was  simple,  consisting  merely  of  the 
suspension  of  a  double  row  of  stretchers  through  loops  of  rope  attached 
to  iron  hoops  driven  into  the  transverse  sections  of  the  roof  of  the 
fourgons,  after  the  fashion  of  slinging  hammocks.   This  sortie  certainly 
tested  the  quality  of  the  soldiers,  who  were  compelled  to  lie  on  the 
ground  for  two  and  three  nights,  badly  clad  and  now  insufficiently  fed  ; 
to  perform  this  duty  with  cheerfulness  under  such  a  degree  of  cold, 
entitled  them  to  admiration  and  compassion,  for  they  had  not  even  the 
stimulus  of  victory  to  sustain  them,  but  were  beginning  to  be  disheart- 
ened by  a  want  of  confidence  in  their  leaders.    The  appearance  of  some 
of  the  sentries  was  grotesque  enough,  with  the  hood  of  their  great 
coats  enveloping  their  heads,  in  addition  to  a  large  sheepskin  covering. 
They  were  generally  well  supplied  with  gloves,  and  were  able  to  main- 
tain circulation  in  their  legs  and  arms  by  slinging  their  chassepots 
across  their  back  (a  la  handoidiere),  which,  in  my  opinion,  is  a  conve- 
nient and  desirable  plan  in  cold  weather,  and  it  impedes  neither  effi- 
ciency or  vigilance.    Cold  is  a  tonic  or  a  debilitating  agent,  according  to 
the  state  of  the  constitutional  powers,  but  I  fear  the  troops  indulged  too 
freely  in  raw  spirits,  which  undoubtedly  increased  the  liability  to  frost 
bite,  of  which  there  were  640  cases  reported  in  General  Ducrot's  corps 
alone,  60  of  which  terminated  fatally. 

The  fourth  and  last  great  attempt  to  break  through  the  German 
lines  was  made  on  the  19th  January.     It  was  the  first  occasion 


REMINISCENCES  OF  THE  SIEGE  OF  PARIS. 


]69 


on  which  the  bataillons  de  marche  of  the  JSTational    Guard  were 
employed  with  the  regular  troops,  and  they  behaved  as  well  as 
might  have  been  expected.    The  rain  which  had  fallen  in  the  night 
and  early  part  of  the  day  rendered  it  very  difficult  for  field  artil- 
lery or  infantry  to  move,  the  ground  being  converted  into  a  perfect 
quagmire ;  but  all  evidently  looked  on  it  as  a  supreme  effort,  and 
although  fighting  against  hope,  and  even  with  a  foregone  conclusion 
of  defeat,  many  signal  instances  of  courage  and  self-devotion  were 
displayed.    The  Private  Aid  Societies,  having  profited  by  previous 
experience,  established  intermediate  temporary  hospitals  in  the  vil- 
lages  of  Luresne  and  Putaux,    where    every  requirement  recom- 
mended by  experience,  was  carefully  prepared ;  the  mortally  stricken 
were   left  to  die  in  peace  in  these   temporary  ambulances,  while 
the  less  severely  wounded  were  conveyed  as  speedily  as  possible  to 
the  permanent  hospitals  in  Paris.    The  system  of  attaching  tickets  to 
the  coat  of  a  wounded  man,  describing  the  injury,  and  relief  afforded 
on  the  battle-field,  proved  of  great  service  in  preventing  unnecessary 
subsequent  interference  until  arriving  at  the  permanent  destination. 
But  the  necessity  of  special  knowledge  being  required  by  those  engaged 
in  the  assistance  of  the  wounded,  was  here  painfully  manifest.  In 
connection  with  this  battle,  an  incident  occurred  to  myself  and  a  dis- 
tinguished Austrian  surgeon  on  the  following  day,  which  is  perhaps 
worth  alluding  to.    We  found  in  one  of  the  houses,  which  had  been 
temporarily  appropriated  for  the  wounded,  what  the  man  in  charge 
called  a  dead  Mobile,  who  was  lying  strapped  to  the  stretcher  on  which 
he  had  been  brought  from  the  field  on  the  evening  before.    He  was 
said  to  have  been  wounded  in  the  head,  which  I  found  at  a  glance  to 
be  correct,  but  he  was  not  quite  dead,  or  even  dying.    It  was  an 
instance  of  which  during  my  career  I  have   seen  several,  where 
in  wounds  of  the  superficial  parts  of  the  brain,  vitality  continues  and 
will  continue  at  a  very  low  ebb,  often  for  five  or  six  days,  the  respiration 
being  scarcely  perceptible.    The  astonishment  of  the  concierge  was 
great  when  we  insisted  on  having  the  poor  creature  undressed  and 
placed  in  a  bed ;  but  more  so  when  he  was  found  to  be  able  to  swallow 
some  wine  and  to  grasp  our  hand,  while  uttering  indistinct  murmurs. 
After  remaining  some  time  with  him,  we  requested  an  interview  with 
the  village  surgeon,  who  had  previously  seen  him.    I  never  was  able 
to  ascertain  what  became  of  this  poor  Mobile ;  no  doubt  he  ultimately 
died,  but  still  it  was  a  satisfaction  to  have  prevented  the  possibility  of 
the  living  being  buried  with  the  dead. 

The  return  of  the  defeated  army  to  the  city  was  marked  by  sad  de- 
pression, visibly  displayed  both  on  the  part  of  the  troops  and  the  crowds 
of  citizens  who  awaited  us  at  the  gates,  for  everybody  felt  now  con- 
vinced that  the  last  card  had  been  played,  and  that  all  chance  of 
relief  from  the  provinces  must  be  abandoned.  We  could  no  longer 
delude  ourselves  with  the  hope  of  any  relieving  army  from  the 
provinces  to  raise  the  siege ;  moreover  every  sort  of  food  was 
becoming  daily  scarcer  and  scarcer ;  a  list  of  current  prices  prevail- 
ing about  this  period  is  appended  (see  Appendix),  and  here  is  a 
sample  of  the  bread  issued  in  daily  allowances  of  300  grammes,  or 
VOL.  XVII.  N 
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about  -Jib.,  but  I  will  spare  you  the  sight  of  the  30  grammes  of  horse- 
flesh which  accompanied  it,  and  represented  the  amount  of  food  supplied 
to  each  person.  The  composition  of  the  bread  was  of  common  flour 
one-eighth  part  only,  added  to  four-eighths  of  a  mixture  of  potato 
starch,  rice,  lentils,  split  peas,  vetches,  oats,  and  rice,  ground  up  toge- 
ther, with  one- eighth  part  of  chopped  straAY  and  the  husks  of  the  grain  ; 
two- eighths  of  water  was  necessary  to  consolidate  the  nauseous  mass, 
which  was  of  course  unleavened  ;  and  it  was  estimated  that  its  nutri- 
tive power  was  in  the  proportion  of  about  1  to  12  of  the  bread  ordi- 
narily consumed  by  the  peasants. 

This,  with  the  want  of  fuel,  caused  the  most  severe  suffering  of  the 
population  during  the  siege ;  certainly  I  suffered  most  from  it,  as  there 
was  no  other  kind  to  be  had,  and  it  was  often  difficult  to  swallow  a  por- 
tion, even  when  dipped  in  the  morning  cup  of  chocolate.  Horseflesh,  said 
to  be  digestible,  was  to  me  unfortunately  quite  the  reverse,  even  in  any 
form.  The  French  are  decidedly  an  omnivorous  race,  and  can  appa- 
rently digest  any  kind  of  animal  flesh,  with  indifference.  1  had  an 
opportunity  of  tasting  a  choice  morsel  from  most  of  the  animals  of  the 
Jardin  d' Acclimatisation,  which  were  sold  to  a  speculating  English 
butcher,  who  was  reported  to  have  realised  considerably  by  the  transac- 
tion. The  only  animals  spared  the  merciless  slaughter  Avere  the 
monkeys,  out  of  respect,  it  was  stated,  for  the  Darwinian  theory  of 
kindred.  'No  doubt  it  was  under  the  pressure  of  famine  and  con- 
sequent misery  that  about  this  time  murmurs  of  dissatisfaction,  and  a 
cry  for  the  Commune,  began  to  be  echoed  from  the  disaffected  quarters 
(prompted  by  the  language  of  some  of  the  daily  journals),  which  culmi- 
nated in  the  murder  of  the  lamented  General  Thomas,  from  which 
date  the  terrible  reign  of  the  Commune  may  be  said  to  have  com- 
menced. 

No  relative  information  has  been  yet  obtained  to  enable  us  to 
estimate  with  accuracy  the  relative  disabling  effects  resulting  from  the 
improved  weapons  of  modern  warfare  compared  with  those  previously 
employed,  for  although  a  larger  number  of  casualties  may  occur  in  a  given 
time,  yet  the  aggregate  loss  in  killed  does  not  appear  to  have  increased, 
as  the  above  table  (see  Appendix)  will  illustrate.  It  used  to  be  a  common 
saying,  that  "every  bullet  has  its  billet,"  which  might  have  applied  to  our 
old  friend  "Brown  Bess,"  with  a  range  of  100  yards.  Of  the  cannon 
of  position  employed  during  the  siege,  some  were  rifled  and  some 
smooth-bored,  with  mortars,  and  howitzers  of  brass  and  iron.  The 
infantry  were  nearly  all  armed  with  the  chassepot,  which  pro- 
jects its  bullet  to  a  distance  of  1,500  or  even  2,000  yards,  and  it  is 
stated  that  a  man  can  fire  about  six  rounds  of  ball-cartridge  from  it 
per  minute,  but  that  this  rapidity  of  firing  is  effected  at  the  expense 
of  precision,  especially  with  young  soldiers  during  the  excitement  of 
action,  so  that  though  the  immediate  results  were  not  so  decisive  as  we 
might  have  expected,  still  the  development  of  the  long  range  weapons 
of  precision  has  enhanced  the  importance  of  skilful  tactics  and  strategy. 
The  Prussian  needle-gun  is  remarkable  for  accuracy  of  fire ;  the  in- 
variable defeat  of  the  French  cannot,  therefore,  be  attributed  to  the 
comparative  inferiority  of  their  weapons.    Opinions  varied  very  much 
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as  to  the  value  of  the  mitrailleuse ;  but  the  Germans,  who  had  the  best 
means  of  judging,  held  it  to  be  better  adapted  for  the  defence  of  posi- 
tions than  for  active  service  in  the  field ;  and  that  the  continuous 
growling  report  of  the  ^'  bullet- squirt,"  as  they  called  it,  was  more 
intimidating  than  destructive,  as,  even  at  a  moderate  range,  it  was  not 
capable  of  much  precision,  although  at  nearer  ranges,  and  brought  to 
bear  upon  large  masses  of  attacking  troops,  it  often  produced  great 
slaughter,  as  at  Champigny  and  at  Gravelotte,  where,  in  storming  the 
formidable  position  of  St.  Privat,  6,000  men  are  stated  to  have  fallen  in 
less  than  half  an  hour,  from  the  combined  fire  of  mitrailleuse  and 
chassepots.    The  leaden  casing  of  the  German  rifled  shells  rendered 
them  most  destructive,  fragments  being  projected  during  their  transit, 
a;nd,  prior  to  their  explosion,  in  all  directions  producing  the  most 
terrific  wounds ;  but  I  believe  our  own  Shrapnell  shell  would  be  more 
destructive  than  any  of  the  large  projectiles  of  either  the  Germans  or 
French  for  purposes  of  offence ;  and  that  it  would  silence  the  fire  of 
the  mitrailleuse,  whether  behind  earthworks  or  barricades.  Profiting 
by  dearly  bought  experience,  the  Versailles  troops,  when  afterwards 
a;ttacking  the  Communist  batteries,  did  not  expose  themselves  much, 
but  destroyed  the  barricades  by  artillery  fire,  and  thus  cleared  the 
streets  of  all  solid  obstacles.    Bayonet  or  sword  wounds  were  rarely 
observed,  very  few  instances  of  close  conflict  having  taken  place.  A 
projectile  impinging  on  a  resisting  body  produces  effects  dependent,  on 
the  one  hand,  on  its  velocity  of  transit ;  and,  on  the  other,  on  the  com- 
pact structure  of  the  bones  and  intervening  tissues.    Unhappily,  in 
modern  warfare-,  relief  to  the  wounded  cannot  be  afforded  on  the  field 
of  battle,  with  a  rapidity  proportioned  to  the  extent  and  velocity  of  the 
destructive  power  employed,  and  modern  tactical  operations  must,  by 
their  very  rapidity,  tend  to  do  away  with  the  separate  regimental 
hospital  system,  even  if  it  be  retained  in  time  of  peace ;  but  the  duty 
of  the  military  surgeon  is  to  take  care  that,  though  the  ingenuity  of 
men  may  invent  new  means  of  destruction,  humanity  and  skill  be  not 
defective  in  devising  additional  methods  for  the  relief  of  suffering. 
Pardon  me  for  alluding  to  a  few  professional  details,  just  to  state,  that 
there  were  some  peculiarities  observed  in  the  nature  of  the  wounds 
w^hich  may  be  interesting  even  to  you ;  the  extraordinary  deformity  of 
the  bullets,  when  extracted,  was  remarkable,  even  when  the  bones  had 
not  been  much  injured.    Another  peculiarity  was,  that  when  the  bones 
were  struck,  and  the  limb  penetrated,  there  was  almost  invariably 
detected  a  quantity  of  leaden  scales  deeply  imbedded  in  the  surround- 
ing muscular  tissues,  such  as  at  Wimbledon  we  call  "  splashings." 
These  foreign  bodies  are  liable  to  produce  irritation,  and  the  subsequent 
formation  of  abscesses,  which  impedes  the  healing  of  an  amputated 
limb,  or  the  cure  of  one  wliich  has  been  attempted  to  be  saved  by  what 
is  termed  conservatism,  which,  in  surgery  as  in  politics,  is  essentially 
preservative.    Hence  my  contrivance  of  a  set  of  small  instruments 
made  in  Paris  (see  Figs,  in  Appendix)  for  the  detection  and  removal 
of  such  foreign  bodies,  and  which  effectually  obviates  the  objection 
to  the  deservedly  far-famed  Nelaton  probe,  the  porcelain  bulb  of 
which  is  liable  to  become  smeared  over  with  blood  in  being  with- 
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drawn  from  any  dry  wound,  and  thus  obscures  the  mark  of  lead 
upon  its  surface.  I  have,  with  the  approbation  of  my  generous 
and  distinguished  friend  M.  Nelaton,  devised  a  sheath  for  the  probe, 
which  completely  encases  it,  and  is  depicted  in  the  Appendix ;  the 
same  sheath  also  serves  equally  for  the  introduction  of  a  gimblet 
to  be  used  instead  of  any  distending  forceps  for  extraction  of  the 
detected  lead,  or  for  the  subsequent  introduction  of  a  magnetic  probe 
in  case  the  foreign  body  should  be  of  iron  or  steel,  when  a  pair  of 
specially-contrived  forceps  can  be  inserted  through  the  same  sheath  ta 
extract  any  fragments  which  exist.  Of  all  special  peculiarities  in 
wounds  that  came  under  my  notice,  the  increased  severity  of  injury  to 
the  bones  was  undoubtedly  the  most  remarkable,  the  comminution  and 
concussion  being  extreme  in  every  direction,  especially  in  the  course  of 
the  medullary  or  central  canal,  necessitating  the  most  careful  manipu- 
lation, and  anxious  reflection  as  regards  the  practice  to  be  pursued ; 
because,  if  amputation  be  decided  on,  there  will  often  be  no  healing  of 
the  wound  if  performed  too  near  the  seat  of  injury,  whereas,  if  preser- 
vation of  the  limb  be  attempted,  unless  the  most  perfect  immobility 
can  be  obtained,  the  dernier  ressort,  or  amputation,  must  be  performed 
under  more  unfavourable  circumstances  than  at  first.  Very  gentle 
efforts  in  the  extraction  of  bullets  are  more  than  ever  necessary,  so  as 
to  disturb  as  little  as  possible  the  fragments  of  splintered  bone,  or 
additional  injury  to  the  surrounding  sensitive  soft  structures. 

I  purposely  refrain  from  displaying  any  specimen  of  these  facts,  as 
being  scarcely  an  appropriate  place  for  such  demonstrations. 

After  one  decisive  examination  of  the  wound,  subsequent  interference 
is  now  more  than  ever  deleterious.  To  aid  the  precautions  alluded  to, 
I  devised  the  simple  appliance  (see  Plate),  of  an  expanding  splint,  by 
which  any  fractured  limb  of  the  body  can  be  either  temporarily  or 
permanently  secured,  combining  the  advantage  of  readily  inspecting  the 
seat  of  injury  with  the  application  of  local  remedies,  the  cost  of  which 
is  only  a  few  shillings,  and  I  think  it  an  improvement  on  the  ordinary 
splints  used  for  the  treatment  of  fractures,  being  of  lighter  construction, 
more  portable,  and  far  less  expensive. 

Few  drugs  are  necessary  in  the  practice  of  military  surgery :  those 
really  essential  might  almost  be  counted  on  the  fingers  ;  for  successful 
practice  is  now  considered  to  depend  more  upon  the  correctness  of  aim 
(or  diagnosis)  than  in  the  amount  of  ammunition  (or  drugs)  consumed 
in  the  exact  adaptation  of  means  to  the  end ;  in  the  surgeon's  self- 
reliance  and  correct  appreciation  of  the  exhaustless  resources  of  nature, 
which  permits  him  calmly  to  wait  and  abstain  from  doing  possible 
harm,  when  he  has  not  a  reasonable  hope  of  achieving  positive  good  ; 
but  conservative  surgery  should  regard  the  preservation  of  life  as  well 
as  of  limb,  as  when  simply  expectant  or  attempted  without  the  associa- 
tion of  accurate  judgment,  resulting  from  experience,  it  may  lapse  into 
that  of  inaction. 

The  German  soldier,  in  time  of  war,  always  wears  round  his  neck  a 
small  tin  badge,  upon  which  is  stamped  his  number  and  everything 
necessary  for  his  regimental  identification,  a  regulation  of  vast  assistance 
to  the  authorities,  for  the  collection  of  authentic  returns  of  deaths. 
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Such  a  plan  would  have  been  of  great  service  to  us  during  the  confusion 
of  the  Crimean  war.  But  as  the  German  tablet  is  not  very  convenient 
to  wear,  I  have  devised  one  made  of  bone,  on  which  may  be  inserted  the 
necessary  regimental  data  upon  one  side,  with  the  record  of  native 
locality  on  the  other. 

The  accommodation  provided  by  the  established  military  and  civil 
hospitals  of  Paris  would  have  been  utterly  insuf&cient  for  the  reception 
of  sick  and  wounded,  if  they  had  not  been  supplemented  by  private 
auxiliary  assistance,  which  was  associated,  in  different  degrees,  with 
the  principal  societies  of  volunteer  aid,  namely,  the  Societe  de  Secours 
(or  International),  that  of  the  press,  municipal  and  evangelical  esta- 
blishments, and  the  ambulances  constructed  by  some  of  the  railway 
companies  at  their  termini,  all,  however,  being  protected  by  the  red- 
cross  flag.  But,  besides  this  extensive  accommodation,  some  of  the 
owners  of  private  houses  generously  converted  one  of  their  principal 
rooms  into  a  salle  des  malades,  in  which  three  or  four  wounded  were 
tenderly  nursed  and  cared  for  by  them ;  unfurnished  rooms  were 
supplied  by  others ;  while  a  third  set  offered  apartments,  with  suitable 
furniture,  but  without  provisions  ;  all,  however,  were  actuated  by  the 
same  patriotic  devotion,  and  attached  their  little  establishments  to  one 
or  other  of  the  sections  of  voluntary  aid  previously  specified.  On  the 
25th  January,  the  ofiicial  sick  report  of  the  Army  of  Paris  numbered 
40,120  sick  and  4,282  wounded,  more  than  half  of  whom  were  housed, 
fed,  and  nursed  by  the  resources  of  private  charity.  The  International 
Society  alone  supported,  in  different  degrees,  223  private  ambulances, 
which  represented  a  total  of  4,450  beds,  varying  from  6  to  250  for 
each  ;  but  the  selection  of  both  its  central  establishments  proved,  as 
might  have  been  expected,  very  unfortunate,  but  especially  so  as 
regards  the  Grand  Hotel,  which  acquired  the  unenviable  epithet  of 
le  grand  tomheau,  as  it  assuredly  was  to  many  who  had  the  misfortune 
to  be  treated  in  its  crowded  diminutive  rooms,  with  very  defective 
hygienic  arrangements  ;  indeed,  its  continued  occupation  would  have 
quite  justified  oflB.cial  suppression  by  the  authorities,  if  any  proper 
vigour  had  existed.  Of  thirty  German  prisoners  placed  on  the  same 
floor,  none  being  very  severely  wounded,  only  eight  recovered  !  It  was 
under  the  control  of  an  able  and  zealous  retired  Medical  OflB.cer  of  the 
Army,  and  M.  Nelaton  who  exercised  the  surgical  surveillance  with  his 
usual  consummate  ability ;  yet  no  other  hospital  in  Paris  proved  so 
truly  that  disregard  of  the  beneficent  laws  of  nature  will  successfully 
defeat  the  best  directed  human  skill,  and  that  nothing  can  compensate 
for  an  impure  atmosphere  ;  indeed,  with  few  exceptions,  I  regret  to  say 
that  this  observation  would  apply  to  all  the  permanent  hospitals  of 
Paris,  in  which  primary  union  of  amputations  were  never  even 
attempted.  The  rate  of  mortality  increased  greatly  with  the  advance 
of  the  siege,  and  compared  unfavourably  with  similar  months  of  the 
previous  years,  as  the  following  carefully  compiled  table  demonstrates  : 
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A  Comparison  of  the  Mortality  in  Paris  Six  Months,  of  Two 

SIMILAR  Periods. 
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15 
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263 
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312 
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Total  

6,770 

29,450 

Few  opportunities  occurred  for  observing  any  of  the  ingenious 
resources  of  field  surgical  treatment,  as  the  wounded  were  speedily 
conveyed  to  Paris,  where,  it  might  have  been  fairly  assumed,  that  they 
would  be  placed  under  more  favourable  circumstances  than  can  ordi- 
narily occur  to  troops  on  active  service.  But  I  fear  that  if  any  reliable 
statistics  are  ever  produced,  the  death-rate  will  be  found  to  have  been 
very  high,  far  in  excess  of  that  from  the  often  ill  provided  provincial 
hospitals,  even  when  superintended  by  less  experienced  surgeons,  but 
where  the  surrounding  air  and  ventilation  were  purer  than  could  pos- 
sibly prevail  in  a  densely  crowded  city  like  Paris,  where  operations, 
even  in  ordinary  times,  are  very  unsuccessful,  both  in  public  and 
private  practice.  There  was  a  great  deficiency  of  operative  surgeons, 
many  of  the  physicians  voluntarily  undertaking  such  duty  w- ho  had  never 
previously  so  officiated.  But  it  is  very  gratifying  to  be  able  to  refer  to 
the  following  statistical  record,  which  I  copied  from  the  demonstrations, 
of  a  lecture,  delivered  by  an  eminent  French  Professor  during  the  siege, 
and  which  is,  I  consider,  rather  a  triumph  for  British  military  surgery  : — 

A  Comparison  of  the  Results  of  Operations  in  Three  principal  Armies. 


American. 

British. 

French. 
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33  -3 
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5-0 
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45  -2 
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64-0  ' 

64-4 

91-3 

57  -1 

55  -1 

91-3 

35-6 

25  -0 

71-9 

40-2 

33-9 

72-8 
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It  was,  also,  satisfactory  to  have  lieard  the  honoured  name  of  Paget 
spoken  of  continually,  with  as  much  esteem  as  it  justly  commands 
amongst  his  own  countrymen. 

The  advantage  of  huts  and  tents  for  the  treatment  of  Avounded,  in 
lieu  of  permanent  buildings,  was  only  appreciated  towards  the  termi- 
nation of  the  siege,  chiefly  from  the  excellent  results  obtained  at  the 
American  ambulance,  with  which  no  other  establishment  could  compare. 
It  was  organized  and  maintained  by  the  American  community  of  Paris, 
and  consisted  of  a  series  of  double  longitudinal  tents,  subdivided  in  the 
interior  into  sections,  the  temperature  of  which,  even  during  the  coldest 
weather,  was  equally  maintained  by  a  subterranean  plan  of  artificial 
warming,  which  was  most  satisfactory,  and  quite  merits  recognition. 
(See  Plate.)  This  kind  of  hospital  has  one  great  advantage,  not  possessed 
by  the  system  of  wooden  huts  (unless  jointed),  viz. :  of  easy  transport 
and  capability  of  removal  to  fresh  soil,  whenever  desirable — a  most 
important  consideration  in  military  practice.    A  sketch  of  the  different 
sections  of  this  hut  is  appended ;  it  was  constantly  visited  by  Ofl&cers 
of  every  department  in  the  French  Army,  who  approved  highly  of  the 
details,  but  never  practically  adopted  them.    The  great  efl&cacy  of 
picked  oakum,  as  an  admirable  antiseptic  application  for  suppurating 
wounds  here  attracted  my  attention,  and  I  now  employ  it  in  my  own 
hospital ;  but  its  merits  are  chiefly  appreciated  where  bad  odours  exist 
from  over-crowding ;  it  is,  besides,  a  mild  stimulant  for  ordinary 
wounds.   Our  mother  earth,  too,  besides  being  the  best  of  all  deodorisers, 
is  also  found  to  be  a  good  application.    Here  is  a  sample  of  highly 
dried  and  finely  powdered  clay  soil,  which  I  also  have  employed  with 
advantage,  and  which,  at  least,  has  the  merit  of  being  "dirt  cheap." 
Of  200  admissions,  most  of  which  w^ere  for  severe  wounds,  in  the 
American  ambulances,  20  deaths  only  occurred,  which  was  a  result 
quite  startling  to  the  ideas  of  French  Surgery. 

As  to  the  statistical  results  of  the  siege,  it  is  to  be  hoped  that  reliable 
information  may  some  day  be  obtained;  but  it  is  a  trite  observa- 
tion amongst  French  officials  that  La  statistiqiie  est  Vart  de  se 
tromjper  cm  moyen  des  cldfres,  or,  as  Professor  Huxley  is  reported 
to  have  said,  "  Statistics  reminded  him  always  of  worsted  work, 
because  they  could  be  worked  to  any  pattern,"  which  is  no  doubt 
true,  when  figures  are  manipulated  too  minutely.  As  no  satisfac- 
tory system  exists  for  the  compilation  of  correct  returns  in  time 
of  war,  I  ventured,  after  much  reflection,  to  devise  a  brief  tabular 
form,  for  periodical  use  in  hospitals,  and  I  am  glad  to  say  its  general 
adoption  was  approved  of,  both  by  eminent  military  and  civil  surgeons, 
several  of  whom  tested  its  merits,  and  signified  their  approval  of  it  to 
me.  If  such  a  simple  document  were  definitely  agreed  upon,  for 
universal  adoption,  as  a  distinct  article  of  any  future  Geneva  Con- 
vention, it  would,  I  believe,  establish  an  unity  of  action  and  accuracy 
of  result  for  national  returns  from  which  comparative  deductions, 
whether  for  military  or  scientific  records,  could  with  great  facility  be 
drawn.  The  duration  of  the  siege  was  four  months  and  twelve  days, 
that  of  the  bombardment,  exactly  one  month  ;  the  losses  sustained 
by  which  were  107  killed  and  276  wounded;  the  former  comprising 
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53  men,  23  women,  and  31  cliildren ;  the  latter,  148  men,  92  women, 
and  36  children  :  or,  a  total  of  383. 

Frequent  efforts  were  made  during  the  siege  to  augment  the  funds 
of  the  different  private  aid  societies  by  the  organisation  of  musical  and 
theatrical  represenfations  ;  and  I  must  not  omit  to  allude  to  one  striking 
performance  of  sacred  music,  at  the  beautiful  church  of  the  Madeleine, 
in  aid  of  the  Press  Ambulance ;  it  was  a  requiem  service,  and  happened 
to  be  on  the  very  day  on  which  the  diplomatists  at  Versailles  were  dis- 
cussing the  possibility  of  an  armistice;  the  music  was  by  Cherubini, 
and  was  sublime,  especially  the  thrilling  portions  of  the  ^'  Dies  Irse  and 
Resurrection."  I  have  an  intense  admiration  for  sacred  music,  but 
never  before  listended  to  it,  amidst  such  spirit-stirring  surroundings. 
Call  to  mind  the  grand  interior  of  that  magnificent  church,  and  then 
imagine  it  filled  with  a  dense  congregation  of  mourners,  all  draped  in 
black,  assembled  to  celebrate  a  memorial  service,  for  some  husband, 
father,  or  brother,  of  whom  they  had  been  recently  bereaved.  All  the 
best  vocal  and  instrumental  artists  of  Paris,  assisted  at  this  mournful 
dirge,  which,  combined  with  the  peals  of  the  organ,  produced  an 
effect  not  to  be  described  by  such  feeble  powers  as  mine.  The  contrast 
seemed  great  on  coming  away,  to  hear  the  old  familiar  booming  of 
cannon,  blended  now  with  the  sharp  rappel  of  the  National  Guard, 
and  with  the  muffled  drums  of  funeral  parties. 

From  the  date  of  Colonel  Loyd  Lindsay's  arrival  on  the  12th  October, 
with  the  munificent  donation  of  £20,000  from  the  British  National  Aid 
Society,  our  position  was  much  ameliorated,  and  many  proffered 
facilities  afforded  us.  A  committee,  of  which  Colonel  Claremont  was 
named  president,  with  my  colleague,  self,  and  four  Frenchmen,  members, 
was  appointed  by  the  Minister  of  War  for  the  distribution  of  the  "  Don 
Anglais."  The  result  of  the  disbursement  of  the  fund  is  appended  (see 
Appendix),  and  from  it  you  will  understand  the  kind  of  articles  con- 
sidered necessary  for  sick  and  wounded  Frenchmen,  to  whom  many  of 
the  supplies  which  arrived  in  kind,  after  the  armistice,  were  utterly 
unacceptable ;  hence  one  of  the  chief  items  of  waste  in  the  resources 
furnished  from  the  English  Society,  and  the  necessity  that  some  one 
acquainted  with  the  tastes  and  habits  of  French  soldiers  should  have 
superintended  the  purchase  of  those  supplies. 

You  will  have  some  idea  of  the  unrestricted  expenditure,  sometimes 
adopted  by  the  private  aid  societies  of  Paris,  when  I  state  that  the 
purchase  of  vegetables  alone  for  30  wounded  men  at  the  ambulance  of 
the  Co]'ps  Legislatif,  cost  no  less  than  2,500  francs,  or  about  £100. 
Preserved  provisions  had  not  been  sufiiciently  collected  and  stored 
prior  to  the  investment ;  these,  when  prepared  under  efficient  super- 
vision, are  valuable  additions  to  the  commissariat  resources  of  an  Army. 
Some  of  the  preserved  goods  belonging  to  the  stores  of  the  American 
Ambulance,  were  part  of  the  supplies  of  the  war  of  secession ;  and  I 
can  vouch  personally  for  their  excellence  of  quality  even  after  such  a 
lapse  of  time. 

I  understand  that  a  lecture  has  very  recently  been  delivered  here,  on 
The  Geneva  Convention  of  1864,  &c."^  1  will,  therefore,  only  remark, 
*  See  "  Journal  of  the  Institution,"  vol.  xvi.  page  206,  et  seq^.—Ej). 
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that  the  siege  of  Paris  hardly  afforded  a  favourable  opportunity  for  esti- 
mating its  merits,  as  the  sphere  of  operation  was  necessarily  very  limited. 
Many  individuals  undoubtedly  escaped  the  obligations  of  military  service, 
by  assuming  the  red  cross  badge ;  but  without  the  surveillance  and  dis- 
cipline exercised  by  one  central  organized  authority,  it  must  always  be 
difficult  to  obviate  this,  or  other  abuses  connected  with  the  institution  of 
Volunteer  Aid  Societies.  Their  sphere  of  action,  to  be  really  efficient,  must 
be  absolutely  subordinate  to  military  control,  thus  preventing  all  merely 
independent  action,  or  the  existence  of  any  jealous  rivalry ;  especially 
on  the  battle  field,  a  misfortune  which  I  can  testify  by  personal  ob- 
servation to  have  proved  highly  detrimental  to  the  interests  to  the 
wounded.  It  is  unreasonable  to  expect  that  any  nation  can  maintain 
a  sufficient  number  of  medical  officers  in  time  of  peace,  for  the  demands 
of  an  active  campaign,  but  its  medical  organization  should  be  expansive 
and  elastic  enough  to  meet  all  requirements  by  enlisting  the  aid  either 
of  civil  surgeons,  as  was  effectually  done  during  the  Crimean  war,  or  by 
the  co-operation  of  private  aid  societies,  as  during  the  Franco- German 
War.  The  entire  service,  however,  must  be  controlled  and  directed 
by  a  military  president,  recognised  at  the  head- quarters  of  the  Army. 
Such  was  the  system  adopted  by  the  Germans  in  the  appointment  of 
Prince  Pless,  with  the  title  of  "  Royal  Commissary  and  Military  In- 
spector of  Volunteer  Aid  to  the  Sick  and  Wounded  of  the  Army  in  the 
Field,"  who  rejected  all  assistance  which  refused  to  conform  to  the 
rules  which  were  laid  down,  and  from  his  judgment  and  decision 
no  appeal  was  permitted — a  very  wise  and  judicious  arrangement. 
Unfortunately  no  such  controlling  power  existed  in  Paris.  Most  of 
the  societies  indeed  worked  with  zeal  and  energy,  but  without  the 
necessary  unity  of  action. 

It  has  become  a  most  serious  consideration,  with  reference  to  the 
practical  application  of  charitable  aid  from  volunteer  societies  of 
neutral  powers  acting  independently  with  the  contending  Armies, 
whether  it  does  not  tend  to  relieve  the  belligerent  powers  from  the 
imperative  obligation  of  providing  adequately  for  the  welfare  of  their 
own  sick  and  wounded  who  must  necessarily  always  be  subject  to  a 
fearful  amount  of  misery  and  suffering  during  the  hours  first  succeed- 
ing a  general  action,  when  the  relief  and  care  of  the  wounded  must  be 
subordinate  to  the  strategical  plans  of  the  General  Commanding.  The 
lists  of  casualties  published  after  the  different  engagements  were 
never  held  to  be  very  reliable,  nor  could  the  percentage  of  losses  to 
the  troops  actually  engaged,  be  ever  very  accurately  ascertained. 

In  fact  the  peculiar  composition  of  the  Army  of  Defence,  rendered  it 
very  difficult  to  determine  how  many  had  fallen  into  the  hands  of  the 
enemy  as  prisoners  of  war,  and  how  many  were  missing  from  other 
causes,  for,  in  fact,  I  may  venture  upon  the  assertion  that  General 
Trochu  never  possessed  an  army  which  he  could  rely  upon,  and  he, 
without  doubt,  exercised  a  wise  discretion  in  not  endangering  the 
defence  of  the  city  by  making  the  sorties  at  an  earlier  date,  or  more 
frequently ;  although  at  the  time  he  was  much  blamed  by  some  of  the 
public  journals  for  what  they  were  pleased  to  term  inaction.  He  had  a 
difficult  task  to  control  the  restless  spirit  mthin  the  city,  and  at  the 
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same  time  to  maintain  a  successful  resistance  to  tlie  enemy  with- 
out ;  nevertheless,  he  governed  with  wise  and  methodical  discretion. 
He  attempted  in  some  degree  to  solve  the  problem  as  to  how  a  rapidly 
improvised  civilian  element  could  be  combined  with  regular  troops, 
and  how  much  of  the  regulation  military  exercises  can  be  dispensed 
with,  without  compromising  the  discipline,  necessary  for  even  de- 
fensive operations ;  considerations  which  in  my  humble  judgment, 
England,  with  its  small  standing  Army,  will  do  well  to  weigh  care- 
fully the  importance  of ;  and  as  to  which  the  history  of  the  defence  of 
Paris  may  furnish  some  useful  hints  for  guidance. 

In  connection  with  the  reminiscences  of  the  siege,  allusion  must  be- 
made  to  the  organised  system  of  balloon  transport,  of  which  latterly, 
a  regular  postal  service  was  maintained  with  the  outer  world,  but  un- 
fortunately with  no  return,  except  occasionally  by  pigeon  despatch  in 
cypher,  indeed,  we  could  scarcely  realize  the  idea  that  letters  would 
reach  their  destination  so  frequently  as  they  appear  to  have  done. 
The  problem  of  aerial  transit  has  hitherto  baffled  the  ingenuity  of  men 
to  invent  any  method  for  guidance  and  control,  although  many  devices 
have  been  contrived  by  scientific  experimenters  on  the  mechanism  of 
flight  and  motion,  but  if  ever  success  should  be  achieved  in  this  direc- 
tion, a  great  advantage  will  be  conferred  on  the  resources  of  military 
operations. 

As  regards  the  nursing  of  the  sick  and  wounded,  this  duty  both 
during  peace  and  war,  is  always  ef&ciently  performed  in  France  by  the 
Soeurs  de  Charite,  who  are  considered  as  an  integral  part  of  the  regular 
military  and  civil  hospitals.  They  do  not  usually  minister  in  the  field- 
hospitals  during  war,  but  wherever  they  may  be  employed,  they 
invariably  display  the  same  precise  obedience  to  orders,  and  earnest 
zeal  in  the  performance  of .  their  benevolent  mission,  partly  due  no 
doubt  to  the  result  of  previous  training,  but  chiefly  probably  to  the 
absorbing  influence  and  control  of  their  religious  vows. 

The  preparations  for  war  stimulated  the  patriotic  feelings  of  the 
ladies  of  Paris,  who  organized  themselves  under  the  direction  of  a 
Committee,  loyally  presided  over  by  the  Countess  Flavigny,  for  the 
purpose  of  undertaking  personally  the  nursing  of  the  sick  and 
wounded  in  the  numerous  private  ambulance  establishments.  Most 
efficiently  was  this  self-imposed  obligation  fulfilled  by  all  ranks  and 
creeds,  each  of  them  evincing  the  same  cheerful  self-denial,  and 
enduring  patriotic  devotion  throughout  the  entire  period  of  the  siege, 
and  displaying  the  most  tender  solicitude  for  the  suffering  of  the 
wounded,  whose  personal  wants  they  supplied,  often  no  doubt  soften- 
ing the  heart  of  many  a  wounded  soldier,  by  gently  touching  an  inward 
chord,  which  thrilling  through  the  departing  spirit,  may  have  wafted 
it  to  a  happy  eternity.  *'When  pain  and  anguish  wring  the  brow,  a 
ministering  angel  thou," — and  the  brightest,  or  possibly  only  bright 
page  of  any  future  history  of  the  siege,  must  be  that  which  describes 
the  untiring  practical  sympathy  evinced  by  the  ladies  of  Paris,  in 
the  cause  of  suffering  humanity. 

We  must  all  lament  the  sad  misfortunes  which  have  overtaken  the 
military  prestige  and  genius  of  such  a  great  nation  as  France,  which 
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relied  on  the  success  of  Iter  arms,  from  associations  with  the  traditions 
of  their  past  glories,  forgetting  that  the  art  of  war  has  developed  into 
a  science,  requiring  the  application  of  high  educational  powers  to 
sustain  it.  The  causes  of  the  repeated  defeats  of  the  French  Army  in 
the  late  war  have  been  so  fully  and  fearlessly  described,  in  the  French 
Chambers,  by  General  Trochu,  that  it  would  be  presumptuous  in  me 
to  allude  further  to  the  subject,  unless  it  be  to  express  a  hope,  that 
France  our  former  gallant  ally,  may  profit  by  the  lesson  of  her  present 
temporary  humiliation,  and  like  the  fabled  Phoenix  of  old,  re- appear 
from  her  ashes,  not  only  a  wiser,  but  a  better  nation. 

In  conclusion,  let  me  not  forget  to  acknowledge  with  grateful 
remembrance,  the  protection  of  a  merciful  Providence,  by  which 
I  have  been  spared  to  relate  my  "experiences  and  reminiscences  of 
the  memorable  siege  of  Paris,"  and  also  to  tender  you  the  expression 
of  my  best  thanks  for  the  patient  hearing  you  have  accorded  to  my 
feeble  efforts. 
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Peoportion  of  Casualties  in  the  following  important  Battles: 


Wagram 
Moskowa. 
Waterloo 
Magenta 

Solf  erino , 


Frencli  losses. 

Austrian  Losses. 

14  per  cent. 

36    „  „ 

•    jj  J) 

r  (Franco -Sardinian)    10  \ 
|_           per  cent.  J 

44  per  cent. 
44   „  „ 

31   „     „  (AUies) 
8   „  „ 

180 


PERSONAL  EXPERIENCES  AND 


Instruments  for  Detection  and  Extraction  of  Lead  or  Iron, 


The  original  porcelain  probe  devised  by  M.  Nelaton  for  the  wound  of  G-aribaldi. 


Modifications  devised  by  Surgeon  Major  Wyatt. 


m 


a 


FIG.l 


Kg.  1. — ^Porcelain  probe  and  sheath  for  protection  from  blood  in  deep  wounds. 

a,  probe  ;  h,  sheath. 


FIG. 2 


Pig.  2. — Forceps  extractor  for  fragments  of  lead  or  iron. 


FIG. 3. 


CAP-Sl 


Pig.  3. — Magnet  detector  for  iron  or  steel. 


FIG. 4. 


Pig.  4.— Grimblet  screw  extractor  for  bullets  of  any  shape  or  size. 
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Society  m  Secours  aux  Bless:^s  Militaires.  Etat  General  des  Objets 

A  LA  DATE  DU  28  JaNVIER,  1871,  SUR  LE  PROVENANT  DU  DON  AnGLAIS. 


Designation  Grenerale  des  Objets 
acquis. 

I.  Denrees  Alimentaiees. 

Vin  de  Bordeaux  

 Bourgogne  

Mise  en  bouteilles  

Malaga,  Zucco,  &c  

Cognac  et  rhum  

Escompte  

Cafe  

Escompte  

Sucres  

Thes  

Escompte  

Chocolats  

Miel  

Compotes  et  conj&tures  

Escompte  

Biscuits,  &c  

Fruits  a  I'eau-de-vie   

Tablettes  pour  potages  

Escompte  

Legumes  conserves  

Arrowroot  

II.  YlAKDES. 

Viandes  conservees  

Viandes  sur  pied  

Yacbes   . . 

Pores  

Nourriture   

III.  Yetements. 

Chemises  de  flanelle  .  *  

G-ilets  de  flanelle  , 

Tricots  de  laine  , 

Paires  de  chaussettes  de  laine  , , 

Calegons   

Flanelles  en  pieces  

Escompte  

lY.  Divers. 

Tabacs,  cigares,  and  net  

Yinaigres  et  savons  

Total  general   . 


Montant. 


54 
12 


7,726 
2,921 
606 
10,608 
1,140 
574 


Brut. 

5,932,600 
2,336,490 
1,579,500 
750,375 
455,135 


Net  escompte 
deduit. 


11,054,100 

8,445 


1,344,000 
47,040 


109,385 
3,830 


600,900 
23,110 


998,645 
6,920 


8,768,725 

5,071,820 
43,750 
668,850 


4,282,425 
1,691,440 

44,090 
1,391,550 
936,125 

80,460 


882,290 
154,775 


575,445 
200,375 


11,045,655 

1,296,960 

1,409,805 

105,550 

1,916,625 
108,950 

577,790 


991,725 

330,975 
51,250 


14,946,895 


8,668,225 


775,820 


I  42,680,830 


Observations. 
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Observations  on  the  Temperature   during   Two   Months   of  the 

Siege. 


Decern 

1         -I  c^hm 

Lber  1870. 

J  anua 

rj  1871. 

"TV  J 

iJate. 

6  A.M. 

JNoon. 

Midniglit. 

Date. 

6  A.M. 

JNoon. 

Midnignt. 
21  '8° 

1 

27  5 

36  '5° 

25  '1 

1 

20  '2° 

24  '2° 

2 

21  '8 

28  *2 

25  o 

2 

20  5 

23  '0 

20  '7 

3 

30  '7 

37  4 

34  '8 

3 

21  "7 

27  1 

20  '5 

4 

27  "0 

27  '2 

20  '5 

A 

4 

16  '2 

19  '3 

14  '0 

5 

19  '6 

26  '6 

27  *1 

5 

11  '2 

19  '0 

33  '8 

6 

25  "7 

31  '1 

27  7 

6 

34  "6 

40  '0 

36  '6 

7 

27  "2 

32  '0 

30  8 

7 

37  '4 

A  (~t  .-1 

43  1 

36  "0 

8 

29  '3 

32  '0 

32  '0 

8 

32  '0 

3b  "5 

33  '1 

9 

31  '5 

34  '6 

26  9 

9 

30  "1 

32  '0 

30  *8 

10 

22  '  2 

27  1 

24  4 

10 

29  '9 

32  0 

or»  mhr 

29  7 

11 

21  "7 

23  '0 

24  '9 

11 

24  7 

27  '1 

24  5 

12 

26  '9 

36  '7 

37  '7 

12 

18  '8 

25  '1 

24  '4 

13 

37  o 

41  0 

A  A  ,r* 

13 

2b  1 

32  '0 

O  yf     .  /I 

24  4 

14 

49  1 

51  8 

51  '5 

14 

19  0 

24  0 

18  8 

15 

/I  r'  . 

4d  '5 

55  0 

54  y 

15 

17  5 

19  8 

oi  . •> 

31  'Z 

Id 

44*2 

48 

43  5 

lb 

OA  .1 

34  1 

on  • 
o9  '5 

O^  •  r' 

37  o 

17 

41  8 

4d  Z 

44  o 

17 

oo  8 

AO  »  1 

O/^  .o 

ob  3 

18 

37  7 

45  1 

43  1 

18 

35  '7 

At  ,f\ 

41  0 

O  /I  .  o 

34  8 

19 

44  3 

4d  b 

4b  3 

19 

34  '1 

37  5 

OA  mff 

34  5 

20 

45  8 

48 

39 

oo  -rk 

67  9 

O/K 

o4i  7 

21 

31  -4 

28-5 

21-9 

21 

34  -5 

39-5 

35  -6 

22 

18  -5 

19-7 

17-2 

22 

36  -2 

40  -4 

35-2 

23 

15  -5 

21-1 

14-9 

23 

35-6 

40-5 

35  -8 

24 

10  -3 

16-3 

12-5 

24 

33  -7 

36  -3 

34  -1 

25 

11-0 

20  -4 

21  -0 

25 

32-7 

34  -1 

32-0 

26 

20  -2 

26-8 

18-2 

26 

28  "1 

30-9 

26-1 

27 

16-1 

16  -7 

18-6 

27 

19-3 

25-9 

25-6 

28 

19-0 

23  -0 

22-5 

28 

24  -3 

27  -9 

28-0 

29 

20-7 

26  '4 

16-6 

29 

27  -3 

31  '1 

30-6 

30 

15-4 

20-1 

22  -2 

30 

29  -4 

31  -5 

30-5 

31 

20-1 

22  -3 

20  -3 

31 

29-9 

34-4 

31  -2 

List  of  Current  Prices  during  the  latter  part  of  the  Siege  of 

Paris. 


Francs, 


A  turkey   190 

A  goose   150 

A  hare   80 

A  rabbit   60 

1  lb.  fresh  butter    60 

A  fowl   50 

1  lb.  ham   50 

A  cat   25 

1  lb.  sausage  of  horseflesh. .  8 


Francs. 


1  lb.  sausage  of  dogs   8 

A  pigeon   18 

A  box  of  sardines   7 

A  crow   6 

A  sheep's  brains   6 

1  egg   3 

A  rat   3 

A  sparrow  . . .  .  •   1 

1  apple   li 
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THE  CENTRAL  ASIAN  QUESTION.— I. 

By  Captain  F.  Trench,  20th  Hussars,  F.R.G.S. 

The  Central  Asian  Question  which  we  have  met  here  this  day  to 
discuss  is,  as  I  need  hardly  say,  a  very  wide  one,  and  has  many  sides, 
historical,  political,  strategical,  and  geographical,  from  which  it  maybe 
discussed. 

It  would  be  difficult,  however,  more  especially  in  a  limited  lecture 
like  the  present,  to  convey  any  very  clear  idea  of  the  whole  question,  as 
it  stands  at  the  present  day,  without  approaching  it,  more  or  less,  from 
each  of  these  points  of  view. 

I  propose,  therefore,  to  divide  my  lecture  into  several  parts,  and  dealy 
as  far  as  possible,  with  each  side  of  the  question  in  turn,  as  it  will 
thereby,  I  think,  be  rendered  more  convenient  to  discuss,  and,  I  hope, 
more  interesting  to  you  all. 

I  will,  then,  begin  with  a  brief  historical  sketch  of  the  whole  subject, 
from  its  earliest  origin  down  to  the  present  day.  Long  before  the 
period  that  Russia,  first  emerging  from  political  chaos  and  barbarism,, 
began  to  take  any  prominent  part  in  European  politics,  the  idea  of 
founding  a  vast  Eastern  empire  held  a  foremost  place  among  the  various 
schemes  that  her  rulers  had  conceived  for  their  self-aggrandizement. 
Though  before  the  end  of  the  XYIIth  century,  her  nominal  con- 
quests  had  reached  the  far  eastern  extremities  of  Asia,  yet  the  en- 
croachments of  her  early  adventurers  were  confined  to  the  northern 
portion  of  the  continent.  Peter  the  Great,  following  up  the  policy 
and  projects  of  his  predecessors,  was  not  slow  to  grasp  this  idea  in 
all  its  bearings,  and  to  perceive  how  the  geographical  position  of  his 
rising  empire  with  Asia,  stretching  to  a  boundless  extent  eastwards,, 
favoured  the  development  of  such  a  scheme.  He  may  be  said  to  have 
been  the  first  ruler  of  Russia  who  advanced  his  frontiers  towards  the 
more  central  portion  of  the  continent,  and  who,  by  ceaseless  encroach- 
ment upon  his  neighbours,  smoothed  the  way  towards  the  attainment 
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of  his  country's  traditional  aims.  It  was  not,  however,  until  the 
beginning  of  the  present  century  that  the  idea  of  English  supremacy 
in  India  being  threatened  by  Russian  invasion  was  first  seriously  enter- 
tained. Hence  the  "  Central- Asian  Question,"  i.e.,  in  plainer  language, 
the  question  of  the  relative  positions  towards  each  other  of  Russia  and 
England  in  Asia,  may  be  said  to  date  its  birth  from  the  year  1800. 
For  nearly  three-fourths  of  a  century  since  then  the  present  and  future 
aspect  of  this  question  has  been  productive  of  endless  argument  and 
discussion,  and  from  time  to  time,  as  new  events  have  developed  new 
phases  in  its  aspect,  it  has  led  to  no  vsmall  difference  of  opinion,  both 
among  military  and  political  writers. 

Hence  it  will,  I  think,  be  as  well  in  the  following  sketch  to  mark 
the  varying  phases  through  which  this  feeling  of  "  Russophobia  "  has 
passed. 

The  main  and  prominent  idea  which  has  generally,  at  any  rate  up  to 
a  very  recent  period,  been  maintained  by  Russophobists  and  alarmists 
was  that  Russia  had  a  fixed  intention  of  gradually  creeping  up  to  a 
position  from  which  she  might  invade,  or  at  any  rate  have  the  power  of 
invading  India,  if  at  some  future  time  it  might  suit  her  to  do  so.  And 
in  fact,  although  it  has  been  the  fashion  of  late  to  deride  such  appre- 
hensions as  these  as  the  illusiolis  of  a  bygone  day,  yet  they  were  natural 
enough  some  years  ago,  and  may  be  said  to  have  been  fully  justified  by 
historical  facts.  On  no  less  than  four  different  occasions  during  the 
present  century  has  an  invasion  of  India  by  European  Powers  been 
either  distinctly  contemplated  or  planned. 

The  first  of  these  was  in  1800.  In  that  year,  during  the  short-lived 
alliance  between  the  Emperor  Paul  I  and  N^apoleon,  while  both 
were  equally  concerned  in  assailing  the  power  of  England,  the 
latter,  while  yet  First  Consul,  proposed  a  joint  French  and  Russian 
invasion  of  India.  The  projected  plan  of  operations  was  as  follows  : — 
It  was  agreed  that  35,000  French,  under  Massena,  should  proceed 
to  Ulm  and  descend  the  Danube  to  the  Black  Sea,  from  whence 
a  Russian  fleet  was  to  transport  it  to  Taganrog,  that  it  was  then 
to  move  to  the  Volga  where  it  would  find  boats  to  convey  it  to 
Astracan,  at  which  point  it  was  to  be  joined  by  35,000  Russians 
and  50,000  Cossacks,  amply  provided  with  artillery  and  horses, 
and  the  combined  armies,  consisting  in  ail.  of  120,000  men,  should 
then  be  ti*ansported  across  the  Caspian  Sea,  from  Astracan  to 
Astrabad,  where  magazines  of  all  kinds  were  to  be  established  for  its 
use.  The  march  from  the  frontiers  of  France  to  Astrabad  was  estimated 
at  80  days,  and  50  more  were  required  to  bring  the  allied  forces  to  the 
banks  of  the  Indus  by  the  route  of  Herat,  Farrah,  and  Candahar.  So 
far,  indeed,  were  the  preparations  for  this  scheme  arranged,  that  the 
Herman  or  Commander-in-Chief  of  the  Cossacks,  Count  Orlofl' Denisoff , 
received  orders  to  march  on  India  with  all  the  regiments  of  the  Don. 
The  rescript  of  the  Emperor  Paul  with  reference  to  this,  is  to  be  found 
in  the  Appendix  to  Milutin's  "  History  of  Suwarrow's  Campaigns," 
published  at  St.  Petersburg  in  1853. 

It  is  scarcely  necessary  to  remark  that  such  a  scheme  as  this,  feasible 
as  it  might  possibly  be  at  the  present  day,  would  at  that  time  have  been 
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utterly  impractica,ble,  and  tlio  fact  tliat  such  a  genias  as  Napoleon 
seriously  entertained  it,  illustrates,  I  think,  in  a  striking  manner,  the 
very  crude  ideas  of  the  exten(;  and  geography  of  the  countries  of 
Western  and  Central  Asia  then  prevalent  in  Europe. 

Though  subsequent  events  arrested  the  attempt  to  carry  this  project 
into  effect,  yet  the  idea  which  Napoleon  had  entertained  as  a  General, 
was, revived  by  him  some  seven  or  eight  years  subsequently,  when  he 
had  become  Emperor.  In  the  year  1807,  he  proposed  to  the  Emperor 
Alexander  of  Russia  an  invasion  of  India  by  a  confederate  army  which 
should  unite  on  the  plains  of  Persia.  With  this  view  the  French 
Emperor  opened  negotiations  with  the  Shah  of  Persia,  to  induce  him  to 
join  in  the  scheme,  and  intended  to  send  his  brother,  Lucien  Bonaparte, 
to  arrange  the  details  of  the  proposed  campaign.  In  fact,  it  was  no 
secret  that  the  two  Emperors  intended  in  the  course  of  the  spring  of 
1808  to  undertake  an  expedition  against  the  British  possessions  in  the 
East. 

The  details  of  this  proposed  enterprise,  which  were  fully  and  elabo- 
rately arranged,  are,  I  think,  not  very  generally  known.  They  are  to 
be  found  in  one  of  the  secret  articles  of  the  Treaty  of  Tilsit,  and  were 
as  follows : — 

France  and  Russia,  in  conjunction,  %o  march  an  army  to  the  banks 
of  the  Indus. 

Austria  to  allow  the  French  troops  to  march  through  her  territories, 
and  to  assist  their  descent  down  the  Danube  to  the  Black  Sea. 

A  Russian  force  of  35,000  men  to  assemble  at  Astracan — 25,000 
"  regulars  and  10,000  Cossacks — this  force  to  be  conveyed  across  the 
Caspian  Sea  to  Astrabad,  there  to  await  the  arrival  of  the  French 
"  troops.    Astrabad  to  be  the  rendezvous  of  the  combined  army,  to 
contain  the  magazines  for  military  stores  and  provisions,  and  to  be 
the  central  point  of  the  communications  between  France,  Hindustan, 
"  and  Russia. 

"The  French  division  of  85,000  men  to  embark  in  boats  on  the 
Danube,  and  to  sail  down  that  river  to  the  Black  Sea. 
"  On  their  arrival  there,  to  proceed  in  transports,  supplied  by  Russia 
"  across  the  Black  Sea  and  the  Sea  of  Azov  to  Taganrog,  to  pass 
"  thence  up  the  right  bank  of  the  Don  to  the  small  Cossack  town  of 
"  Peah  Izbianca,  and  to  march  thence  by  land  to  the  city  of  Czaritsin 
"  on  the  right  bank  of  the  Yolga,  to  embark  on  the  Yolga,  and  to 
"  descend  to  Astracan.  From  Astracan  to  embark  on  the  Caspian 
"  for  Astrabad. 

"  On  the  junction  of  the  French  and  Russians  at  Astrabad,  the 
combined  army  immediately  to  begin  its  march,  and  to  proceed  by  the 
"  cities  of  Meshed,  Herat,  and  Candahar,  to  the  Indus." 

"  The  computed  duration  of  the  march  of  the  French  division  from 
the  place  of  embarcation  on  the  Danube  to  the  River  Indus  was  119 
days." 

The  next  scheme  for  the  invasion  of  India  is  one  which,  I  think  has 
scarcely  ever  been  made  public,  or  at  any  rate  is  known  to  compara- 
tively very  few.  It  was  by  an  entirely  different  route,  viz.,  hjfhe  Valley 
of  the  Bu^lhvates,  and  was  planned  by  Napoleon  a  year  or  two  after  the 
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Treaty  of  Tilsit.  My  authority  for  this  statement  is  the  late  Major- 
Greneral  F.  R.  Chesney,  who  in  a  letter  to  me  upon  this  topic  written 
^1  now  more  than  three  years  ago,  says  as  follows  : — 

"  Mr.  Vincent  Germain,  assistant  to  the  French  Consul  at  Aleppo, 
J  when  I  landed  in  Syria  in  1831,  informed  me  that  he  had  been  em- 
.  ployed  by  the  Emperor  ISTapoleon  in  1810,  to  make  all  necessary 
,  arrangements  and  inquiries  with  a  view  to  the  construction  of  rafts 
T     from  the  forests  behind  Marash,  and  by  these  means  to  descend  to 

Bassorah,  his  proposed  pivot  of  operations  against  India,  after 
.  "  landing  his  army  at  the  mouth  of  the  Orontes."    He  goes  on  to  say, 

From  information  given  me  in  Syria,  and  now  in  my  possession,  there 
4  can  be  no  doubt  that  Napoleon  contemplated  the  invasion  of  India 
1  by  the  line  of  the  Euphrates,  as  well  as  by  the  united  operation  with 
I     Russia  from  Astrabad." 

I  With  regard  to  the  scheme  recently  made  public,  and  alleged  to  have 
(I  been  drawn  up  in  1854  by  Greneral  Duhamel,  it  was  of  course  only  to 
j  be  expected  that  at  a  time  when  there  was  war  between  England  and 

Russia,  either  Power  would  endeavour  to  strike  her  adversary  in  any 
\  vulnerable  point  she  could  find.  At  any  rate,  it  can  scarcely  be  main- 
jj  tained  that  there  is  either  in  the  conception  of  the  project,  or  in  the 
Ff  proposed  method  of  carrying  it  into  effect,  anything  that  could  be 
'I  very  surprising  or  unexpected  to  any  one  who  is  acquainted  with  the 
i  general  history  and  tendency  of  the  relations  between  Russia  and 
i  England  in  Asia  ever  since  the  commencement  of  the  present  century. 
(  Returning  from  this  short  digression,  I  will  resume  my  narrative  of 
i  the  history  of  Russophobia,  and  the  events  which  developed  that  feeling 
i  in  England  during  the  early  part  of  the  present  century. 

During  the  next  few  years  subsequent  to  1807,  there  were  no  signs 
,  of  this  feeling  on  the  part  of  the  Ministers  of  this  country  and  their 

supporters.  Their  opponents,  the  Whigs,  alone  ever  betrayed  its 
I  existence,  and  then  without  any  power  to  give  it  effect.  It  would  take 
I  too  long  here  to  show  how  for  some  years  the  Emperor  Alexander  I, 
1  by  the  frequently  oscillating  offers  of  his  alliance  to  France  and  Eng- 
!  land,  contrived  to  gain  the  alternate  connivance  of  each  Power  in  his 
I  constant  accessions  of  territory.  At  last  his  share  in  the  final  over- 
!  throw  of  the  Great  JSTapoleon  made  him  in  England  the  very  idol  of 
j  Tory  adoration.  Nothing  asked  by  him  was  refused.  Not  only  was 
'  Poland  given  up  to  him  as  his  reward,  but  at  the  very  same  time  the 

Treaty  of  Goolistan,  brought  about,  strange  to  say,  by  British  interven- 
jl  tion,  dictated  terms  of  peace  by  which  Persia  ceded  to  Russia  all  her 
j  territories  immediately  south  of  the'  Caucasus,  and  the  absolute 
j,  dominion  of  the  Caspian,  which  thenceforth  became  a  Russian  lake. 
|  :  After  the  treaty  of  Goolistan,  concluded  in  the  year  1814,  there  was 
h  peace  between  Russia  and  Persia  for  ten  or  twelve  years.  It  was, 
(1  however,  only  surface  deep,  and  in  1826  there  was  again  war  between 
I ; the  two  states.  A  short  campaign  followed,  and  in  1827  Persia  was 
'I  again  glad  to  sue  for  peace,  and  Russia  was  enabled  to  "  rectify  her 

1  frontier  "  at  the  expense  of  her  humbled  foe.    Strange  and  incompre- 

jhensible  as  it  may  appear,  the  British  Government  was   again  so 
I 'blinded  to  its  own  ulterior  interests,  that  it  not  only  did  not  prevent, 
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but  actually  smoothed  tlie  way  to  the  ratification  of  this  treaty,  which 
bound  Persia  hand  and  foot  to  the  Court  of  St.  Petersburg,  and 
advanced  the  Russian  frontier  not  only  nearer  to  India,  but  also  to  the 
Valley  of  the  Euphrates. 

From  the  date  of  the  conclusion  of  this  treaty  (called  the  Treaty  of 
Turkomanchai) ,  Russia  was  obliged  to  cease  from  enlarging  her  terri- 
tory at  the  expense  of  Persia  by  open  and  undisguised  aggression  inas- 
much as  owing  to  a  change  of  Ministry  in  the  English  Cabinet,  she 
felt  that  any  such  acts  would  be  too  jealously  regarded  by  Europe  in 
general,  and  that  by  England  in  particular  any  further  open  acts  of 
spoliation  would  probably  be  followed  by  an  appeal  to  arms.  The 
R/Ussian  Cabinet,  however,  was  at  no  loss  for  means  of  using  the 
resources  and  influence  of  Persia  for  her  own  ends.  Count  Simonich, 
the  Russian  envoy  at  the  Court  of  Teheran,  did  not  cease  to  urge  on 
and  encourage  Persia  to  transgress  her  legitimate  boundaries  east- 
wards, or  to  hint  that  she  might  indemnify  herself  for  her  losses  in  the 
West  by  fresh  acquisitions  in  the  East.  Encouraged  by  these  repre- 
sentations, Persia  contemplated  in  1832  the  reduction  of  Herat,  which 
had  for  some  time  previously  refused  to  acknowledge  allegiance  to  the 
Shah.  In  this  scheme  he  was  strenuously  encouraged  by  the  Russian 
envoy  as  for  several  reasons  it  was  a  desirable  object  to  his  G-overn- 
ment  to  further  the  conquest  by  Persia  of  Herat.  Reports  and  rumours 
soon  found  their  way  to  India,  to  the  effect  that  the  co-operation  and 
assistance  of  Russia  would  soon  be  apparent  in  this  enterprise,  and  that 
a  confederate  Persian  and  Russian  Army,  would  advance  upon  Herat, 
and  after  its  reduction  threaten  India.  Surmises  and  rumours  such  as 
these,  vague  and  untrustworthy  as  they  might  be,  served  to  show  the 
feeling  prevalent  in  the  public  mind,  and  consequently  Russophobia 
which  had  for  some  time  been  quiescent,  now  began  again  to  disturb 
the  political  vision  of  English  and  Anglo-Indian  statesmen.  Meanwhile 
the  Persian  preparations  for  the  expedition  against  Herat  were  pushed 
on  with  vigor,  and  in  1833  the  undertaking  was  actually  commenced, 
but  was  shortly  afterwards,  owing  to  the  death  of  the  Crown  Prince, 
abandoned  for  a  time.  In  1837,  however,  in  spite  of  the  urgent 
representations  of  the  British  Minister  at  the  Court  of  Teheran,  the 
long  contemplated  campaign  was  recommenced  in  earnest  at  last. 

For  the  last  five  or  six  years  it  had  been  evident  that  affairs  in 
Central  Asia  had  been  taking  a  turn  to  which  neither  statesmen  in 
England  nor  in  India  could  afford  to  be  indifferent  or  to  overlook.  It 
had  long  been  obviously  the  true  interest  of  G-reat  Britain  to  pre- 
serve as  far  as  possible  the  integrity  of  the  Persian  Empire,  so  as  to 
keep  it  out  of  the  hands  of  Russia,  and  free  from  her  influence,  in 
order  to  act  as  a  barrier  against  any  designs  of  encroachment  east- 
wards which  that  Power  might  carry  into  effect,  either  directly,  or  by 
putting  forward  Persia  to  promote  her  own  ends,  and  to  mask  their 
real  significance.  With  this  object  in  view,  it  was  specially  important 
to  render  British  counsels  at  the  Court  of  Teheran  at  least  equal  to 
those  of  Russia.  The  efforts,  however,  of  the  British  Minister  at  the 
Court  of  Teheran  to  do  this  had  signally  failed,  and  when  the  long- 
threatened  danger  to  Herat,  which  was  then,  as  now,  asserted  to  be  the 
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gate  of  India,  seemed  really  imminent,  Russophobia,  which  had  for 
some  time  been  smouldering  in  the  public  mind,  blazed  forth  into  a 
flame,  and  for  the  next  two  or  three  years  may  be  said  to  have  been, 
both  in  India  and  England,  at  its  height.  Journalists  and  essayists 
discussed  the  question  in  all  its  bearings,  and  bringing  forward  formid- 
able arrays  of  arguments  and  facts,  were  prepared  to  prove  beyond  con- 
tradiction that  Russia  was  intriguing  with  the  view  of  the  ultimate 
invasion  of  India.  It  was  the  more  easy  to  do  this,  as  the  peril  seen 
through  the  misty  haze  of  ignorance  was  greatly  magnified,  and  was 
believed  to  be  imminent. 

Under  these  circumstances  it  was  obviously  the  interest  of  the  Indian 
Government  to  secure  Affghanistan  as  a  barrier  against  Russian  en- 
croachments. Accordingly  it  endeavoured  to  make  an  alliance  with 
Dost  Mahomed,  but  having  bungled  in  that,  it  hit  upon  the  notable 
expedient  of  endeavouring  to  replace  Shah  Soojah,  a  deposed  and  exiled 
King  of  Affghanistan,  upon  the  throne.  This  attempt  to  force  an  un- 
welcome king  upon  the  Affghans  was  the  actual  event  which  ushered  in 
the  AjBTghan  war.  Whatever  may  have  been  the  ostensible  pretexts  for 
that  undertaking,  the  primary  cause  of  it  was  Russophobia,  and  the  war 
itself  eventually  became  nothing  more  than  an  expression  of  defiance 
against  supposed  Russian  designs.^ 

For  the  next  eight  or  ten  years  after  the  English  Army  finally 
evacuated  Affghanistan  we  studiously  avoided  all  intercourse  with  the 
country,  and  the  feeling  of  Russophobia  which  had  in  1838  risen  to 
fever  heat,  had,  in  the  absence  of  any  events  calculated  to  evoke  it  again, 
time  to  cool  down  and  become  dormant.  In  1851,  however,  events 
occurred  which  showed  that  this  feeling,  though  somewhat  dormant 
in  England  of  late,  was  still  capable  of  being  easily  evoked.  In  that 
year  Persia  again  meditated  sending  an  Army  against  Herat,  and  had 
she  done  so,  there  is  but  little  doubt  that  the  city,  owing  to  intestine 
dissensions,  would  have  fallen  an  easy  prey  into  her  hands.  But  the 
English  Cabinet  was  scarcely  likely  to  sufier  this.  Accordingly,  by 
means  of  a  threat  of  the  suspension  of  diplomatic  relations,  she  com- 
pelled the  Shah  to  sign  a  treaty,  by  which  he  pledged  himself  to 
evacuate  the  AfPghan  territory.  Following  close  upon  these  events, 
came  the  Crimean  war.  Persia,  seeing  that  anarchy  still  prevailed  at 
Herat,  and  knoAving  that  England  at  that  time  had  her  hands  full, 

*  In  the  somewhat  recriminatory  correspondence  on  the  subject  of  intrigues  in 
Central  Asia,  which  took  place  between  the  English  and  Russian  Grovernments  in 
1839,  Count  Nesselrode  wrote  a  despatch  (which  was  by  the  Emperor's  special  con- 
sent laid  before  Parliament),  of  which  the  following  is  an  extract : — "  The  Emperor 
'*  of  Russia,"  he  said,  "  ne  yeut  que  ce  qui  est  juste  et  ce  qui  est  possible.  Par  ce 
"  double  motif  il  n'a.dmet  point  une  combinaison  quelconque  dirigee  contre  la  puis- 
"  sance  Britannique  aux  Indes.  Elle  ne  serait  pas  juste,  parcc  que  rien  ne  I'aurait 
"  provoquee.    Elle  ne  serait  pas  possible,  a  cause  des  distances  immenses  qui  nous 

separent,  des  sacrifices  qu'il  faudrait  faire,  et  tout  cela  pour  realiser  une  concep- 
"  tion  aventureuse,  qui  ne  saurait  jamais  s'accorder  avec  une  politique  saine  et  raison- 
"  able.  Un  seul  regard  jet6  sur  la  carte  devrait  suffire  pour  dissiper  a  cet  e^ard 
"  toute  preoccupation,  et  pour  convaincre  tout  homme  impartial  et  eclair^,  que  nul 
^'  dessein  hostile  envers  I'Angleterre  ne  saurait  diriger  en  Asie  la  marche  de  notre 

Cabinet." 
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seized  upon  tlie  moment  as  favourable  for  reviving  lier  old  scheme  of 
encroachment  eastwards.  Accordingly  her  troops  in  the  beginning  of 
1856  actually  occupied  Herat.  This  occupation  was  immediately 
recognized  by  the  British  Government  as  a  "  casus  belli,"  inasmuch  as 
it  was  done  in  defiance  of  England,  and  in  direct  contravention  of  the 
treaty  of  1852.  At  the  conclusion  of  the  war  which  followed,  Persia 
•was  glad  to  purchase  peace  on  the  condition  that  she  abandoned  Herat, 
which  she  engaged  to  do,  by  a  treaty  concluded  at  Paris  in  1857. 

During  the  seven  or  eight  years  that  succeeded  the  Treaty  of  Paris, 
Eussophobia,  strange  to  say,  passed  in  England  through  a  reactionary 
phase,  so  to  speak,  and  may  be  said  to  have  been  succeeded  in  the 
mind  of  the  majority  of  English  politicians  and  the  larger  section  of 
the  English  public,  by  the  most  complete  indifference.  And  yet,  in- 
different as  we  generally  seemed  to  be  upon  this  subject,  there  were 
ever,  to  an  attentive  observer,  indications  sufficiently  plain  that  a  feeling 
of  insecurity  lurked  beneath  our  apathetic  exterior,  and  that  England 
was  not  so  easy  upon  this  point  as  the  principal  organs  of  her  press 
professed  her  to  be.  As  almost  year  by  year  vague  rumours  of  fresh 
Hussian  successes  and  further  conquests  reached  us  in  England,  the 
smouldering  spark  of  mistrust  again  flickered  forth  into  a  flame,  and 
the  old  cry,  taken  up  first  in  India,  and  then  re-echoed  to  England, 
would  arise  that  England  was  sleeping  while  Russia  was  w^orking,  and 
that  it  became  more  and  more  evident  that  the  invasion  of  India  was 
the  goal  of  her  hopes  and  machinations.  But  the  more  influential  por- 
tion of  the  press,  representing  the  optimist  opinions  of  the  quietists, 
hastened  to  assure  the  English  public  that  this  was  but  a  resurrection 
of  the  old  bugbear  that  had  so  often  frightened  it  before,  and  which 
all  sensible  and  dispassionate  men  had  long  ago  numbered  with  the 
theories  and  opinions  which,  though  they  were  cardinal  points  in  our 
fathers'  political  creed,  we  of  a  younger  generation  had  been  wdse 
enough  to  discard.  We  were  assured  that  Russia,  in  thus  adding 
province  to  province,  was  merely  yielding  to  the  necessities  of  her 
position,  brought  into  contact  as  she  was  with  savage  fanatical  tribes ; 
that  the  phantom  of  Russian  invasion  was  an  illusion  of  bygone  days ; 
that  Russophobia  was  a  disease  chronic  amongst  Anglo- Indians ;  that 
England  had  in  reality  nothing  to  fear ;  and  that  even  granting  that 
there  was  ultimate  danger  to  our  Indian  empire,  she  would  do  much 
better  to  await  Russia's  onset,  sheltered  by  the  range  of  the  Himalayas, 
than  by  endeavouring,  by  the  dubious  aid  of  treacherous  Asiatics,  to 
thwart  her  progress  while  yet  she  was  afar  off.  But  there  were  many 
statesmen  and  politicians,  and  those  too  of  a  high  stamp,  and  reflecting 
in  their  opinions  much  of  what  is  most  high-minded  and  best  in  English 
political  feeling,  who  went  much  farther  than  this.  Yielding  to  the 
impulses  of  a  generous  but  certainly  a  misguided  optimism,  and  priding 
themselves  somewhat  (though  it  may  be  unconsciously)  upon  the 
liberal  and  enlightened  spirit  in  which  they  viewed  this  question,  they 
professed  to  hail  with  pleasure  the  prospect  of  England's  Indian  fron- 
tier being  one  day  conterminous  with  that  of  Russia,  as  our  difificulties 
in  controlling  and  managing  capricious  and  fanatical  peoples  would 
then  be  at  an  end,  and  we  should  be  able  to  establish  political  and 
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commercial  relations  on  a  firm  basis  with  a  civilised  Power.  The 
advocates  of  this  somewhat  Utopian  theory  were  in  the  habit  of  using 
rather  grandiloquent  language  on  the  subject,  which  perhaps  after 
all  did  not  mean  very  mach.  They  would  adduce  it  as  a  happy  dispen- 
sation of  Providence,  and  a  gain  to  the  interests  of  humanity  and  the 
welfare  of  mankind,  that  the  barbarous  countries  of  Central  Asia 
should  be  brought  under  a  strong  European  Government,  and  that 
even  Russian  civilisation,  though,  perhaps  not  of  the  highest  type, 
should  introduce  law,  order,  and  security,  where,  from  time  imme- 
morial, there  had  been  nothing  but  the  most  hideous  oppression, 
cruelty,  and  misrule. 

Reassured  by  such  statements  and  arguments  as  these  as  to  what 
was  the  true  policy  of  England  in  this  matter,  viz.,  to  bide  her  time,  to 
consolidate  her  power  in  India,  to  do  her  duty  towards  her  millions  of 
Asiatic  subjects,  and  meanwhile  to  let  matters  in  Central  Asia  take 
their  course,  public  opinion  in  this  country  was  well  content  to  dismiss 
the  matter  from  its  thoughts  until  again  startled  and  disquieted  by  the 
news  of  some  fresh  stride  of  Russian  annexation,  when  it  has  been 
content  to  be  again  comforted  by  the  same  assurances.  It  is  curious 
and  at  the  same  time  somewhat  instructive  to  note  how  these  phases 
of  public  opinion  upon  this  topic  seem  to  repeat  themselves.  At  inter- 
vals varying  from  three  years  to  ten,  according  to  circumstances, 
public  interest  in  the  matter  is  aroused,  and  the  whole  question  is 
revived  and  discussed  by  the  press  in  all  its  bearings  ;  then  the  dis- 
cussion gradually  dies  out  for  want  of  fuel  upon  which  to  feed,  and  for 
two  or  three  years,  or  perhaps  for  five  or  six,  no  one  would  imagine 
that  such  a  question  had  ever  existed  at  all.  This  is  what  happened  in 
1865,  when  the  Russians  took  Tashkend ;  it  happened  in  1868,  when 
they  captured  Samarcand ;  it  is  happening  now  again  in  1873,  when 
they  have  announced  their  intention  of  invading  Khiva.  In  conclusion 
of  this  part  of  the  subject,  it  may  be  remarked  that  Eussophobia  in 
England  has  in  our  time  veered  round  so  as  to  present  quite  a  different 
aspect  from  that  which  it  had  in  days  of  old.  In  the  last  generation, 
when  this  feeling  was  at  its  height,  and  w^hen  the  nearest  Russian 
outposts  were  hundreds  of  miles  further  from  our  frontier  than  at  pre- 
sent, the  ruling  idea  was  that  India  might  be  threatened  by  a  Russian 
army  advancing  through  Persia,  and  Herat  was  accordingly  always  re- 
garded as  the  key  of  the  Anglo- Indian  house.  Nowadays,  however, 
w^hen  the  Russian  frontier  is  close  to  Affghanistan,  and  when  there  is 
every  prospect  that  that  country  alone  will  intervene  between  the 
British  and  Russian  possessions,  the  idea  of  invasion,  strange  to  say, 
has  been  abandoned  as  utterly  irrational.  In  fact,  it  is  allowed  to 
vanish  with  the  candid  confession  that  it  was,  in  those  days,  at  any 
rate,  a  baseless  fabric,  a  distempered  dream  from  first  to  last.  In- 
stead of  this,  the  general  public  has  begun  to  acquire  another  and  a 
far  truer  insight  into  the  contingencies  which  the  neighbourhood  of 
Russia  to  our  Indian  frontier  may  entail.  It  is  seen  that  Russia,  by 
thus  steadily  pursuing  her  career  of  conquest,  may  gradually  be  able 
to  creep  up  to  a  position  so  near  to  our  frontier  as  to  exercise  at 
pleasure  a  disturbing  force,  and  to  render  us  uneasy  for  the  tranquillity 
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of  our  dominions.  This,  I  need  hardly  say,  is  a  danger  which  we  are 
bound,  if  possible,  to  prevent. 

Part  II. 

Thus  far  I  have  dealt  with  the  political  history  of  this  question.  I 
will  now  pass  on  to  a  very  brief  geographical  sketch  of  Central  Asia. 

The  portion  of  Central  Asia  more  immediately  connected  with  the 
subject  under  discussion  may  be  divided  into  three  sections.  Of  these 
the  southern  section  is  Afghanistan,  the  south-western  is  Turkestan 
proper,  in  which  may  be  included  Russian  Turkestan,  and  the  three 
nominally  independent  Uzbeg  Khanates  of  Khiva,  Bokhara,  and 
Kokand.  Turkestan  proper,  as  distinguished  from  Eastern  Turkestan, 
comprises  an  immense  area.  It  may  be  described  in  general  terms  as 
stretching  from  the  Caspian  Sea  on  the  west,  to  Eastern  Turkestan,  or 
Chinese  Tartary,  on  the  east.  For  its  northern  boundary  a  line  may 
be  drawn  almost  from  the  southern  shore  of  Lake  Issyk-Kul,  west- 
wards along  the  River  Chui,  and  then  on  to  Fort  Perovski,  after  which 
the  boundary  is  marked  by  the  Syr  right  up  to  the  Aral  Sea ;  thence 
the  line  may  be  continued  due  westward  to  the  Caspian.  Turkestan 
may  be  divided  into  four  sections,  viz.,  the  three  Uzbeg  provinces  of 
Khiva,  Bokhara,  and  Kokand,  and  Russian  Turkestan. 

The  western  portion  of  this  region  appears  to  be  a  vast  desert  plain, 
unrelieved  by  any  mountains,  whereas  in  the  east  it  is  intersected  by 
numerous  mountain  ranges.  The  most  northerly  of  these  are  the  Kara- 
tan  and  Boroldai  mountains,  while  the  most  southerly  are  those  whose 
melted  snows  feed  the  sources  of  the  Oxus. 

The  two  great  rivers  of  this  region  are  the  Syr  or  Jaxartes,  and  the 
Amoo  or  the  Oxus.  The  first  of  these,  i.e.^  the  Syr,  one  of  the  largest 
rivers  in  Asia,  is  mainly  formed  by  the  confluence  of  three  tributaries, 
the  N^aryn,  the  Gulishan,  and  the  Jumgol.  Nearly  half  way  from  its 
source  it  enters  the  Khanate  of  Kokand,  still  retaining  its  character 
of  an  impetuous  mountain  stream.  On  emerging  into  the  plain  below 
Khojend,  it  becomes  navigable,  and  remains  so  to  a  greater  or  less 
extent  throughout  the  whole  of  its  lengthened  course.  Its  navigation, 
however,  is  still  beset  with  many  difficulties  and  drawbacks,  in  con- 
sequence of  sandbanks,  shifting  currents,  and  the  great  shallowness  of 
the  water  in  some  places.  The  Russians,  however,  have  already  made, 
and  are  still  making  great  efforts  to  render  it  a  convenient  highway 
for  their  steamers  into  the  heart  of  Turkestan. 

The  other  great  river  of  this  region  is  the  Amoo,  or  Oxus.  It  takes 
its  rise  in  the  Lake  of  Sar-i-kul,  situate  in  the  great  plateau  of  Pamir, 
between  300  and  400  miles  south  of  the  Syi\  It  is  1,700  miles  long, 
and  lias  a  large  number  of  tributaries  in  the  upper  part  of  its  course, 
but  none  whatever  in  the  central  and  lower  portion  of  it.  It  becomes 
navigable  for  heavy  barges  near  Kunduz,  has  an  average  depth  of 
9  feet,  and  inundates  its  banks  in  June  and  August.  Its  width  varies 
between  140  feet  near  Kunduz,  and  3,000  feet  near  Bent.  At  its  mouth 
it  forms  an  extensive  delta,  dividing  into  a  number  of  wide  but  shallow 
streams,  mostly  inaccessible  to  ships  of  any  kind.    The  easternmost 
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arm  of  the  delta,  called  Karabaila,  and  further  down,  Ulkan  Darya,  is 
the  deepest  and  the  most  navigable  of  them  all,  but  even  this  has  only 
an  average  depth  of  several  feet  along  a  considerable  portion  of  its 
course,  and  in  the  high-water  months  of  June  and  August,  converts 
the  whole  country  into  a  lake,  where  every  trace  of  the  ordinary 
channel  is  lost  in  a  wilderness  of  reeds  and  swamps.  The  Amu  Darya 
freezes  only  in  January,  is  flanked  by  numerous  canals,  and  is  famous 
for  the  taste  and  salubrity  of  its  water.  There  being  no  wood  on  the 
banks  of  the  river,  steam  navigation  wo  aid  entirely  have  to  depend  on 
coal  depots,  to  be  formed  at  fixed  distances.  The  Amu  discharges  its 
water  into  Lake  Aibugir,  which,  in  the  high-water  months,  coalesces 
with  Lake  Aral,  but  is  ordinarily  separated  from  the  latter  by  a  broad 
isthmus,  along  which  a  caravan  road  lies.  There  are  no  more  than 
nine  ferries  all  the  distance  between  Kundush  and  Lake  Aibugir,  and 
no  bridges  further  down  than  the  Ak  Serai^. 

With  regard  to  these  two  rivers,  which  play  so  prominent  a  part  in 
the  geography  of  Central  Asia,  it  may  be  observed  as  a  remarkable 
fact,  that  the  banks  of  both  of  them  are  nearly  uninhabited,  as  the 
principal  centres  of  population,  with  the  sole  exception  of  Khojend, 
are  at  some  distance  from  their  banks.  This  circumstance  is  attributed 
by  Russian  writers  to  the  plague  of  hornets,  mosquitoes,  and  other 
insects  generated  in  the  morasses  and  swamps  that  are  to  be  found  on 
each  side  of  their  banks  throughout  a  great  portion  of  their  course. 

Though,  as  will  be  seen  from  a  glance  at  the  map  of  Central  Asia, 
throughout  a  great  portion  of  the  regions  comprised  under  the  name 
of  Turkestan  there  extend  (more  especially  towards  the  west,  in  which 
the  mpans  of  irrigation  are  more  scanty)  vast  sandy  deserts  and  barren 
steppes,  such  as  the  deserts  of  Kizil  Kum  and  Batak  Kum,  yet  this  is 
by  no  means  the  case  as  regards  the  whole  area  of  the  three  Khanates. 
There  are  certain  large  districts  in  these  regions  which  yield  to  none  in 
fertility,  and  in  the  general  wealth  and  variety  of  their  productions. 
M.  Vambery  indeed  goes  so  far  as  to  assert  that  "  it  might  be  difficult 
"  to  find  in  Europe,  flourishing  as  it  is  in  every  blessing,  territories  that 
"  would  rival  the  more  fertile  portions  of  these  Khanates." 

Part  III. 

Having  completed  this  somewhat  cursory  geographical  sketch  of  the 
regions  which  are  the  subject  of  discussion  on  the  present  occasion,  I 
will  now  pass  on  to  a  brief  narrative  of  the  events  that  have  within  the 
last  few  weeks  brought  the  affairs  of  Central  Asia  upon  the  ta^is. 

In  the  month  of  November  last,  in  consequence  of  numerous  out- 
rages and  insults  committed  by  the  Khivans  against  Russian  subjects 
and  the  Russian  Government,  and  other  ample  provocation,  an  expedi- 
tion u.nder  Colonel  Markosoff  was  sent  against  Khiva.  This  expedition 
turned  out  disastrously  ;  for  the  Russian  Force,  after  nearly  reaching 
Khiva  without  meeting  with  opposition,  was  surprised  and  forced  to 

*  For  a  more  full  and  accurate  geograpliical  description  of  these  regions  than  can 
be  given  in  a  hmited  lecture  like  the  present,  the  reader  is  referred  to  the  Russo- 
Indian  Question/'  pp.  32—47.    Macmillan  and  Co.  1869. 
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retreat.  I  need  hardly  say  that  the  Russians  can  no  more  afford  to 
be  beaten  in  Turkestan,  than  we  could  afford  to  be  beaten  on  the  banks 
of  the  Sutlej.  Consequently,  a  regularly  organised  expedition  upon  a 
tolerably  large  scale  is  now  being  prepared  with  a  view  to  decisive 
operations  in  the  coming  spring.  The  projected  plan  of  campaign  as 
at  present  proposed  is  as  follows : — Three  Russian  columns  will 
march  against  Khiva.  One  will  start  from  Krasnovodsk  oi  about 
3,000  men  and  20  guns,  one  from  Djuzak  of  5,000  men  and  10  guns, 
and  one  from  Orenberg  consisting  of  2,000  men  and  10  guns.  The 
column  from  Djuzak  will  cross  the  Oxus  at  Tunuklu,  the  point  where 
the  boundary  of  Khiva  meets  that  of  Bokhara.  The  column  from 
Krasnovodsk,  it  may  be  remarked,  will  be  composed  entirely  of  troops 
drawn  from  the  army  of  the  Caucasus,  which  according  to  the  most 
recent  accounts  is  167,000  strong,  of  which  about  100,000  can  be 
placed  at  once  on  a  war  footing.  The  Russian  Government  have  been 
careful  to  represent  to  the  English  Cabinet  the  smallness  of  the  forces 
they  intend  to  send,  viz.,  some  8,000  men,  as  a  proof  that  they  have  no 
intention  of  permanently  occupying  the  country.  I  do  not  think, 
however,  that  this  goes  very  far  to  prove  any  such  intention,  for  in  all 
military  operations  in  regions  like  those  of  Khiva,  you  are  confronted 
with  this  choice  of  difficulties,  viz.,  that  if  you  take  a  small  army  with 
you,  you  are  beaten ;  if,  on  the  other  hand,  you  take  a  large  one,  you 
are  starved.  Whether  the  Russians  will  eventually  keep  Khiva  it  is 
impossible  at  present  to  say.  Of  course,  every  one  who  has  watched 
the  course  of  affairs  in  Central  Asia,  must  have  known  that  its  ultimate 
annexation,  or  at  any  rate  its  complete  subjection  was  merely  a  question 
of  time.  1  think  it  is  most  probable  tha,t  Russia  will  deal  with  it  as 
they  have  done  with  the  greater  part  of  Bokhara,  that  is,  that  they 
will  maintain  a  kind  of  protectorate  over  it,  and  leave  to  the  ruler  the 
somewhat  troublesome  task  of  governing  his  own  fanatical  subjects. 
But,  however  this  may  be,  I  think  that,  looking  at  the  geographical 
position  of  Khiva,  there  can  be  no  doubt  that  Russia  will  retain  at  any 
rate  certain  strategically  advantageous  points  in  the  country,  so  as  to 
secure  for  herself  a  permanent  right  of  way  through  it.  The  Khanate 
at  present  separates  Russia's  isolated  newly-acquired  territories  in 
Bokhara  and  Khokan  from  the«Caspian.  The  River  Oxus,  moreover, 
runs  through  the  centre  of  it.  At  present  the  quickest  and  most 
practicable  route  between  Turkestan  and  European  Russia  is  across 
the  Caspian  and  Aral  vSeas,  and  thence  up  the  River  Syr.  The  water- 
communication,  however,  by  this  route,  is  broken  by  the  wide  inter- 
vening plain  of  the  Ust-Urt,  between  the  Caspian  and  Ai^al  Seas.  It 
is,  moreover,  very  circuitous  and  slow.  If,  however,  the  Russians 
have  a  permanent  right  of  way  through  Khiva,  they  will  be  able  to 
open  up  a  far  shorter  route  to  their  outlying  dependencies  in  Turkestan. 
How  great  its  advantages  will  be  are  here  apparent,  when  1  state 
that  by  adopting  it,  Russian  troops  proceeding  from  the  eastern 
shores  of  the  Caspian  to  Samarkand  will  save  about  700  or  800  versts 
by  going  through  Khiva,  instead  of  by  the  circuitous  route  up  the 
River  Syr.  It  may  be  mentioned  that  Krasnovodsk  Bay,  the  point 
where  the  new  route  is  to  be  opened  out,  is  nearly  exactly  opposite  Bakou, 
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on  the  western  shore  of  the  Caspian,  which  was  originally  meant  to  be 
the  eastern  terminus  of  the  Poti  and  Tiflis  Railway,  destined  to  connect 
the  Black  and  Caspian  Seas.  This  railway  is  already  open  as  far  as 
Tiflis.*  When  these  works  are  finished  and  in  working  order,  it  is 
obvious  that  any  troops  in  Southern  Russia  Avill  be  rendered  easily 
available  for  service  in  Central  Asia.  That  the  Russians  have  long 
contemplated  getting  possession  of  a  more  direct  route  to  the  Oxus  is 
evident  from  the  fact  that  more  than  three  years  ago  the  "  Invalide 
Russe  "  discussed  the  measures  necessary  to  secure  its  safety.  The 
"Moscow  Gazette"  also  four  years  ago  spoke  of  the  new  proposed 
route  as  follows: — "Now  that  our  merchants  have  been  permitted  to 

trade  and  settle  in  Bokhara,  they  are  sure  to  abandon  the  roundabout 
"  route  by  the  River  Syr,  and  to  effect  direct  communication  by  the 
"  Amu  Daria  and  the  Krasnovodsk  Bay  of  the  Caspian  Sea." 

There  is  yet  another  way  in  which  the  possession  of  the  Khanates 
of  Khiva  and  the  Oxus  may  possibly  be  of  the  greatest  advantage  to 
Russia,  which  is  as  follows  : — 

There  is  very  little  doubt  that  in  old  times  the  River  Oxus  flowed 
into  the  Caspian  Sea.  In  a  very  interesting  paper,  written  some  five  or 
six  years  ago  for  the  Russian  Geographical  Society  and  translated  by 
Mr.  R.  Michell,  it  is  stated  that  many  recent  travellers  who  have 
visited  the  eastern  shore  of  the  Caspian  Sea,  aflS.rni  that  they  have  seen 
in  Krasnovodsk  (or  Balkan)  Bay  the  embouchure  and  bed  of  a  large 
desiccated  river,  in  some  places  100  fathoms  wide  and  15  deep,  which 
is  considered  to  be  undoubtedly  the  mouth  and  channel  of  the  dried- 
np  course  of  the  Oxus  or  Amu.  The  river  is  said  by  the  inhabitants 
of  those  regions  to  have  been  diverted  by  the  Khivans  more  than  a 
hundred  years  ago,  and  at  present  there  is  a  large  dam  near  Kohne 
Urgendj  which  prevents  the  waters  of  the  Oxus  from  pursuing  their 
course  to  the  Caspian.  Hence  the  possibility  has  often  been  discussed 
in  Russia  of  destroying  this  dam,  and  turning  this  great  river  by  its 
old  bed  again  into  the  Caspian,  and  then  making  the  stream  navigable 
throughout.  If  Russian  engineering  skill  could  succeed  in  effecting 
this,  it  will  be  seen  at  once  how  great  would  be  the  strategical  and 
commercial  advantages  which,  such  a  work  would  secure.  Russia 
would  then  have  water  carriage,  and  that  by  a  far  more  direct  route 
than  at  present,  for  her  troops  and  her  merchandise  from  the  heart  of 
her  European  provinces  down  to  the  very  gates  of  Hindostan,  viz.,  from 
the  point  where  the  Volga  becomes  navigable  to  Kunduz  in  Affghanis- 
tan,  where  the  Oxus  begins  to  be  navigable. 

From  several  translations  of  Russian  documents  which  I  have  seen, 
I  think  there  can  be  little  doubt  that  an  attempt  will  be  made  to  carry 
this  great  project  into  efiect,  and  I  believe  that  sanguine  hopes  are 
entertained  of  its  ultimate  success. 

Even  supposing  the  present  course  of  the  Oxus  is  allowed  to  remain 
undisturbed,  the  possession  of  the  Khanate  of  Khiva  is  necessary  in 
order  to  allow  them  to  navigate  it  without  hindrance  throughout  its 
whole  course.    In  examining  the  future  aspect  of  the  question,  it  is 

*  It  has  lately  been  decided  that  this  railway  should  not  be  extended  from  Tiflis 
to  Bakou,  on  account  of  the  great  physical  difficulties  of  the  route. 
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as  well  to  keep  this  contingency  in  view,  viz.,  that  of  the  Russians 
having  some  day  a  direct  waterway  from  the  Caspian  right  into  Aff- 
ghanistan — the  more  so,  as  I  think  it  is  a  point  to  which  public 
attention  has  as  yet  not  been  drawn. 

I  will  next  say  a  few  words  about  the  fort  of  Tchickislar,  and  the 
valley  of  the  Attreck,  of  which  during  the  last  few  weeks  we  have 
heard  so  much.  First,  as  to  the  position  of  this  fort.  It  is  not  marked 
npon  any  of  the  English  maps  which  I  have  seen,  but  according  to  a 
Russian  map  and  plan  of  the  place  which  I  was  shown  a  few  weeks 
ago,  Tchickislar  is  on  the  right,  i.e.^  the  northern  bank  of  the  river 
Attreck,  and  certainly  not  more  than  10  miles  from  its  mouth,  if  it  is 
so  much.  Secondly,  it  may  be  stated  that  its  occupation  by  Russian 
troops  is  no  new  event,  as  seems  to  be  generally  supposed.  In  18-59  a 
Russian  force,  under  command  of  a  Colonel  Dancleville,  was  sent  to 
attack  the  village  and  fort  of  Tchickislar.  This  force  having  landed 
and  taken  the  place  from  the  Turkoman  garrison  who  held  it,  occupied 
it  for  a  short  time.  In  the  Russian  work,  from  which  this  account  is 
taken,  the  expedition  is  alleged  to  have  been  sent  at  the  request  of  the 
Persians,  with  the  ostensible  object  of  releasing  a  number  of  Persian 
captives  enslaved  by  the  Turkomans.  When  this  had  been  done,  the 
Russians  evacuated  the  place,  and  re-occupied  it  in  1871,  evidently 
with  the  primary  object  of  having  a,  2^oint  d'apj)'ui  from  which  to  attack 
or  keep  in  check  the  Khivans  from  the  south,  in  their  contemplated 
operations  against  Khiva.  That  this  position  was  useful  to  them  in 
this  respect  is  evident  from  the  fact  that  in  the  recent  unsuccessful 
expedition  of  the  Russians  against  Khiva,  one  of  the  Russian  columns 
started  from  Tchickislar,  which  was  in  fact  its  base  of  operations.  It  is 
no  secret,  moreover,  that  Russian  boats  and  small  ships  have  often 
ascended  the  Attreck  for  a  short  distance,  more  especially  some  10  or 
12  years  ago,  when  a  survey  was  being  made  of  the  eastern  coasts  of  the 
Caspian. 

With  regard  to  Tchickislar  being  on  Persian  territory,  supposing 
the  northern  frontier  of  Persia  to  extend  as  far  as  the  Attreck, 
instead  of  only  to  the  Goorgan,  as  has  often  been  alleged,  the  fact  of 
tlie  place  being  on  the  northern  bank  of  the  Attreck,  would  seem  to 
show  that  it  can  scarcely  be  said  to  be  situated  upon  territory  to 
which  Persia  has  any  shadow  of  a  claim.  The  question  as  to  whether 
it  is  or  was  ever  Persian  territory  does  not,  however,  affect  in  the 
smallest  degree  the  main  point  of  importance  involved,  viz.,  that  if 
the  Russians  are  free  and  able  to  navigate  the  Attreck  for  any  distance 
up  stream,  they  would  be  able,  in  case  of  need,  to  transport  troops  and 
military  stores  by  waiter  carriage  somewhat  nearer  to  Herat  than  it 
has  hitherto  been  considered  possible  for  them  to  do.^ 

Part  IV. 

1  will  now  go  on  to  give  a  short  account  of  the  diplomatic  corre- 
spondence wdiich  has  recently  been  exchanged  between  the  Govern- 

*'  Since  this  lecture  was  given,  it  lias  been  ascertained  that  the  Attreck  is  not 
navigable  for  ships  and  boats  of  any  size,  except  for  a  few  miles  just  above  its  mouth. 
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ments  of  England  and  E^nssia  concerning  the  proposed  line  of  demar- 
cation, or  "  intermediary  zone,"  as  it  is  becoming  tlie  fashion  to  term 
it,  that  it  is  proposed  to  draw  on  the  north  of  Affghanistan.  This 
correspondence  may  be  briefly  summarised  as  follows  : — 

In  the  year  1869,  the  late  Lord  Clarendon,  in  consequence  of  the 
steady  advance  during  1868,  of  Russian  conquest  in  Central  Asia,  ard 
in  a  south-easterly  direction  to  Bokhara,  Samarkand,  and  Karshi,  fchougl  t 
it  expedient  to  address  the  Cabinet  of  St.  Petersburg  on  the  subject  cf 
Central  Asia,  and  suggested,  that  in  order  to  prevent  future  politicj  1 
complications,  some  line  should  be  drawn,  beyond  which  Hussia  should 
not  extend  her  career  of  conquest.    In  reply,  the  Russian  Government 
naturally  enough  expressed  its  readiness  to   recognise  an  AfPghfin 
frontier,  as  of  course  nothing  would  suit  her  better  than  a  line  of 
demarcation  of  this  sort  drawn  so  near  the  Anglo-Indian  frontiei. 
Hereupon  a  correspondence  ended  between  the  two  GovernmentF, 
and  though  it  was  admitted  by  both  sides  to  be  desirable  that  the 
matter  should  be  definitely  settled,  no  agreement  was  come  to.  In 
the  course  of  the  negotiation  which  followed,  the  Russian  Goverr- 
ment  promised  to  furnish  the  late  Lord  Clarendon  with  a  definite  e:  - 
position  of  its  views  upon  the  matter.    The  subject  then  remained  in 
abeyance  for  a  time.     In  October  last,  however.    Lord    Granvil  e 
re-opened  the  correspondence,  and  reminded  the  Russian  Government 
that  it  had  not  yet  received  the  long  promised  document  explainir  g 
the  wishes  of  the  Cabinet  of  St.  Petersburg  u.pon  the  proposed  boundai  y 
line.    At  the  same  time  he  explained  at  some  length  the  views  of  tl  o 
English  Government,  and  finally  proposed  the  northern  limits  of  tie 
neutral  territory,  so  that  the  provinces  of  Badakshan  and  Wakhan 
should  be  included  therein.    With  regard  to  the  rest  of  the  line,  he 
proposed  that  it  should  strike  the  Oxus  at  Khojah  Salih,  midwry 
between  Termez  and  Kerki,  and  run  thence  to  the  Persian  frontie] . 
In  reply  Prince  Gortschakoff  announced  his  willingness  to  agree  in  tl  e 
main  to  the  line  of  demarcation  proposed,  with  the  single  exception  c  f 
the  provinces  of  Badakshan  and  Wakhan,  which,  for  alleged  political 
reasons,  the  Russian  Government  did  not  think  ought  to  be  included 
in  the  intermediary  zone.  With  this  despatch  Prince  Gortschakoft'  also 
forwarded  an  historical  sketch  of  the  provinces  referred  to,  viz., 
Badakshan  and  Wakhan.    At  this  stage  of  the  negotiation  His  Imperii.  1 
Majesty  the  Emperor  of  Russia,  hearing  of  the  great  distrust  and  alarm 
created  in  England  by  the  contemplated  expedition  against  Khiva,  ai  d 
the  alleged  occupation  of  the  Valley  of  the  Attreck,  sent  over  Count 
Schouvaloff,  in  order  to  re-assure  the  English  Government  as  to  tl  e 
intentions  of  Russia  in  Central  Asia,  and  to  allay  the  anxiety  th?t 
evidently  existed  in  the  public  mind.    Amongst  other  civil  and  polite 
things  which  the  Emperor's  Envoy  is  reported  to  have  said,  was,  that 
his  Imperial  master  was  determined  in  the  pending  settlement  of  the 
precise  boundaries  of  the  proposed  intermediary  zone,  that  there  should 
be  no  cause  of  difference  between  the  two  countries,  and  that  he 
was  confident  that  a  final  arrangement  might  be  arrived  at  at  an  early 
date. 

Upon  this  footing  the  negotiation  at  present  seems  to  rest,  and  a 
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very  unsatisfactory  footing  it  is  ;  a  point  upon  which  I  think  all  will 
agree  who  have  considered  the  actual  circumstances  of  the  case. 

The  hrst  thing  to  be  noted  is,  that  Count  Schouvaloff  did  not,  as  has 
been  generally  supposed,  come  over  to  England  in  consequence  of  any 
communication  addressed  by  the  English  Government  to  the  Govern- 
ment of  St.  Petersburg,  but  because  it  was  seen  that  the  public  mind 
in  England  was  thoroughly  alarmed.  It  is  evident  moreover,  that  these 
districts  which  the  Russian  Government  is  so  anxious  to  be  able  to 
clutch  when  she  is  ready  to  take  them,  and  which  our  Government 
are  so  anxious  to  keep  out  of  her  clutches,  are  very  important  in  some 
way  or  other  to  both  sides.  It  will  be  well,  therefore,  to  point  out  in 
what  their  importance  consists.  This  I  will  now  proceed  to  do,  in 
as  few  words  as  possible. 

The  provinces  of  Badakshan  and  Wakhan  may  be  said  to  be  the 
most  northerly  outlying  dependencies  of  Afghanistan — in  fact  they 
form  the  north-east  corner  of  the  region  that  is  generally  included 
under  that  name,  and  are  conterminous  on  the  north  with  the  Khanate 
of  Khokan. 

The  western  corner  of  these  provinces  almost  touches  the  present 
Russian  boundary  in  Turkestan.  On  the  east  they  are  bounded  by 
the  Bolor  Dagh  mountains,  a  ridge  traversed  by  several  practicable 
passes  intersected  by  small  tributaries  of  the  Indus.  Both  provinces 
are  very  little  known  to  European  travellers,  and  indeed  Wakhan  may 
be  said  to  be  almost  a  terra  incognita^  as  it  is  quite  unexplored."^  Badak- 
shan, however,  is  well  known  to  be  one  of  the  finest  countries  in  Asia, 
and  is  certainly  one  of  the  richest.  It  produces  every  description  of 
fruit,  is  renowned  for  its  coal  and  ore,  and  boasts  a  greater  variety  of 
jewels  than  even  India  or  Brazil.  The  wealth  and  beauty  of  the 
capital,  called  Faizabad  or  Badakshan,  was  formerly  a  favourite  theme 
of  Oriental  poets,  but  the  city  is  in  ruins  now. 

Though  the  rulers  of  Alfghanistan  have  generally  claimed  sovereignty 
over  these  provinces,  yet  the  inhabitants,  as  a  rule,  own  allegiance  in 
reality  to  none  but  their  own  virtually  independent  chiefs.  Shere  Ali, 
however,  the  present  ruler  of  Alfghanistan,  has  succeeded  to  some 
extent  in  making  good  his  claim  to  their  allegiance,  for  in  1869  many 
of  these  rulers,  in  the  presence  of  Lord  Mayo  at  Umballa,  swore  fealty 
to  him  and  to  his  throne.  It  is  worthy  of  remark  that  Peter  the 
Great  was  recommended  by  one  of  his  envoys  150  years  ago,  to  take 
possession  of  this  very  province  of  Badakshan.  Indeed,  that  Monarch 
appears  to  Lave  been  served  by  some  Ministers  as  daring  in  their  concep- 
tions as  himself.  An  Italian  named  Flori  Beneveni,  the  Russian  envoy 
at  the  Court  of  Bokhara  in  1724,  when  making  a  report  to  his  Imperial 
master  in  1 724  on  the  wealth  of  Badakshan  and  other  regions  of  the 
Oxus  in  valuables  and  precious  stones,  finished  his  report  with  these 
words,     My  last  word  to  your  Imperial  Majesty  is  this,  if  you  wish 

*  For  a  most  able  and  exhaustive  description  o£  these  regions,  so  for  as  they  are 
known,  see  "  An  Essay  on  the  Geography  of  the  Yalley  of  the  Oxus,"  by  Colonel 
H.  Yule,  C.B.,  published  as  an  introduction  to  ''A  Journey  to  the  Source  of  the 
River  Oxus,"  by  Captain  John  Wood,  Indian  Kavy.  New  Edition.  John  Murray, 
Albemarle  Street,  London.  1872, 
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to  confer  a  permanent  benefit  npon  your  exchequer,  you  might  easily 
^'  do  so  in  these  regions.  Your  power  would  carry  everything  before 
"  it,  and  be  a  sufficient  reason  in  itself."  After  this  short  digression  I 
will  resume  the  thread  of  my  argument. 

3rdly.  It  is  evident  that  the  English  Government  made  no  remon- 
strance, as  has  also  been  generally  supposed,  to  Russia  as  to  the  contem- 
plated expedition  to  Khiva.  And  indeed  notwithstanding  all  that  has 
been  recently  alleged  on  the  matter,  it  is  difficult  to  see  how,  looking 
upon  the  real  facts  of  the  case,  any  remonstrance  upon  this  score  would, 
with  any  show  of  reason  or  of  justice,  have  been  addressed  by  England 
to  Russia.  In  the  first  place,  Russia  has  doubtless  received  ample  pro- 
vocation from  the  Khivans,  and  has  therefore  a  perfect  right  to  exercise 
the  right  of  retaliation  upon  her  foe ;  secondly,  if  when  Russia,  in  1868, 
took  possession  of  Samarkand  and  other  towns  in  the  Khanate  of 
Bokhara,  which  are  hundreds  of  miles  nearer  to  the  frontier  of 
Affghanistan  than  any  towns  of  the  Khivan  Khanate,  England  held 
her  peace,  and  showed  thereby  that  she  deemed  it  no  concern  of  hers, 
it  would  indeed  have  been  straining  at  a  gnat  and  swallowing  a  camel 
if  our  Government  had  raised  any  outcry  when,  with  good  and  ample 
reasons,  Russia  makes  an  attack  upon  Khiva.  In  fact,  the  Govern- 
ment by  so  doing  would  at  once  have  placed  itself  in  a  false  position. 

I  will  now  proceed  to  point  out  the  probable  future  difficulties  of 
the  position  in  which  we  shall  probably  find  ourselves  placed.  It  is 
evident  that  in  proposing  to  Russia  a  line  beyond  which  her  career  of 
conquest  shall  not  extend,  that  we  have  given  her  direct  encourage- 
ment and  tacit  permission  to  advance  up  to  that  line,  a  hint  which,  w^e 
may  be  sure,  she  will  not  be  slow  to  avail  herself  of  when  it  suits  her 
to  do  so. 

Again,  our  avowed  intention  of  defending  Affghanistan  implies  a 
permanent  alliance  with  the  reigning  Ameer  of  that  country,  an 
engagement  which,  as  all  who  are  acquainted  with  Indian  history  will 
admit,  entails  no  slight  responsibilities. 

Next,  with  regard  to  the  power  of  disturbance  which  will  be  pos- 
sessed by  Russia.  It  is  clear  that  we  cannot  hope  to  escape  wdfh 
impunity  by  reason  of  the  terms  which  we  have  prescribed.  When 
we  have  virtually,  with  the  exception  of  the  intermediary  zone,  par- 
titioned Central  Asia  with  Russia,  and  have  said  to  her,  "  thus  far 
shalt  thou  come  and  no  farther,"  we  must  be  prepared  to  act  with 
promptitude  and  decision  the  moment  she  does  come  farther,  and  to 
repel  her  by  force.  Hence  it  follows  that  Russia  will  be  able  at  any 
time  that  suits  her  purpose  to  compel  us  to  go  to  war  by  simply  cross- 
ing the  line  of  demarcation  which  we  have  drawn ;  in  fact,  we  shall 
have  to  defend  a  far  distant  frontier  as  we  now  defend  the  frontier  of 
the  Punjab.  If  Russia  wishes  to  find  a  pretext  for  meddling  in  the 
affairs  of  Affghanistan  she  will  never  have  very  far  to  seek  for  it.  For 
what  is  the  condition  of  thafc  country  ? 

From  time  immemorial  the  nemesis  of  Mahomedan  polygamy  has 
thrown  its  curse  over  the  land,  and  rival  members  of  the  reigning 
house,  sons  of  the  same  father  but  by  different  mothers,  have  ever, 
when  opportunity  presented  itself,  endeavoured  to  gain  possession  of 
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the  throne.  As  a  natural  consequence  the  country,  whenever  the  ruler 
for  the  time  being  dies  or  is  deposed  by  one  of  his  rivals,  is  torn  with 
intestine  dissensions :  murders,  insurrections,  anarchy,  and  bloodshed 
are  of  frequent  occurrence.  Any  bold,  daring  adventurer  who  aspires 
there  to  political  power,  would  at  any  time  find  himself  backed  by 
thousands  of  turbulent  followers,  who  would  be  ready  at  any  time 
to  take  advantage  of  any  circumstances  that  would  be  likely  to 
forward  their  schemes  of  self-aggrandisement.  Such  is  the  country 
which  it  is  proposed  to  convert  into  a  neutralised  buffer  between 
England  and  an  aggressive  intriguing  Power  like  Russia.  Who 
that  knows  anything  of  the  AfFghans,  and  indeed  of  Orientals  in 
general,  can  doubt  that  as  soon  as  Russia  touches  Affghanistan  there 
will  always  bo  a  Russian  party  in  the  State  ever  looking  hopefully  to 
Russia  for  encouragement  and  support,  ever  breathing  defiance  to 
England  and  the  reigning  Ameer  of  the  country,  whoever  he  may  be. 
Not  the  least  remarkable  point  in  this  state  of  affairs  is  the  fact  that  not 
only  do  we  let  Russia  come  up  to  the  borders  of  Affghanistan,  but  we 
actually  propose  that  she  should  do  so.  It  is  said  that  all  parties  in 
Russia  are  anxious  that  the  arrangement  proposed  by  England  should 
be  accepted.  There  is  but  small  reason  to  doubt  that,  for  people 
generally  are  satisfied  when  they  have  got  exactly  what  they  want. 
This  arrangement  will,  in  fact,  enable  Russia  to  make  rapid  strides 
southwards  by  treaty  instead  of  by  force  of  arms.  Sooner  or  later  it 
was  of  course  inevitable  that  some  agreement  should  be  come  to 
between  the  two  Governments,  but  virtually  to  invite  Russia  to  make 
her  future  frontier  in  Turkestan  conterminous  along  its  whole  line  with 
Affghanistan,  is  to  ask  her  to  come  nearer  than  is  either  pleasant, 
agreeable,  or  safe.  It  has  long  been  foreseen  that  the  time  must  come 
when  England  must  make  a  stand  and  speak  out  her  mind  bluntly  upon 
the  subject,  and  the  settlement  of  the  question  will  in  no  way  be  facili- 
tated by  concealing  the  grave  issues  at  stake,  or  by  postponing  the 
time  for  decisive  action  in  the  matter.  I  say  this,  because  there  seems 
to  be  in  some  quarters  a  disposition  to  quiet  matters  over  in  this  im- 
portant question,  to  prophesy  smooth  things,  generally  to  hush  the 
subject  up,  and  to,  represent  that  it  is  likely  to  be  soon  settled  once  and 
for  all. 

I  repeat  then,  that  if  Russia  is  enabled  by  treaty  to  creep  up  any 
nearer  to  our  Indian  frontier  than  at  present,  she  will  have  got  all  she 
wants,  and  the  idea  will  go  forth  upon  the  continent,  as  well  as  in 
Asia,  that  we  were  willing  to  accept  any  arrangement  sooner  than  run 
the  risk  of  a  quarrel.  It  would  surely  be  more  dignified  for  a  country 
like  England  to  reflect  that  nothing  worth  having  can  be  won,  nothing 
can  be  retained  without  corresponding  danger  and  risk,  and  therefore, 
with  set  purpose  steadfastly  to  accept  the  fact,  that  the  peace  and  pos- 
session of  India  are  important  enough  to  warrant  our  facing  and 
braving  the  responsibilities  inseparable  from  the  guardianship  of  such 
a  prize. 

Such  being  the  present  aspect  of  affairs,  it  is  certainly  very  strange 
to  read  the  opinions  expressed  of  late  by  some  of  the  leading  organs  of 
the  press,  who  believe,  or  at  any  rate  affect  to  believe,  that  the  Central- 
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Asian  Question  has  for  the  present  been  set  at  rest.  The  truth  is,  that 
the  real  difficulties  of  the  question  are  just  about  to  begin.  Whichever 
-course  the  Government  may  pursue  is  beset  with  difficulties,  but  to  let 
Russia  come  any  nearer  to  India  than  at  present,  is  the  worst  course  of 
all.  When  we  have  permitted  her  to  establish  herself  on  the  borders 
of  Affghanistan,  she  will  be  in  a  better  position  than  ever  to  carry  one 
of  her  most  obvious  manoeuvres  into  effect,  viz.,  that  of  neutralising  or 
checkmating  the  opposition  of  England  in  any  project  she  may  wish  to 
render  an  accomplished  fact,  by  maintaining  a  threatening  attitude  in 
Turkestan. 

In  conclusion,  those  indeed  must  be  sanguine  politicians  who  can 
persuade  themselves  that  the  Central  Asian  Question  can  be  lulled  to 
rest,  that  it  will  cease  to  exist,  or  that  in  some  unexplained  fashion  it 
will  solve  itself.  On  the  contrary,  as  years  pass  on,  and  as  Russia  is 
enabled  to  open  out  new  and  improved  communications  with  the  as  yet 
isolated  provinces  she  has  just  acquired  in  Turkestan,  the  importance 
of  the  question  must  ever  assume  larger  proportions,  and  the  proximity 
of  Russia  to  India  must  ev^er  be  one  of  the  most  awkward  political 
complications  with  which  English  and  Indian  statesmen  will  have 
to  deal.  In  the  future  as  heretofore,  England's  difficulty  will  be 
Russia's  opportunity.  It  was  so  in  1870,  when  she  tore  up  the  Black  Sea 
Treaty.  It  was  so  in  1837,  when  she  instigated  Persia  to  attack  Herat, 
and  finally  persuaded  her  to  carry  the  attempt  into  effect  in  the  very 
year  when  there  was  a  good  prospect  of  the  military  forces  of  England 
being  required  in  an  opposite  part  of  the  world,  viz.,  to  quell  a 
threatened  insurrection  in  Canada.  During  years  of  peace,  and  so 
long  as  any  designs  which  she  may  have  in  Europe  or  in  Asia  are  not 
thwarted  or  interfered  with  by  England,  Russia  will  probably  in  no 
very  active  way  trouble  herself  with  India  and  its  concerns.  But, 
whenever  any  question  of  European  diplomacy  arises  in  which  the 
interests  of  the  two  countries  are  directly  opposed,  or  are  likely  to  clash, 
her  power  to  stir  up  mischief  or  to  threaten  our  actual  or  political 
frontier,  will  have  to  be  taken  into  account,  because  the  difficulty 
which  has  so  long  been  looming  in  the  future  will  then  have  to  be  re- 
garded as  ever  present  and  permanent.  The  fact  is  an  unpalatable  one, 
but  it  is  useless  to  disguise  it.  Hence  on  all  accounts  it  is  advisable 
at  once  to  look  this  danger  boldly  in  the  face,  and  to  realise  the  risks 
and  contingencies  to  which  our  position  in  India  may  in  the  future  be 
exposed.  By  adopting  such  a  course  we  shall  be  less  likely  to  lose 
sight  of  the  fact  that  in  such  a  question  as  this  professions  of  mutual 
confidence,  esteem,  and  good-will  between  two  Cabinets  cost  just  as 
little  as  they  mean,  and  we  shall  on  this  account  be  scarcely  disposed 
to  risk  any  of  our  material  interests  to  a  hollow  confidence  in  the  per- 
manently peaceful  intentions  of  a  rival  and  ambitious  Power.* 

*  At  the  date  of  the  delivery  of  this  lecture,  the  correspondence  between  Prince 
GortschakofE  and  Lord  Grranville  on  the  subject  of  the  proposed  Affghan  boundary 
had  not  been  generally  published.    It  appeared  in  the  papers  the  same  eyening. 
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Part  Y. 

The  strategical  side  of  the  Central  Asian  Question  is  an  interesting- 
study,  and  one  on  which  a  great  deal  might  easily  be  said.  In  order, 
however,  to  discuss  it  at  length,  and  in  a  manner  that  would  be  satis- 
factory to  myself  and  to  my  audience,  would  make  far  greater  demands 
upon  our  time  than  it  would  be  possible  on  the  present  occasion  to 
concede.  I  must  therefore  fain  content  myself  with  dealing  very 
briefly  with  this  portion  of  my  subject. 

When  our  present  Indian  frontier  on  the  west  and  north-west  was 
fixed,  there  was  no  prospect  of  the  proximity  to  it  of  a  strong  European 
Power.  Strategically,  I  suppose  no  one  would  maintain  that  it  could 
not  be  much  improved,  but  hitherto  it  has  served  our  purpose  well 
enough.  Many  schemes  have  from  time  to  time  been  propounded  for 
its  rectification  and  improvement,  ranging  in  scope  and  aim  from  a 
slight  advance  beyond  our  present  position  to  the  occupation  of  Can-> 
dahar.  Of  these  schemes,  however,  there  is  at  present  only  one,  which 
I  propose  on  the  present  occasion  to  notice.  It  was  first  suggested 
some  years  ago  by  that  sagacious  and  clear-sighted  soldier,  General 
Jacob,  and  it  has  again  been  very  recently  brought  forward  in  an  able 
and  interesting  pamphlet  by  our  Chairman,  Colonel  Sir  Henry  Green,=^ 
who  has  kindly  consented  to  preside  upon  the  present  occasion,  and 
who  in  consequence  of  his  having  been  long  in  high  political  employ 
upon  the  Western  frontier  of  India,  is  thoroughly  acquainted  with  the 
subject.  I  refer  to  the  occupation  of  Dadur  and  Quettah  in  Beloochis- 
tan,  belonging  at  present  to  the  Khan  of  Khelat.  The  importance  of 
these  two  places  lies  in  the  fact  that  they  command  both  sides  of  that 
important  avenue  into  and  out  of  Western  India,  viz.,  the  Bolan  Pass, 
which  is  the  only  practicable  route  by  which  an  army  could,  on  the 
side  of  Persia  and  Beloochistan,  successfully  advance  against  India. 
The  town  of  Dadur  on  the  Indian  side  of  the  Bolan  Pass  is  only  about 
60  miles  from  our  present  frontier,  and  Quettah  is  about  70  miles  more. 
If  in  addition  to  this  occupation  of  the  Yalley  of  Quettah,  the  town  of 
Dadur  were  joined  to  the  Indian  railway  system  at  Sukkur  on  the 
Indus,  the  strategical  advantages  that  would  accrue  from  this  measure 
are  obvious.  We  should  hold  the  most  important  and  practicable  pass 
into  Western  India,  and  if  ever  a  Russian  force  did  advance  towards 
Affghanistan  through  Persia,  we  could  always  from  our  advanced  post 
at  Quettah,  attack  or  threaten  it  in  flank. 

In  addition  to  this,  I  may  add  that  we  should  incur  no  hatred  or 
animosity  on  the  part  of  any  native  state  by  taking  up  this  position. 
The  Khan  of  Khelat  is  one  of  our  firmest  allies,  and  we  have  a  treaty 
with  him  enabling  us  to  take  up  this  position  if  circumstances  should 
seem  to  render  it  advisable.  He  is,  moreover,  fully  alive  to  the  advan- 
tages which  a  subsidy  from  the  Indian  Government  would  give  him  and 
his  subjects. t 

*  On  this  subject  see  a  pamphlet  by  Colonel  Sir  H.  G-reen,  K.C.S.I.,  C.B., 
entitled,  "  The  Defence  of  North- West  Frontier  of  India."  Harrison,  59,  Pall  Mall, 
1873. 

t  See  pamphlet  above  referred  to. 
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There  is  another  and  a  notable  scheme,  which  has  often  been  pro- 
posed as  a  sure  means  of  improving  and  shortening  our  communica- 
tion with  India,  and  also  of  immensely  strengthening  our  strategical 
position  in  that  country,  and  a  lecture  on  the  Central  Asian  question 
would  obviously  be  incomplete  without  a  reference  to  it.  I  refer,  1  need 
hardly  say,  to  the  Euphrates  Yalley  railway,  which  is  closely  connected 
with  the  name  and  labours  of  that  distinguished  soldier,  the  late  Major- 
General  F.  R.  Chesney.  In  spite  of  his  earnest  and  life-long  efforts, 
besides  those  of  others,  to  promote  this  great  undertaking,  and  not- 
withstanding that  the  whole  of  the  proposed  route  has  been  thoroughly 
surveyed,  hitherto  it  has  seemed  that  this  projeci:  is  as  far  off  an  actual 
commencement  as  ever.  The  proposed  course  of  the  railway  is  from 
Alexandretta,  or  Scanderoon  on  the  Mediterranean,  to  the  head  of  the 
Persian  Grulf,  and  would  be  about  850  miles  long.  The  great  strategical 
and  political  advantages  which  it  would  secure  for  England  are  so 
well  known,  that  I  will  only  very  briefly  recapitulate  them  here. 

1st.  It  would  connect  the  Mediterranean  with  the  Persian  Gulf. 

2nd.  It  would  enable  troops  from  England  to  be  landed  in  India  in 
seventeen  or  eighteen  days. . 

3rd.  It  would  subject  an  enemy  advancing  towards  the  north-western 
frontier  of  India  to  easy  attack  in  the  flank  and  rear. 

4th.  By  making  Kurrachee  the  European  port  of  India  instead  of 
Bombay;  it  would  save  about  900  or  1,000  miles  in  the  distance 
between  England  and  India,  and  would  reduce  the  time  occupied  in 
the  journey  by  nearly  one-half. 

5th.  It  would  render  the  resources  of  England  far  more  promptly 
available  in  the  East  than  at  present.  As  long  as  Turkey  was  our 
ally  it  would  be  easily  defensible,  as  both,  termini  of  it  would  be  upon 
the  open  sea. 

6th.  It  would  put  an  end  to  the  dangerous  isolation  of  Persia,  and 
would  relieve  that  country  from  the  undue  pressure  to  which  she  is 
now  subjected  by  Bussia. 

7th.  In  the  event  of  Turkey  being  again  allied  with  England 
against  Russia,  the  railway  would  afford  great  facilities  for  throwing 
a  British,  force  from  the  Mediterranean  or  from  Bombay,  and  so  threaten 
or  hold  in  check  Russia's  troops  on  her  Trans- Caucasian  frontier, 
where  she  has  always  considered  herself  safe  from  attack. 

These  are,  it  will  be  admitted,  great  and  important  advantages. 
There  are,  however,  two  sides  to  every  question,  and  this  scheme  is  no 
exception  to  the  rule.  There  are,  obviously,  certain  risks  and  dis- 
advantages which  the  construction  of  this  line,  under  English  auspices, 
and  with  English  money,  would  entail.  These  are,  I  think,  somewhat 
apt  to  be  lost  sight  of  by  enthusiastic  advocates  of  the  project,  but 
they  are  certainly  contingencies  which  neither  statesmen  nor  soldiers 
are  likely  to  overlook. 

It  must  be  borne  in  mind  that  the  proposed  line  is  to  run  wholly 
through  Turkish  territory.  The  Turkish  Government,  which  is  said  to 
be  most  anxious  for  the  construction  of  the  line,  might  possibly  be 
always  friendly  to  England,  and  guarantee  us  the  use  of  the  route, 
but  at  the  same  time  she  might  not  always  be  our  ally.   We  declined  to 
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stand  by  her  in  1870,  wlien  Russia  tore  np  the  Treaty  of  Paris,  and  she 
may  well  doubt  whether  we  should  fight  for  her  again,  as  we  did 
18  years  ago.  She  might  well  decline,  therefore,  to  make  any  great 
sacrifices  in  our  behalf.  Again,  take  another  case,  and,  it  must  be 
owned,  a  possible  one.  Russia  might  be  at  war  with  Turkey,  and  some 
of  the  provinces  through  which  the  line  is  to  run  might  be  the  theatre 
of  that  war.  In  such  a  case,  an  endeavour  would  certainly  be  made 
by  Russian  troops  to  seize  the  line,  if  by  so  doing  it  was  possible  to 
paralyse  the  action  or  threaten  the  communications  of  their  enemy.  In 
such  a  case  England  might  find  herself  in  the  somewhat  false  position 
of  having  made  the  line,  and  not  being  able,  it  might  be  in  the  time  of 
some  great  emergency,  to  use  it.  So  long  as  England  and  Turkey 
were  allied  together  against  Russia,  there  would  be  but  little  danger  of 
our  not  being  able  to  hold  the  line  against  all  comers,  as  both  its 
termini  would  be  on  the  sea,  and  it  would  be  protected  both  by  the 
Tigris  and  Euphrates  rivers  throughout  the  whole  of  its  course.  Any 
Russian  force,  moreover,  would  have  to  advance  a  very  considerable 
distance  through  an  enemy's  country,  swarming  with  Mahomedan 
horsemen,  before  it  could  reach  the  line.  There  are  other  political  com- 
plications which  might  very  possibly  arise,  which  will  readily  suggest 
themselves  to  every  reader,  but  which  it  would  occupy  too  much  time  to 
dwell  upon  more  fully  on  the  present  occasion.  Speculations,  how- 
ever, such  as  these,  it  may  be  said,  are  only  possible  and  remote  con- 
tingencies, while  the  immediate  advantages  to  be  secured  by  the  con- 
struction of  the  line  would  be  direct,  obvious,  and  certain.  Looking 
^at  the  matter  impartially,  and  without  prejudice,  it  may  fairly  be  said 
that  the  latter  far  outweigh  the  former,  and  it  is  to  be  hoped  that  some 
really  practicable  steps  will  now  be  taken  towards  making  the  Euphrates 
Valley  route  to  India  an  accomplished  fact.  As,  however,  in  the  event 
of  the  line  being  made,  it  has  been  estimated  that  it  will  require  some 
ten  millions  of  money,  it  is  well  before  taking  such  a  project  in  hand,  in 
every  sense  to  count  the  cost,  and  to  weigh  well  the  possible  risks  and 
^dangers  to  which  that  route  might  in  the  future  be  exposed. 

Major  PooEE  :  Mr.  President,  Ladies,  and  Grentlemen,  in  dealing  with  this  subject 
it  is  very  important  that  we  should  understand  the  nature  of  the  Grovernment  at  St. 
Petersburg.  Of  course  it  is  the  general  supposition  that  the  G-ovemment  at 
St.  Petersburg  is  something  of  the  same  nature  as  any  other  Groyernment  of  European 
nations.  But  it  is  not  so  :  the  Government  of  St.  Petersburg  is  composed  not  of 
Russians,  but  almost  altogether  of  foreigners  :  the  history  of  its  composition  is  a  curi- 
ous one,  and  dates  back  from  the  time  of  the  low  G-reek  Empire,  and  the  scheme  of 
empire  is  one  as  old  as  the  taking  of  Constantinople  itself. 

The  Russians  were  converted  to  Christianity  at  the  time  of  the  Patriarch  Photius 
in  the  ninth  century,  and  a  body  of  priests  and  learned  men  to  form  a  nucleus,  were 
chosen  by  him  to  proceed  to  Russia.  After  various  oscillations,  at  the  close  of  about 
.a  century,  they  and  their  successors  converted  the  country,  and  alliances  were  made 
between  the  reigning  house  in  Russia  and  the  reigning  Emperor  of  Constantinople. 
When  the  Turks  took  Constantinople,  the  G-reeks  who  had  been  accustomed  to  the 
leading  places  in  their  country,  would  not  remain  in  it,  nor  would  they  go  to  their 
^enemies  of  the  Latin  Church  ;  a  few  went  to  Florence,  but  the  great  majority  of  them 
jioined  their  brethren  who  were  already  powerful,  and  forming  the  governing  party  in 
Russia.  The  first  result  of  this  was  the  subjugation  by  the  ruler  of  Russia  of  the 
Tartars,  which  was  done  by  setting  the  different  sections  of  the  Tartars  against  one 
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another,  then  taking  the  part  of  the  weaker  against  the  stronger,  and  eventually 
crushing  them  both.  After  this,  in  the  same  manner  they  subdued  the  various  free 
cities  of  Russia,  which  were  in  the  most  flourishing  condition,  of  which  perhaps 
Novgorod  is  one  of  the  most  remarkable.  They  were  subdued  by  treachery,  their 
leading  men  were  carried  to  Moscow,  and  their  peasants  brought  under  the  yoke  of 
the  Russian  Grreek  Government.  This  continued  under  various  able  sovereigns,  up 
to  the  time  of  Peter  the  Great,  who  very  much  developed  the  system,  and  whose 
policy  has  been  considered  to  be  dehneatcd  in  that  document  called  the  will  of  Peter 
the  Great,  but  which  was  no  doubt  of  more  ancient  date  than  his  time.  The  best 
proof  of  the  authenticity  of  this  document  is  found  in  the  manner  in  which  it  has 
been  universally  carried  out,  in  the  various  aggressions  which  Russia  has  made  from 
that  time.  Peter  the  Great  adapted  or  perfected  the  system  he  found,  and  being  a 
man  of  great  genius,  with  a^  capability  of  judging  men's  characters,  he  got  all  the 
unquiet  and  adventurous  spirits  he  coiild  collect  from  Europe  to  help  him  with  his 
Government ;  this  Government  not  being  one  of  law,  but  a  system  of  intrigue  that 
had  sprung  out  of  that  not  very  reputable  state  of  things,  the  low  Greek  Empire.  It 
can  well  be  imagined  that  this  is  not  an  agreeable  Government  to  the  people  of 
Russia,  but  as  a  body  it  has  its  strong  points,  one  of  which  is  the  employment  of 
trained  talent.  The  Cabinet  of  Russia  is  composed  of  men  trained  on  a  continuous 
system,  and  it  has  for  its  antagonists,  cabinets  that  are  the  haphazard  of  popular 
election,  or  rather  the  result  of  the  factions  or  aimless  revolutions  of  a  country.  These 
are  all  the  obstructions  that  the  mental  efforts  of  Russia  have  had  to  withstand  for 
the  last  200  years. 

It  is  not  in  Central  Asia,  but  in  Europe  that  Russia  is  to  be  opposed ;  to  show  the 
manner  of  this,  I  will  mention  an  instance  in  which  Russia  has  been  successfully 
resisted,  and  some  in  which  she  has  been  unsuccessfully  resisted.  There  was  the 
remarkable  instance  that  Captain  Trench  has  alluded  to  in  1800,  when  it  is  evident 
that  there  was  the  idea,  both  in  the  mind  of  Napoleon,  and  in  the  minds  of  the 
Russians,  of  making  an  advance  upon  India.  This  was  successfully  resisted ;  how 
was  it  successfully  resisted  ?  Was  it  by  any  armed  force  ?  No,  but  by  a  few  cruisers 
stopping  the  trade  of  Russia.  It  must  be  known  that  on  account  of  the  nature  of 
the  Government,  of  the  immense  territory  that  Russia  possesses,  and  of  the  disaffec- 
tion of  her  various  populations,  the  executive  is  an  exceedingly  expensive  one,  and 
cannot  be  kept  up  except  by  the  revenue  on  the  exports  of  the  country.  If  we  call 
to  mind  the  map  of  Russia,  it  will  be  seen  that  her  exports  are  closed  by  two  very 
small  straits,  one  at  the  Dardanelles,  and  the  other  at  the  Sound,  so  that  a  few 
cruisers  can  hold  Russia  by  the  neck,  and  it  is  by  the  Right  of  Search,*  and  in  the 
seas  of  Europe,  that  Russia  has  alone  been  successfully  combated.  Let  us  pass  from 
this  to  the  time  when  she  has  been  unsuccessfully  combated,  one,  the  unsuccessful 
invasion  by  Napoleon  in  1813,  and  the  second,  the  far  more  disastrous  Crimean  War, 
in  which  in  the  supposed  hour  of  victory,  a  pretended  and  unauthorised  surrender 
was  made  of  that  right  which  from  1780  up  to  1815,  we  held  successfully  against 
the  whole  of  united  Europe.  And  this  at  a  time  when  Europe  was  in  the  hands  of 
men  of  extraordinary  genius. 

Major  BuRNE  :  I  feel  that  I  am  one  of  the  last  men  in  this  assembly  who  has  a 


*  Lord  Derby  said  22nd  May,  1856,  of  the  Declaration  of  Paris,  "  Whatever  losses 
"  Russia  may  have  suffered  by  this  war,  whatever  embarrassments  she  may  have 
"  experienced  by  the  adoption  of  that  one  article,  gratuitously  inserted  by  the  French 
"  and  British  Plenipotentiaries,  by  which  in  the  words  of  Mr.  Pitt,  you  have  sacri- 
Jiced  the  maritime  greatness  of  England  on  the  shrine  of  Russia,  the  day  will  come 

when  the  country  will  have  cause  to  wring  its  hands  in  consequence  of  your  acts, 
*'  and  then  we  shall  know  on  whose  head  to  visit  the  decline  and  fall  of  British. 
"  maritime  ascendency." 

On  the  same  subject  Lord  Hawkesbury  said  in  1802,     His  Majesty  will  never  con- 

sent  to  place  out  of  his  hands,  in  a  treaty  of  peace,  those  means  which  may  be 
"  necessary  of  the  security  of  his  dominions  in  time  of  war." 

Lord  Nelson  :  "  England  must  sustain  the  Right  of  Search  while  she  has  a  ship,  a 
"  sailor,  or  a  shilling." 
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right  to  say  much  about  the  Central  Asian  question,  but  I  wish  to  express  to  Captain 
Trench  how  much  we  all  appreciate  both  his  book  and  his  lecture.  I  know  that 
his  book  has  gone  throughout  India,  and  those  who  wish  to  know  anything  about 
Central  Asia  have  only  to  refer  to  it,  to  learn  a  great  deal  about  the  question.  But 
mine  must  be  the  usual  and  easy  task  of  finding  one  or  two  faults  ;  I  am  sure  Captain 
Trench  knows  that  I  do  it  with  the  greatest  friendhness.  First  of  all,  on  the  subject 
of  drawing  a  line  between  Russia  and  India ;  as  far  as  I  know  from  an  Indian  point  of 
view,  of  any  proposal  ever  made  to  Russia  on  this  matter,  it  was  simply  that  we 
wished  it  to  be  understood  in  a  friendly  way  that  the  territories  south  of  that  line 
we  considered  to  belong  to  our  ally  the  Ameer  of  Affghanistan,  and  that  there  we 
would  not  permit  Russia  to  go.  But  that  never  gave  Russia  any  ground  for  suppos- 
ing that  we  were  to  support  or  connive  at  her  aggressions  north  of  that  line.  Captain 
Trench  has  drawn  a  correct  sketch  of  Affghanistan  as  it  was  some  years  ago,  but  he 
must  remember  that  the  picture  of  anarchy  was  only  a  true  one  so  long  as  Affghan- 
istan received  the  cold  shoulder  from  us.  From  the  time  that  we  have  befriended 
her,  since  1869,  since  the  late  lamented  Viceroy  received  Shere  Ali  at  Umballah, 
Affghanistan  has  been  a  scene  of  peace,  and  not  of  war,  and  is  now  a  strong  and 
friendly  ally  to  ourselves.  Badakshan  was  conquered  by  Dost  Mohammed,  the 
father  of  Shere  Ali,  in  1859,  and  from  that  period  it  has  continuously  belonged  to 
Affghanistan.  Was  it  likely  that  we,  holding  Shere  Ali  as  our  ally,  would  permit 
B-ussia  to  say  Badakshan  belonged  to  any  one  else  ?  The  only  change  Badakshan 
has  made  in  her  allegiance  was  that  she  veered  from  brother  to  brother  of  the  Aff  ghan 
dynasty  during  the  trouble  of  1864-68,  but  she  never  went  to  Bokhara,  or  any  other 
power.  I  am  sure  Captain  Trench  will  not  object  to  my  correcting  these  little  errors 
in  his  valuable  lecture. 

In  settling  the  Central  Asian  question — which  probably  none  of  us  will  live  to  see 
settled — we  must  remember  two  things.  First,  what  value  we  are  to  give  to  the 
promises  of  Russia,  and  then  what  position  we  ourselves  ought  to  assume.  As 
regards  the  promises  of  Russia,  we  all  know  that  they  are  worth  very  little.  She 
took  the  Crimea  from  Turkey,  and  slaughtered  30,000  Tartar  families  at  the  moment 
she  was  carrying  on  a  commercial  treaty  with  Constantinople.  We  discovered  in 
1838  that  she  was  trying  to  give  Kandahar  to  Persia,  under  a  secret  Treaty,  and 
when  we  found  her  out,  she  issued  a  manifesto,  under  Count  Nesselr ode's  signature, 
saying  the  policy  of  the  two  nations  was  to  be  peace  and  tranquillity,  and  the  pre- 
servation of  the  independence  of  all  the  lands  lying  between  each  !  While  she  was 
writing  that  document,  she  was  organizing  an  expedition  against  Khiva,  which  fortu- 
nately was  unsuccessful.  Again,  in  1864  Prince  G-ortschakoff  told  us  that  Russia  had 
reached  the  limit  of  her  empire.  The  ink  was  hardly  dry,  when  she  conquered  the 
whole  of  Western  Turkestan,  ending  in  Samarcand.  I  have  only  to  mention  those 
three  instances  out  of  many  others  so  show  how  little  reliance  we  can  place  upon  any 
engagement,  treaty,  or  promise  of  Russia.  The  only  thing  left  for  us,  therefore,  is  to 
comprehend  what  dependence  we  can  have  on  ourselves.  First  of  all,  we  have  to  look 
to  Parliament  ;  but  we  hear  one  member  saying,  we  must  not  resist  Russia  by  a  policy 
of  annexation;  another  member  says,  "the  matter  of  Khiva  is  a  minor  point.'* 
Another  says,  the  settlement  of  the  Badakshan  limits  is  the  settlement  of  the  Central 
Asian  question  ;  and  so  on.  So  that  as  far  as  we  know,  we  can  place  very  little 
reliance  upon  Parliament.  Then  how  are  we  to  depend  upon  ourselves  ?  First  of  all, 
we  must  realise  the  fact  that  if  any  man  takes  a  strong  castle,  he  must  have  a  strong 
wall  round  him,  or  he  will  lose  his  castle.  Now  that  is,  roughly  speaking,  our  position 
in  India.  We  have  been  too  apt  to  vaunt  our  strength  in  India,  and  to  ignore  what 
is  outside  of  us.  Everybody  knows  what  the  Indian  G-overnment  is  trying  to  do, 
namely,  to  govern  India  justly,  to  make  the  native  Princes  strong,  and  the  people 
happy,  as  far  as  we  can,  and  thereby  to  add  to  the  material  progress  of  the  country, 
and  strengthen  our  position  internally.  But  there  is  a  still  wider  sphere  of  policy 
attached  to  that  position,  which  is  to  see  that  our  outworks  are  also  strong.  The 
poUcy  of  the  late  Lord  Mayo,  whose  loss  we  all  so  deeply  deplore,  and  whose  broad, 
statesmanlike  views  on  our  relations  in  Central  Asia  are  so  well  known,  was  to  initiate 
a  system  of  independent,  strong,  and  friendly  States  aU  round  India.  If  we  once 
realise  for  a  moment  what  that  policy  means  in  its  entirety,  Russia  may  take  Khiva, 
.  or  any  other  place  she  pleases  in  Central  Asia,  and  we  may  laugh  at  her,  and  defend 
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ourselves  without  any  more  disagreeable  feeKngs  of  Russophobia.  Russia  has  got 
to  the  Yalley  of  the  Attreck,  which  is  fertile,  and  blessed  with  good  roads,  leading 
down  to  Merv,  Meshed,  and  Herat.  She  is  also  trying  to  establish  herself  in  Yarkand, 
to  capture  Khiva,  and  to  coerce  Persia.  .We  cannot  actually  protest  against  Russia 
taking  Khiva,  for  if  we  do  so,  we  only  put  ourselves  into  a  false  position,  because  we 
have  no  means  of  enforcing  our  protest.  At  the  same  time  we  can  render  it 
innocuous  to  ourselves  by  adopting  a  strong,  careful,  and  decided  policy  of  our  own. 
If  we  carry  on  friendly  negotiations  with  Affghanistan,  Beloochistan,  Yarkand,  and 
all  the  other  States  surrounding  India,  and  assist  them  when  necessary  with  moral 
and  material  aid,  we  shall  then  establish  a  strong  line  of  outworks  round  us,  from 
which  we  may  laugh  at  any  foreign  foe. 

Sir  Henry  Grreen's  plan,  as  a  part  of  the  Central  Asian  policy,  is  to  occupy  that 
place  which  Captain  Trench  referred  to,  Quettah.  I  know  many  people  say  we  must 
not  have  an  annexation  i)olicy,  and  so  far  they  are  quite  right ;  but  we  must  remem- 
ber that  what  may  have  been  considered  four  years  ago  to  have  been  an  annexation 
policy,  is  now  simply  a  defensive  one.  We  all  know — I  speak  to  military  men — that  you 
-cannot  defend  any  position  without  showing  a  few  offensive  qualities.  In  the  present 
new  state  of  things  we  must  have  strong  outposts  to  defend  our  position  in  India, 
and  if  we  take  up  those  outposts  at  the  request,  or  with  the  free  consent  of  the 
States  in  whose  territories  they  are,  it  is  not  annexation.  By  occupying  Quettah,  we 
guard  against  Persian  encroachments,  and  Russian  attack  on  Affghanistan,  and  we 
<)an  thus  possess  a  strong  outpost  from  which  we  can  not  only  observe  events,  but 
which  gives  to  us  a  most  valuable  position.  In  considering  the  Central  Asian  question, 
or,  in  other  words,  our  foreign  policy  as  regards  India,  we  must  not  forget  that 
Turkey  is  also  encroaching  towards  India.  She  has  been  doing  so  ever  since  we,  in  a 
measure,  threw  her  over  in  regard  to  the  Black  Sea  Treaty.  She  has  taken  a  part  of 
Arabia,  and  is  trying  to  establish  a  fleet  in  the  Persian  Grulf.  If  we  wish  to  realise 
what  a  valuable  ally  Turkey  is  to  us,  we  have  only  to  consider  that  as  soon  as  we 
have  completed  our  railways  from  Kurrachee  to  Peshawur,  we  have  only  to  land  a 
regiment  of  Turks  in  India  as  our  friends  to  raise  every  Mohammedan  in  the  place 
in  the  defence  of  India.  The  Mohammedans  of  India  pray  for  the  Sultan  in  every 
Mosque,  and  look  to  him  as  their  chief  in  every  way ;  so  that  with  such  a  power  for 
good  or  for  evil,  we  must  be  very  careful  how  we  carry  on  our  relations  with  Con- 
stantinople. I  believe  that  if  we  look  to  these  few  little  points,  and  comprehend  the 
importance  of  deahng  with  our  Eastern  foreign  policy  with  a  hold,  decided,  and 
hroad  grasp,  we  shall  preserve  our  position  in  India  with  ease,  dignity,  and  power. 
I  could  say  a  great  deal  more  on  all  these  points,  including  the  Euphrates  Yalley 
railway,  but  was  quite  unprepared  to  speak  at  all,  and  hesitate  at  this  late  hour  to 
take  up  more  of  your  time. 

Mr.  Robert  Michell  :  I  should  like  to  say  a  few  words  on  the  subject  of  the 
excellent  and  elaborate  lecture  to  which  we  have  listened,  and  the  very  valuable  and 
spirited  remarks  of  Major  Burne.  If  we  had  some  time  ago  adopted  the  views  advo- 
cated by  Major  Burne,  I  think  we  should  very  probably  have  stopped  the  recurrence 
of  those  alarms  whenever  we  hear  of  a  step  made  in  advance  by  Russia.  There  are 
one  or  two  points  not  touched  upon.  First  as  to  the  expedition  to  Khiva.  VYe  all 
now-a-days  profess  to  be  very  humanitarian,  and  we  always  have  had  sympathy  for 
slaves,  and  have  done  something  to  show  it ;  witness  our  expedition  to  Abyssinia 
-and  the  recent  dispatch  of  a  special  Envoy  to  Zanzibar  on  the  question  of  the  slave 
trade.  We  are  very  likely  to  be  moved  by  sympathy  for  the  slaves  whom  the 
Russ-ians  are  now  going  to  release  in  Khiva.  They  say  they  have  fifty  poor  miserable 
•captives  "  languishing  under  all  sorts  of  inhuman  tortures,"  as  Mr.  Bernal  Osborne 
said  in  Parliament.  That  is  a  little  exaggeration.  Of  course  there  are  slaves  in 
Khiva,  but  we  must  not  be  quite  blinded  as  to  the  object  of  Russia's  plans  in  that 
direction  ;  it  is  not  solely  for  the  purpose  of  releasing  her  slaves  that  Russia  is  pro- 
jecting her  expedition.  Instead  of  50,  there  are,  I  believe,  only  37,  and  their  names 
might  almost  be  given.  They  are  descendants  of  former  slaves,  runaway  Cossacks, 
renegades  and  criminals,  who  escaped  to  Khiva,  and  who  would  not  return  if  the 
Russians  put  ever  so  much  pressure  upon  the  Khan  of  Khiva  to  release  them. 
Moreover,  these  slaves  are  pursuing  various  trades  and  callings,  and  are  all  of  them 
l)etter  off  than  most  of  the  poor  Khivans,  for  many  of  them  also  fill  the  highest  posi- 
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tions  in  the  State.  Attention  has  not  been  drawn  to  the  telegram  which  appeared 
in  the  Times  yesterday,  and  yet  it  was  very  important.  If  the  Russians  have  pro- 
mised to  give  up  Khiva,  if  not  immediately,  then  in  three  months,  they  wiU  hold 
some  point  as  a  material  guarantee  till  the  Khan  agrees  to  their  conditions,  which 
will  be  the  right  of  entrance  into  the  Oxus  at  all  times,  and  all  sorts  of  rights  and 
privileges  to  traders,  not  to  mention  a  very  heavy  contribution.  If  they  do  give  up 
Khiva,  and  so  fulfil  their  promise,  they  will  not  give  up  the  line  of  the  Attreck  which 
flanks  Khiva  and  all  the  Turkoman  country  from  the  south,  a  line  which  leads 
through  a  very  practicable  country,  through  a  country  called  the  Paradise  of  the 
Turkomans.  The  Russians  have  already  demolished  a  Turkoman  fort  on  this  line  of 
road  which  leads  to  Meshed  and  Merv.  Mr.  Yenuikof,  an  excellent  Russian  autho- 
rity, who  has  written  a  series  of  articles  on  the  Russian  military  frontiers  in  Asia, 
gravely  argues  with  reference  to  the  line  of  frontier  along  the  east  coast  of  the  Caspian^ 
that  it  is  worthless  ;  there  is  no  depth  of  water  along  the  north-east  coast,  except 
about  mid- way,  in  Balkan  Bay.  Asterabad  Bay  is  the  only  other  place  in  which 
vessels  can  find  anchorage,  and  there  at  present,  or  rather  at  Chikishlar,  by  the- 
Attreck,  which,  by  the  way,  is  not  navigable,  their  main  forces  are  now  concentrated^ 
It  is  obvious  what  the  Russians  are  going  to  do  ;  they  are  going  to  penetrate  to  the^ 
south,  isolate  the  Mohammedan  races  one  from  the  other,  and  then  again  revert  ta 
the  process  of  a  rectification  "  of  their  frontier ;  this  will  bring  them  to  the  Oxus 
from  the  south,  and  give  them  communication  with  their  Turkestan  province  from 
the  Caspian,  and  when  that  line  is  drawn  along  the  south,  with  Khiva  and  Bokhara 
left  in  the  centre,  the  entire  country  will  be  absorbed,  and  then  the  governments  of 
those  places  will  be  taken  in  hand  ;  in  the  meantime  they  can  very  properly  be  left 
in  the  hands  of  the  native  rulers. 

Greneral  Adte,  C.B.  :  There  is  one  point  of  which  the  gallant  Officer  who  gave 
the  lecture  does  not  seem  to  be  aware,  namely,  that  in  the  Daily  Neios  of  this  morn- 
ing, the  last  despatch  of  Prince  GrortschakofF  is  given,  in  which  he  entirely  assents  to 
the  views  of  England  as  regards  the  frontiers  of  Badakshan  and  Wakhan. 

Mr.  C.  D.  Collet  :  I  think  all  of  us  who  have  heard  this  lecture  must  have  been 
struck  with  the  way  in  which  Captain  Trench  brought  out  that  seeming  contradiction 
which  there  always  has  been  between  the  reality  of  Russia's  advance  towards  India, 
and  the  failure  of  every  attempt  she  has  made  as  against  India  itself.  In  fact,, 
whenever  this  "  Russophobia,"  as  it  is  called,  has  taken  place,  we  have  always  been 
induced  to  do  something  which  Russia  wanted  us  to  do,  and  we  have  in  every  case 
carried  out  her  view  by  a  pretended  or  attempted  opposition.  To  go  no  further- 
back  than  the  year  1836,  the  British  Grovernment  concerted  with  Russia  as  to  who 
should  fill  the  throne  of  Persia.  Lord  Palmerston's  instructions  were  to  Sir  J ohn 
McNeil  that  he  should  advocate  the  Russian  candidate,  and  so  far  from  Sir  John 
McNeil  being  allowed  to  prevent  the  Shah  of  Persia  from  claiming  Herat,  the  Shah 
was  constantly  saying,  "  If  you  threaten  us  with  war,  I  will  not  go,"  and  Sir  John 
was  obliged  to  say,  I  cannot  threaten  you  with  war."  Then  we  were  told  that  t'Jie 
Crimean  War  was  a  war  for  the  defence  of  India  ;  but  what  was  the  result  of  the 
Crimean  War  ?  There  were  two  points  which  afiected  India,  and  one  was  the  so- 
called  neutralisation  of  the  Black  Sea.  The  meaning  of  that  was  that  under  the 
treaty  neither  Turks  nor  Russians  were  to  send  ships  of  war  there  ;  but  a  treaty  is 
always  good  for  what  Russia  may  gain  by  it,  but  waste  paper  for  what  she  grants. 
The  Turks  observed  that  treaty,  but  Russia  did  not  observe  it;  she  armed  her 
merchant  ships  and  seized  every  vessel  that  went  to  Circassia,  and  the  consequence- 
is  that  Circassia  has  fallen  by  the  neutralisation  of  the  Black  Sea,  which  we  ^'on- 
sidered  was  a  triumph  over  Russia.  Then  came  the  removal  of  that  neutralisation 
two  years  ago.  We  gave  it  up  at  once  and  endeavoured  to  impose  terms  upon 
Turkey  which  she  refused,  hinting  very  broadly  that  she  considered  us  as  a  more 
dangerous  neighbour  than  Russia  herself.  But  what  has  struck  me  is  that  we  forget 
the  law  of  nations  altogether  respecting  India.  Edmund  Burke  said  that  as  soon 
as  a  man  doubled  the  Cape  of  Good  Hope,  he  left  his  conscience  behind  him.  By 
making  any  agreement  with  Russia  that  she  shall  not  go  beyond  a  certain  boundary 
we  undoubtedly  do  agree  with  her  that  she  may  go  elsewhere  wherever  we  do  not 
forbid  her  to  go,  and  by  making  this  agreement  also,  we  put  ourselves  in  the  position 
that  the  moment  she  oversteps  the  boundary  she  has  agreed  to  keep,  we  are  bound 
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to  go  to  war  with  her.  What  is  the  state  of  things  at  this  moment?  It  is 
said,  "  It  has  been  for  some  years  felt  by  the  Groyernments  of  Russia  and  the 
"  United  Kingdom  respectively" — England  and  Russia  on  the  same  line — "  that  it 
"  would  be  conducive  to  the  tranquillity  of  Central  Asia  if  the  two  Governments  could 
"  arrive  at  an  identity  of  view  regarding  the  line  which  describes  the  northern  frontier 
"  of  the  dominions  of  Affghanistan."  What  should  we  say  if  those  words  were 
uttered  with  reference  to  some  European  power,  if  it  had  been  said  "  It  has  been 
"  for  some  years  felt  by  the  Grovernments  of  Prussia  and  the  United  Kingdom 
"  respectively,  that  it  would  be  conducive  to  the  tranquillity  of  Europe  if  the  two 
"  Grovernments  could  arrive  at  an  identity  of  view  regarding  the  eastern  frontier  of 

France."  We  should  say  that  France  is  our  ally,  and  how  could  we,  without 
consulting  her,  propose  to  make  her  a  neutral  and  to  settle  her  frontier  for  her  ?  It 
is  altogether  forgotten  that  if  Affghanistan  is  our  ally,  she  is  the  person  who  is  to 
decide  in  these  matters,  and  that  we  only  come  as  her  ally.  If,  on  the  other  hand, 
we  are  considering  her  as  a  protected  State,  we  are  really  taking  possession  of  her 
and  making  an  agreement  with  Russia  against  Affghanistan,  under  pretence  of 
assisting  her.  But  we  are  told  we  cannot  say  to  Russia,  "  You  shall  not  come  to 
*'  Khiva,"  because  we  cannot  prevent  her  coming  to  Khiva.  It  seems  to  be  forgotten 
that  India  is  a  dependency  of  Grreat  Britain,  and  that  Great  Britian  is  a  maritime 
Power.  I  may  recall  what  Major  Poore  so  well  stated,  that  in  the  year  1801  Russia 
went  to  war  with  us,  and  we  beat  her  in  seven  months.  The  Russian  Cabinet  was 
compelled  to  assassinate  the  Emperor  in  order  that  they  might  make  peace.  Why 
were  they  compelled  to  make  peace  ?  Not  by  any  expedition  like  that  of  Napoleon, 
not  by  any  expedition  like  that  of  the  Crimea,  but  by  the  simple  operation  of 
our  cruisers  and  privateers  throughout  the  Baltic.  We  seized  all  Russian  pro- 
perty on  the  high  seas,  whether  in  the  hands  of  vessels  belonging  to  Russia  or 
belonging  to  neutrals.  What  was  the  end  of  the  Crimean  War  ?  One  of  the  things 
was  the  neutralisation  of  the  Black  Sea  which  destroyed  Circassia ;  the  other  was  a 
declaration  signed  without  any  authority  by  which  we  declared  that  we  would  not 
seize  an  enemy's  property  in  a  neutral  ship.  So  that  while  Prussia  invading  France 
is  allowed  to  take  anything  she  can  on  land,  while,  in  fact,  any  military  power  is 
allowed  to  seize  property  on  land,  we  declare  that  we  will  not  seize  the  property  of 
our  enemies  at  sea,  and  consequently  when  we  come  to  discuss  a  war  between  Eng- 
land and  Russia,  we  have  a  miserable  talk  of  getting  an  outpost  from  the  Khan  of 
Kelat.  What  is  meant  by  "  identity  of  view  between  the  Governments  of  England 
*'  and  Russia  ?  "  It  means  that  England  is  to  give  up  to  Russia  whatever  Russia 
is  ready  to  take  now,  and  then  at  some  future  time  Russia  will  take  the  rest. 
But  we  are  not  bound  by  the  Declaration  of  Paris,  which  says  we  shall  not  seize  an 
enemy's  goods  in  neutral  vessels.  In  the  first  place,  under  the  immutable  law  of 
nations  we  could  never  be  bound  to  do  anything  which  is  utter  destruction  to  our 
State.  In  the  second  place,  the  laws  of  England  cannot  be  changed  without  the  con- 
sent of  Parliament.  And  thirdly,  no  treaty  can  be  made  without,  in  the  first  place, 
the  authority  of  the  Crown,  and  secondly  the  ratification  of  the  Crown. 

The  Chairman  :  I  am  sure  that  you  will  allow  me,  ladies  and  gentlemen,  to 
return  our  best  thanks  to  Captain  Trench  for  his  very  interesting  lecture. 


Note  by  Sir  Heney  Geeen  :  The  lateness  of  the  hour  at  the  close  of  Captain  Trench's 
lecture  prevented  me  at  the  time  from  making  a  few  remarks  which  I  had  otherwise 
intended  to  have  done  upon  some  parts  of  his  lecture.  I  now  propose  to  do  that 
in  the  form  of  a  note,  should  the  rules  of  the  Institution  allow  of  it.  Captain 
Trench  has  shown  how  gradual,  but  nevertheless  how  certain,  has  been  the  progress 
of  Russia  towards  India  from  the  earliest  date  of  her  history  as  a  nation  up  to  the 
present  time,  when  England  has  been  forced  to  call  upon  her  to  define  a  limit  to  her 
■  future  progress.  This  has  been  so  clearly  and  ably  described  by  Captain  Trench, 
that  it  is  unnecessary  for  me  to  dwell  upon  that  part  of  his  lecture.  He  has  also 
shown  that  if  the  physical  difficulties  that  would  be  encountered  by  Russia  in  any 
further  advance  are  great,  that  they  are  nevertheless  not  insuperable,  and  that  they 
would  be  principally  met  with  beyond  our  northern  frontier  of  India,  between  the 
southern  bank  of  the  Oxus  and  the  Indus.    On  the  western  frontier  of  Affghanistan, 
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and  by  the  roads  leading  through  Persia  from  the  Valley  of  the  Attreck,  and  from 
Teheran  to  Herat,  Candahar,  and  Quettah,  all  who  have  written  upon  the  subject 
acknowledge  the  comparative  ease  with  which  a  hostile  army  could  approach  our 
Indian  possessions.  It  is  to  this  line  of  advance  that  my  attention  has  been  mostly 
drawn.  During  a  service  of  upwards  of  20  years  upon  the  Sind  frontier,  and  in  the 
adjacent  country  of  Beloochistan,  the  subject  w^as  constantly  present  to  my  mind  ; 
and  it  was  with  a  view  to  oppose  the  advance  of  an  enemy  in  that  direction  that  I 
have  brought  forward  at  the  present  moment  the  scheme  of  the  late  GreneralJacob.'^ 
Jacob  proposed  to  occupy  the  Valley  of  Quettah,  or,  as  it  is  sometimes  called.  Shawl, 
in  Beloochistan.  It  is  situated  at  the  head  of  the  Bolan  Pass,  thus  closing,  as 
acknowledged  by  all  acquainted  with  that  pass,  the  easiest  road  leading  into  India 
from  the  west.  He  further  proposed  the  construction  of  a  railway  from  Sukkur,  on 
the  Eiver  Indus,  to  Dadur,  at  the  debouchure  of  the  pass  into  India,  and  eventually 
to  carry  it  even  up  the  pass  to  Quettah  itself.  The  whole  distance  would  be  about 
200  miles,  or  130  from  Sukkur  to  Dadur,  and  70  up  the  pass.  Such  a  railroad  would 
connect  Quettah  with  the  railway  system  of  India,  and  place  it  within  a  couple  of 
days'  journey  of  Kurrachee,  the  seaports  of  the  frontier.  By  the  adoption  of  this 
measure  the  arguments  of  those  opposed  to  the  scheme,  on  the  plea  of  the  position 
being  strategically  a  false  one,  on  account  of  long  lines  of  communication,  want  of 
supports,  &c.,  &c.,  would  be  met.  There  are  others,  again,  who  fear  the  political 
difficulties  that  they  imagine  we  should  have  to  encounter  ;  they  talk  about  our  being 
committed  to  fresh  conquests  and  annexations,  and  that  we  might  raise  distrust  in 
the  minds  of  the  Belooch,  Affghans,  and  Persians.  I  think,  however,  that  I  can 
show  that  there  is  no  occasion  for  entertaining  these  views ;  in  proof  of  this  I  may 
mention  that  owing  to  the  continued  aggressive  policy  of  Persia  for  years  past 
towards  both  Beloochistan  and  Afghanistan,  the  British  Grovernment,  in  1871  and 
1872,  felt  called  upon  to  interfere,  and  to  despatch  a  commission  to  define  the 
boundary  between  Beloochistan  and  Persia,  as  well  as  between  Persia  and  Affghan- 
istan.  The  success  of  this  mission  appears  to  be  still  doubtful,  and  must  remain  so 
until  England  takes  up  such  a  position  as  will  compel  Persia  to  respect  these  newly- 
defined  boundaries.  A  glance  at  the  map  will  show  that  Quettah  would  be  such  a 
j^osition,  and  in  occupying  it  we  should  be  giving  both  moral  and  material  support  to 
our  allies  the  Belooch  and  Affghans  against  Persia. 

With  reference  to  an  expression  which  I  have  seen  used,  that  by  occupying 
Quettah  we  should  break  faith  with  the  Khan  of  Khelat,  in  whose  territory  Quettah  is 
situated,  I  may  state  that  the  late  Greneral  Jacob — who  beyond  doubt  forseaw  that 
the  day  must  come  when  an  advance  beyond  the  Bolan  would  become  absolutely 
necessary  for  the  safety  of  British  India — in  concluding  a  treaty  with  the  Khan  of 
Khelat  in  the  year  1854  on  the  part  of  the  British  Grovernment,  included  a  clause  as 
follows : — 

Clause  4. — "  Should  it  be  deemed  necessary  to  station  British  troops  in  any  part 
"  of  the  territory  of  Khelat,  they  shall  occupy  such  positions  as  may  be 
"  thought  advisable  by  the  British  Authorities." 

The  Grovernor- Greneral,  Lord  Dalhousie,  in  confirming  tliis  treaty,  desired  the 
following  expressions  to  be  conveyed  to  Greneral  Jacob  : — 

"  The  Governor- Greneral  in  Council  feels  that  he  cannot  praise  too  highly  the 
"  promptitude,  the  zeal  for  the  public  service,  and  judicious  tact  which  you  have  dis- 
"  played  in  your  execution  of  the  instructions  addressed  to  you  by  the  Grovernment 
"  of  India  in  your  successful  negotiation  of  the  treaty  with  the  Khan  of  Khelat." 

In  the  year  1865,  when  I  held  political  charge  and  military  command  of  the  Sind 
frontier,  I  considered  it  necessary,  for  strategical  reasons,  to  push  forward  per- 
manently certain  outposts  beyond  our  own  frontier  into  the  territory  of  the  Khan  of 
Khelat.  No  objections  whatever  were  offered  by  the  Khan  or  his  people  ;  on  the 
contrary,  his  Highness's  remark  was  that  whatever  coui-se  of  proceeding  was  for  the 
benefit  of  the  British  must  also  be  for  his.  Therefore,  with  his  consent,  and  in 
accordance  with  the  above  clause  of  the  treaty,  and  the  sanction  of  the  Indian 
Grovernment,  I  occupied  Sunree,  Sooe,  Goranarii,  and  Gundoe,  in  Beloochistan,  and 

*  See  pamphlet  entitled,  The  Defence  of  the  North- West  Frontier  of  India," 
before  referred  to. 
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fclieso  are  the  most  advanced  British  outposts  in  India  towards  tlie  west.  I  feel  now 
that  the  time  has  arrived  for  a  still  further  advance  ;  and  I  am  convinced  that  if 
properly  managed,  it  might  be  made  with  the  same  ease  and  with  as  little  disturbance 
as  in  the  case  of  that  already  effected. 

With  reference  to  the  Affghans  :  during  the  year  1867,  Noor  Mahomed  Shah,  a 
shrewd  able  Asiatic,  then  Prime  Minister  of  Shere  Ali,  the  Ameer  of  Cabool,  was 
residing  for  some  two  months  within  the  British  border  as  a  guest  of  the  Grovern- 
ment.  I  was  in  constant  personal  communication  and  on  the  most  friendly  terms  with 
iiim,  and  he  frequently  brought  forward  the  subject  of  the  occupation  of  Quettah, 
remarking  how  such  a  position  held  by  the  British  would  strengthen  the  Affghans 
against  the  aggressive  policy  of  the  Persians  in  Siestan ;  and  in  speaking  thus  I 
believe  that  he  spoke  the  feelings  both  of  his  master  and  his  people. 

There  is  one  more  objection  urged  against  the  immediate  occupation  of  Quettah, 
namely,  that  we  can  occupy  it  from  our  present  position  whenever  we  feel  inchned 
to  do  so.  Now  at  the  present  moment  the  Khan  of  Khelat,  his  chiefs,  and 
people  are  our  faithful  allies,  but  we  must  remember  that  great  efforts  have  been 
made,  ^particularly  during  the  war  with  Persia  in  1856,  and  the  Indian  rebelHon  the 
following  year,  and  will  continue  to  be  made  by  Persia,  instigated  most  probably  by 
lK;Ussia,  to  detach  them  from  their  alliance  with  us.  Therefore,  by  placing  ourselves 
at  Quettah  we  place  ourselves  between  them  and  the  nations  who  have  the  most  to 
.gain  by  seducing  them  irom  their  allegiance  to  the  British.  If  we  continue  to  shilly- 
shally below  the  pass,  we  may  find  to  our  cost  that  when  we  really  want  to  advance 
beyond  it  and  to  close  the  easiest  road  leading  into  India,  it  may  be  in  the  hands  of 
-our  enemies. 

It  is  again  argued  that  it  will  take  years  before  Russia  is  in  a  position  to  attack 
India.  I  acknowledge  this  ;  but  it  will  take  a  long  time  for  us  to  occupy  and  con- 
solidate ourselves  at  Quettah,  and  create  such  a  strong  position  as  wih  enable  us  to 
form  a  base  for  operations  against  an  advance  of  Eussia  on  Herat — an  advance  fore- 
shadowed in  an  able  work  entitled  "  A  Political  Survey,"  by  the  present  Under 
Secretary  of  State  for  India,  Mr.  Grrant  Duff,  who,  in  a  chapter  on  Central  Asia, 
•says  : — "  If  we  are  foolish  enough  ever  to  allow  Russia  to  possess  Herat,  we  deserve 
"  the  worst  that  can  happen  to  us."  To  launch  a  British  Army  into  AfFghanistan 
or  Persia  without  such  a  base  and  without  such  a  position  to  fall  back  upon  in  case  of 
necessity  would  be  madness.  The  day  may  come  when  there  will  be  a  rush  for  the 
possession  of  Herat,  and  it  is  to  be  hoped  that  when  that  day  arrives  we  may  not 
•still  be  found  "  idly  looking  on  from  the  Yalley  of  the  Indus  on  the  movements 
^'^  going  on  beyond  the  Bolan." 


LECTUEE. 


Thursday,  March  13th,  1873. 

General  SIR  WILLIAM  J.  CODRINGTOI^T,  G.C.B.,  Vice-President, 

in  the  Chair. 


THE  STRATEGY  OF  RUSSIA  IN  CENTRAL  ASIA,  FROM  A 
PERSIAN  POINT  OF  VIEW. 

By  Captain  R.  Murdoch  Smith,  R.E.,  Major  in  Persia  and  Director  of 
the  Persian  Telegraph  Department ;  Fellow  of  the  Royal  Geogra- 
phical Society ;  author  of  "  History  of  the  Recent  Discoveries  at 
Cyrene." 

In  opening  the  present  discussion  on  the  Strategy  of  Russia  in  Central 
Asia,  I  would  beg  to  preface  my  remarks  by  a  brief  explanation  of  my 
reason  for  venturing  to  submit  them. 

Our  interests  in  the  East  are  of  such  vital  importance,  that  I  con- 
sider it  only  the  duty  of  every  Englishman,  who  has  any  special  means  i 
of  studying  the  question  of  their  defence,  to  come  forward  with  his 
views,  however  incapable  he  may  be  of  giving  expression  to  them. 
Actuated  by  this  feeling,  I  have,  with  great  diflB.dence  and  some  reluc- 
tance, yielded  to  a  request  to  address  you  on  the  present  occasion  ;  and 
I  have  been  still  further  induced  to  do  so,  by  a  conviction  that  the 
present  solicitude  in  England  with  regard  to  our  position  has,  on  the 
whole,  been  directed  to  a  quarter  from  which  there  is  comparatively 
httle  to  be  feared. 

A  continuous  service  in  Persia  ever  since  1863  naturally  led  me  to 
take  a  special  interest  in  the  politics  of  Central  Asia,  and  the  signifi- 
cance to  England  of  the  proceedings  of  Russia  in  that  region.  As 
Director  of  the  Persian  portion  of  the  Government  Indo-European 
Telegraph,  I  was  in  constant  intercourse  with  officials  of  every  rank 
and  class,  both  in  the  capital  and  in  the  provinces.  And  as  this  inter- 
course was  generally  of  the  most  friendly  nature,  I  had  many  oppor- 
tunities of  discussing  local  politics  without  the  restriction  of  diplomatic 
reserve. 

In  the  ordinary  course  of  my  duties,  especially  during  journeys  in 
almost  every  part  of  the  country,  I  could  hardly  fail  to  become 
acquainted  with  the  general  sentiments  of  the  community.  The 
Telegraph,  being  a  joint  English  and  Persian  Department,  and  very 
largely  made  use  of,  not  only  by  the  Government,  but  by  the  general 
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public  of  Persia,  I  had,  of  course,  a  practical  school  in  which  to  learn 
the  characteristics  of  the  people. 

I  have  several  times  crossed,  by  different  routes,  the  continent  of 
European  E/Ussia,  and  once  passed  through  the  Caucasus.  During 
these  journeys,  and  on  other  occasions,  I  have  not  unfrequently  dis- 
cussed Central  Asian  affairs  with  Russian  acquaintances,  both  civil  and 
military.  These  uninteresting  personal  matters  I  mention  merely  by 
way  of  excuse  for  what  may  appear  my  presumption  in  addressing  you. 

Before  addressing  myself  to  the  subject  in  detail,  I  would  wish  to 
enter  a  protest  against  the  idea  that  there  is,  as  between  England  and 
Russia  hitherto,  any  international  "  Central  Asian  Question  "  at  all, 
inasmuch  as  I  presume  that  we  have  never  questioned  the  right  of 
Russia  to  advance  in  countries  over  which  we  had  no  control,  and 
with  which  we  had  no  relations.  The  only  question  which  has  actually 
arisen,  is  that  of  the  northern  frontier  of  AflTghanistan,  and  this  has 
apparently  been  settled  satisfactorily  to  both  Powers.  The  important 
general  questions,  however,  remain  much  as  they  did  before  this  settle- 
ment, viz. : — In  what  way,  and  to  what  extent,  does  the  gradual 
advance  of  Russia  in  Central  Asia  affect  our  position  in  the  East  ?  and 
secondly,  What  are  the  best  means  at  our  command  of  protecting  our 
possessions  against  any  dangers  that  such  an  advance  may  render  us 
liable  to  ? 

With  regard  to  the  former  of  these,  viz.,  how  the  Russian  encroach- 
ments may  affect  India,  I  think  we  may  take  it  for  granted  that  there  is 
no  prospect  of  their  ever  enabling  Russia  to  conquer  India.  Even  if  she 
were  at  Cabul  at  this  moment,  I  believe  most  competent  authorities  are 
of  opinion,  that  any  direct  attack  she  might  make  on  India  would  meet 
with  disastrous  defeat.  The  only  practical  effect,  one  certainly  of  no 
slight  importance,  would  be  the  power  which  her  propinquity  gave  her  of 
disturbing  the  tranquillity  of  the  vast  population  of  India,  and  threaten- 
ing our  military  occupation  of  the  country.  This  would,  of  course, 
necessitate  the  maintenance  of  considerable  forces  at  the  threatened 
points  of  the  frontier,  and  an  increase  of  the  general  garrison  of  India. 
This,  it  is  unnecessary  to  point  out,  would  bear  heavily,  perhaps  insup- 
portably,  on  the  finances  of  India,  and  cripple  any  military  operations  we 
should  be  simultaneously  called  upon  to  make  elsewhere.  It  is,  however, 
evident  that,  even  for  a  threat,  a  simple  advance  to  the  neighbourhood 
of  our  frontier  would  prove  abortive,  unless  it  were  tolerably  well 
protected  and  supported  in  flanks  and  in  rear.  A  feint,  to  be  effective, 
must  be  capable  of  development  into  a  real  attack.  Even  the  mass  of 
the  population  of  India  might  be  trusted  to  perceive  the  precarious 
position  of  a  Russian  force  at  the  end  of  a  long,  difScult,  single  line  of 
communication  with  its  base.  And,  similarly,  Russia  may  be  trusted 
not  to  assume  a  menacing  attitude  near  our  frontiers,  without  fair 
security  against  the  safety  of  her  advanced  corps  being  compromised. 
The  evil  effects  of  a  Russian  advance  towards  India  depend,  therefore, 
infinitely  more  on  its  nature  than  on  its  extent.  A  well-based  advance 
should  be  checked  by  every  means  in  our  power,  while  the  temerity  of 
one  of  an  opposite  nature  would  infallibly  lead  to  its  own  collapse. 
The  whole  question,  therefore,  like  every  other  great  military  opera- 
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tion,  resolves  itself  into  one  of  communications.  A  glance  at  the  map 
will  show  that,  to  advance  towards  India,  Russia  must  base  her  opera- 
tions either  on  the  Caspian  or  the  Sea  of  Aral.  Of  late  years  her  actual 
encroachments — at  all  events  those  to  which  public  attention  has  almost 
exclusively  been  drawn — have  been  based  on  the  latter.  Her  recent 
acquisitions  depend  entirely  on  the  line  of  the  rivers  and  valleys 
debouching  on  the  Sea  of  Aral,  essentially  on  the  two  main  ones,  the 
Syr  Deria,  or  Jaxartes,  and  the  Amou  Deria,  or  Oxus.  On  the  former^ 
the  power  of  the  Russians  is  continuously  established,  and  a  flanking 
movement  to  their  right,  from  Tashkend  and  Khojend,  by  the  subjuga- 
tion of  Samarcand  and  Bokhara,  has  brought  them  into  the  valley  of 
the  Oxus,  above  and  beyond  Khiva.  Hence  has  arisen  the  necessity  of 
their  present  expedition  against  that  State.  Khojend  is,  in  fact,  the 
geographical  limit  of  any  possible  approach  to  India  by  the  valley  of  the 
Jaxartes.  The  possession  or  control  of  the  whole  valley  of  the  Oxus 
becomes,  therefore,  of  prime  importance  to  any  safe  advance  to  the 
borders  of  Alfghanistan.  Even  for  the  security  of  their  hold  on  the 
districts  of  Samarcand  and  Bokhara,  the  subjugation  of  Khiva  is  essen- 
tial. It  is  doubtless  owing  to  the  existence  of  Khiva  as  an  independent 
and  inimical  State,  on  the  most  direct  line  from  the  Sea  of  Aral  to 
Bokhara,  that  the  latter  Khanate  has  not,  although  subjugated,  been 
hitherto  incorporated  with  Russian  Turkestan.  The  success  of  the  pre- 
sent expedition  will  give  Russia  the  same  command  over  the  valley  of 
the  Oxus  that  she  now  has  over  that  of  the  Jaxartes,  and  the  actual 
absorption  of  Khiva  and  Bokhara  will  become  a  mere  question  of  expe- 
diency. A  further  advance  up  the  valley  of  the  Oxus  to  Badakshan  and 
Wakhan  will  only  then  become  practicable.  With  Khiva  on  the  direct 
line  still  unsubdued,  and  Bokhara  still  unoccupied,  the  Russian  Govern- 
ment could  have  had  no  great  scruples  in  accepting,  as  they  have  done, 
our  proposals  regarding  the  remote  frontiers  of  Affghanistan.  The 
occasion,  therefore,  of  our  opening  diplomatic  correspondence  on  the 
subject  appears  to  have  been  well  chosen. 

From  the  above  remarks  I  think  it  will  be  seen  that  Russia  has  not 
yet  attained  a  position  from  which  she  can  safely  threaten  even  the 
outworks  of  our  Indian  citadel  from  the  base  of  the  Sea  of  AraL 
This  base,  with  its  long  lines  of  operation  along  the  Oxus  and 
Jaxartes,  it  should  be  remembered,  is  by  no  means  a  good  one,  as  it  is 
very  remote  from  the  centres  of  power,  and  being  effectually  closed  by 
the  severity  of  the  winter  in  those  regions,  can  only  be  available  for 
extended  military  operations  during  a  portion  of  the  year.  Were  this, 
therefore,  the  only  base  that  Russia  could  possibly  avail  herself  of  in 
approaching  India,  I  think  we  might  contemplate  her  encroachments 
with  equanimity,  if  not  with  positive  satisfaction.  The  slave-holding, 
kidnapping,  barbarous,  and  fanatical  States  of  Turkestan  are  utterly 
unworthy  of  sympathy,  and  Englishmen,  at  least,  may  well  view  with 
a  certain  satisfaction  the  punishment  of  the  murderers  of  Stoddart  and 
Conolly.  'Not  is  it  necessary  in  this  discussion  to  assume  that  Russian 
advances  in  Turkestan  owe  their  origin  to  any  preconceived  plan  of 
attack  against  ourselves.  Their  significance  to  us  is  totally  indepen- 
dent of  the  motives  with  which  they  may  have  been  undertaken. 
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It  is  cliiefly  owing  to  a  conviction  that,  by  way  of  the  Sea  of  Aral 
alone,  Russia  can  never  hope  to  make  even  a  diversion  against  India, 
that  I  have  been  induced  to  offer  these  remarks  on  the  subject,  in  the 
hope  of  recalling  public  attention  from  an  accessory  to  the  real  cause  of 
apprehension.  The  Press,  not  only  of  England,  but  I  may  say  of 
Europe,  has  of  late  been  filled  with  articles  on  the  past  and  projected 
successes  of  Russia  in  Turkestan  and  their  influence  on  our  Indian 
Empire,  the  views  expressed  being  optimist  or  pessimist  according  to 
the  bias  or  temperament  of  the  writers.  And  this  public  discussion,  I 
cannot  help  thinking,  has  been  greatly  fostered  by  the  Russians  them- 
selves. It  is  not  the  usual  practice  of  their  journals  to  discuss  pending 
negociations,  as  in  the  recent  question  of  the  frontier  of  Afighanistan. 
Their  object,  I  imagine,  may  have  been  to  draw  marked  attention  to 
proceedings  in  Turkestan,  which  couldj  not  be  concealed,  and  to  lead 
England  to  persist  in  asking  for  what  they  had  already  made  up  their 
minds  to  concede.  This  concession,  they  might  hope,  would  bring  the 
discussion  to  a  graceful  close,  and  lull  for  a  time  the  watchfulness  of 
England.  My  idea,  however,  may  be  erroneous,  and  it  is  perhaps 
somewhat  beside  the  point. 

The  real  importance  of  the  Russian  advances  from  the  Sea  of  Aral 
lies,  in  my  opinion,  in  their  relation  to  the  great  base  of  the  Caspian 
from  which  public  attention  has  been  too  much  withdrawn.  It  may 
therefore  be  appropriate  to  examine  for  a  little  the  resources  Russia 
already  possesses  on  that  sea,  and  the  projected  measures  by  which  she 
will  multiply  them. 

Her  great  line  of  communication  with  the  Caspian  is  the  Volga,  a 
noble  river,  navigable^  for  steamers  from  its  mouth  to  Tver,  between 
St.  Petersburg  and  Moscow,  a  distance  of  somewhere  about  1,000  miles. 
One  of  its  tributaries,  the  Kama,  is  also  navigable  to  Perm  on  the 
highway  to  Siberia.  The  Oka,  which  joins  the  Volga  at  Mjni  Novgo- 
rod, is  also  navigable  for  a  great  distance.  Three  great  railways^ 
connected  with  the  general  railway  system  of  the  Empire,  already  lead 
to  the  Volga  at  Mjni  Novgorod,  Saratov,  and  Tsaritzin,  from  which 
last  another  short  line  leads  to  a  point  on  the  Don,  which  is  thence 
navigable  to  the  Sea  of  Azov.  There  are  three  flourishing  companies 
on  the  Volga,  the  KavTcaz  e  Mercurij,  the  Samolet,  and  the  Volga, 
each  with  a  numerous  fleet  of  excellent  fast  steamers,  besides  an  im- 
mense number  of  barges  and  steam  tugs.  The  river  is  peculiarly  free 
from  obstructions  to  the  navigation.  I  have  twice  gone  by  steamer 
from  Astrakhan  to  Nijni  Novgorod,  and  once  from  Astrakhan  to 
Tsaritzin,  during  all  of  which  voyages  I  observed  that  we  hardly  ever 
even  slackened  speed  throughout  the  night,  and  this  in  the  Autumn, 
when  the  nights  were  long  and  the  water  at  its  lowest.  Passenger 
steamers  ascend  from  Astrakhan  to  Nijni  Novgorod,  a  distance  of 
800  miles,  in  eight  days,  and  descend  in  six,  including  stoppages  at  all 
the  principal  towns  on  the  banks.  Saratov  is  about  half-way,  and 
Tsaritzin  is  within  30  hours'  steaming  of  Astrakhan.  Here  I  may 
casually  mention,  as  an  illustration  of  the  vast  changes  which  railways 
have  made  in  Russia  since  the  Crimean  War,  that  I  once  left  Astrakhan 
on  a  Monday  forenoon  and  arrived  in  Berlin  the  following  Monday 
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morning.  A.t  Astrakhan  there  is  a  well  appointed  ISTaval  Arsenal, 
leased  by  Government  to  one  of  the  steamer  companies. 

The  disadvantages  of  the  Volga  are,  the  bar  at  its  month,  and  the 
closing  of  all  navigation  by  ice  for  about  six  months  of  the  year.  The 
bar  is  usually  passed  in  flat-bottomed  barges  hauled  by  tugs,  the 
Caspian  steamers  anchoring  outside  at  what  is  called  the  "Nine  Foot." 
These  vessels,  however,  are  all  of  slight  draught,  and  can  be  so 
lightened  as  to  pass  the  bar  without  difficulty,  especially  during 
southerly  winds  when  the  water  is  deeper. 

The  great  defect  of  closed  navigation  in  winter  is  now  in  course  of 
remedy  by  means  of  railways  to  ports  on  the  Caspian  that  are  always 
open  throughout  the  year.  Last  year,  a  line  was  opened  from  Poti,  on 
the  Black  Sea,  to  Tiflis,  the  capital  of  the  Caucasus,  whence  it  was 
intended  to  continue  it  to  Baku,  an  excellent  port  on  the  Caspian. 
Mainly  through  the  exertions  of  the  late  General  Kouloubakine, 
Governor  of  Baku,  that  port  has,  within  the  last  few  years,  been  greatly 
improved.  Quays  have  been  built,  with  jetties  alongside  of  which  the 
steamers  can  be  laid.  Fresh  water  has  also  been  brought  down  in 
pipes  to  the  water's  edge.  An  inexhaustible  supply  of  gas,  the  source 
of  the  famous  natural  fires  of  Baku,  exhales  from  the  naphtha  springs 
in  the  neighbourhood,  and  the  naphtha  itself  is  used  in  place  of  other 
fuel  in  the  Arsenal  of  Astrakhan.  Baku,  a  corruption  of  the  original 
Persian  name,  Badkubeh,  has  a  naval  arsenal  a  short  distance  from 
the  town,  and  is  the  residence  of  a  military  governor  and  of  the 
Admiral  Commanding  the  Caspian  Fleet. 

I  understand  that  the  railway  from  Tiflis  to  Baku  is  now  in  abey- 
ance, and  another  line  adopted  from  Rostov,  at  the  mouth  of  the  Don, 
the  terminus  of  the  present  railway  system,  to  Petrovsk,  a  good 
ai-tificial  harbour  on  the  North  side  of  the  great  range  of  the  Caucasus. 
This  decision  has  probably  been  come  to  on  account  of  the  somewhat 
exposed  position  of  the  Poti-Baku  line  in  case  of  a  war  with  Turkey. 
Its  ultimate  construction,  although  now  postponed,  is,  however,  only  a 
matter  of  time,  as  the  most  formidable  physical  difficulties  have  already 
been  overcome  on  the  section  from  Poti  to  Tiflis.  Even  should  the 
Baku  line  be  finally  abandoned,  Tiflis  will  have  excellent  communica- 
tion with  the  railway  to  Petrovsk  by  the  magnificent  road  over  the 
range  of  the  Caucasus  through  the  pass  of  Vladi  Kavkaz.  In  a  few 
years,  therefore,  we  may  expect  to  see  Petrovsk  and  Baku,  which  are 
both  open  throughout  the  winter,  in  direct  railway  communication 
with  the  Black  Sea  and  Russia  generally. 

And  here  I  may  note  the  significance,  as  regards  Central  Asia,  of 
the  recent  modification  of  the  Treaty  of  Paris,  which  restricted  the 
freedom  of  Russia  in  the  Black  Sea.  The  northern  and  eastern  shores, 
besides  being  interrupted  by  the  Straits  of  Yenikaleh  and  the  Sea  of 
Azov,  are  physically  ill  adapted  for  good  communications  by  land 
between  Odessa,  the  Crimea,  and  the  Caucasus.  A  naval  force  on  the 
Black  Sea  becomes,  therefore,  a  not  unimportant  part  of  the  chain  of 
communication  between  the  South  of  Russia  and  the  Caspian. 

Russia  has,  therefore,  or  rather  will  soon  have,  the  means  of  sure 
and  rapid  concentration  of  a  force  on  the  western  shores  of  the  Caspian, 
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at  favourable  ports  which  are  always  open.  This  force  she  has  also 
the  means  of  transporting  by  existing  steamers,  without  the  slightest 
opposition,  to  any  point  of  the  eastern  shore,  Persia  being  precluded 
by  the  Treaty  of  Turkomantschai  from  the  right,  even  if  she  had  the 
power,  of  floating  a  single  gun  on  that  sea. 

The  country  on  the  East  of  the  Caspian,  betw^een  the  sea  and  the 
valley  of  the  Oxus,  is  for  the  most  part  perfectly  desert,  although 
inhabited  here  and  there  by  independent  tribes  of  nomadic  Turkomans, 
whose  chief  occupations  have  long  been  robbery  and  piracy.  The 
north-eastern  frontier  of  Persia,  betw^een  Asterabad  and  Meshed,  is  per- 
petually subject  to  their  raids,  Asterabad  itself  narrowly  escaping 
capture  in  1867.  The  prisoners  made  in  their  forays  are  either  held  to 
ransom  or  sold  as  slaves  to  the  Oosbegs  of  Khiva  and  Bokhara.  These 
markets  will  soon  be  closed  to  them  by  the  Russians,  and  they  will 
perforce  be  led  to  follow  more  peaceful  lives.  Ostensibly,  and  no 
doubt  really  to  some  extent,  for  the  suppression  of  Turkoman  piracy, 
the  Russians  keep  up  a  considerable  naval  station  at  Ashuradeh,'  a 
small  island  in  the  bay  of  Asterabad,  at  the  south-east  corner  of  the 
Caspian. 

This  island,  where  I  spent  a  few  days  in  1868,  and  which  I  again 
visited  in  1871,  is  entirely  of  loose  sand  barely  rising  above  the  water. 
It  almost  touches  the  peninsula  of  Potemkin  on  the  west,  and  a  long 
spit  runs'  out  from  it  to  the  eastward,  forming  a  perfect  natural  break- 
water, behind  which  there  is  excellent  anchorage  for  any  number  of 
vessels.    On  the  mainland  of  Persia,  opposite  Ashuradeh,  the  Kavkalz  e 
Mercurij  Steam  Navigation  Company  have  an  agency,  a  landing  wharf, 
cargo  hulks,  &c.    There  are  usually  three  or  four  men-of-war  stationed 
at  Ashuradeh,  besides  a  few  others  cruising  in  the  neighbourhood,  the 
whole  under  the  command  of  a  Commodore,  who,  with  many  of  the 
ofi&cers  and  men  and  their  families,  lives  on  the  island.    Supplies  of 
provisions  and  fuel  are  chiefly  derived  from  the  neighbouring  Turko- 
mans, towards  whom  the  Commodore,  in  addition  to  his  strictly  naval 
duties,  acts  in  the  capacity  of  a  Political  Agent.    Every  Turkoman 
boat  is  at  once  seized  if  found  unprovided  with  a  passport  from  the 
Commodore.    By  this  system,  the  whole  of  the  independent  coast  on 
the  east  of  the  Caspian  is  practically  under  his  control.    In  close  rela- 
tion with  him,  and  under  the  orders  of  the  Russian  Minister  at  Teheran, 
there  is  a  Consulate  at  Asterabad,  the  capital  of  the  Persian  border 
province  of  the  same  name.    There  is  an  English  Consul  at  Reslit,  but 
none  at  Asterabad.    The  Russian  Diplomatic  and  Consular  Corps  in 
the  East  form,  it  may  here  be  noted,  one  Service,  under  a  special 
Eastern  Department  of  the  Foreign  Ofiice  at  St.  Petersburgh. 

I  had  no  opportunity  of  seeing  any  Russian  posts  on  the  Turkoman 
mainland  in  this  neighbourhood,  but  enough  has  been  said  to  show 
that  the  Russians  possess  ample  means  of  establishing  and  maintaining 
a  pied  a  terre  wherever  they  please.  This  they  appear  to  have  done 
near  the  mouth  of  the  Attrek  valley,  and  also  between  it  and  the 
Gurgan.  With  this  and  the  fall  of  Khiva,  the  Turkomans  will  become 
isolated  by  the  Russians,  who  will  then  have  little  difficulty  in  reducing 
them  to  a  state  of  vassalage.  Their  excellent  breed  of  horses,  remark- 
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able  not  only  for  their  size  and  strength  but  for  their  endurance,  will 
then  be  available  to  the  Russians  for  military  purposes. 

From  this  point,  Tschikishlar  and  the  neighbourhood,  the  Russians 
may  push  up  the  valley  of  the  Attrek  (which,  by  the  way,  is  not 
navigable)  clear  of  Persian  territory,  although  close  to  it,  to  Merv,  a 
point  of  great  importance,  whence  they  might  establish  a  line  of  com- 
munication with  their  possessions  on  the  Oxus.  Although  now 
desolate,  Merv  is  still  capable  of  its  former  opulence,  and  I  have  little 
doubt  of  its  being  the  ultimate  aim  of  the  present  concentration 
opposite  Ashuradeh.  The  very  desolation  of  Merv  will  facilitate  the 
establishment  of  a  Cossack  colony  around  it,  which  will  then  become  the 
key  of  the  whole  Russian  system  in  Central  Asia.  I  see  no  way  in 
which  this  can  be  prevented;  and  we  must  contemplate  the  fact  that,  in 
a  shorfc  time,  Russia  will  be  firmly  established  in  this  central  and  com- 
manding position,  with  communications  resting  both  on  the  Caspian 
and  the  Sea  of  Aral.  This  is  the  clear  prospect,  in  my  opinion,  before 
us.  We  should,  therefore,  look  it  steadily  in  the  face,  and  not  allow 
the  dust  of  Badakhshan  and  Khiva  to  be  thrown  in  our  eyes.  Issuing 
from  Merv,  and  still  rounding  the  frontier  of  Persia,  a  Russian  force . 
might  push  up  the  valley  of  the  Moorghab  into  Affghanistan,  seize 
Herat,  and  advance  by  the  great  highway  of  Candahar  to  the  borders 
of  India. 

Such  an  operation,  however,  it  is  manifest  by  a  glance  at  the  map, 
can  only  be  practicable  with  the  connivance  of  Persia.  The  more 
direct  line  through  Meshed  would,  of  course,  involve  her  actual 
alliance.  And  herein  lies,  in  my  humble  opinion,  the  kernel  of  the 
whole  question.  With  Persian  assistance,  Russia  can  attack  Affghan- 
istan in  force  by  way  of  Herat  on  the  West,  while  she  makes  a  simul- 
taneous demonstration  from  the  Oxus  on  the  North.  Witlioiit  Persian 
connivance,  such  an  enterprise  would  be  hazardous,  if  not  desperate. 

For  any  undertaking  of  this  kind,  Russia's  recent  and  projected 
operations  in  Turkestan  are  of  strategical  importance,  as  they  clear  her 
leftjianh  in  the  advance  from  the  Caspian  to  Affghanistan,  and  provide 
her  with  a  subsidiary  base  of  operations  on  the  Sea  of  Aral.  The 
latter  alone,  as  we  have  already  seen,  is  in  itself  of  slight  importance, 
but,  taken  in  connection  with  the  former,  is  of  great  significance.  An 
advance  from  the  Caspian,  which  is  the  only  line,  in  my  opinion,  by 
which  Russia  can  ever  seriously  threaten  India,  would  be  impossible 
with  an  independent  Turkestan  on  one  flank  and  Persia  on  the  other. 
She  is  now  engaged  in  absorbing  Turkestan,  and  thereby  securing  her 
left  flank — an  operation  in  which  we  have  no  power  to  interfere,  and 
regarding  which  it  is  futile  to  complain.  As  I  said  before,  it  is  un- 
necessary to  assume  that  the  operation  is  undertaken  against  ourselves, 
but  the  result  is  the  same. 

It  therefore  becomes  us  to  say  as  little  as  possible  regarding  that  flank 
of  the  possible  attack  on  which  we  have  no  means  of  interfering,  and 
rather  to  turn  our  attention  to,  and  keep  it  steadily  fixed  upon,  the  other 
flank,  where,  it  must  be  hoped,  all  our  power  to  influence  events  has 
not  passed  away.  With  Persia  on  our  side  in  flank,  and  Afighanistan 
and  our  own  force  in  front,  the  attack  would  probably  never  be 
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attempted,  or,  if  attempted,  would  only  lead  to  disaster.  On  Persia 
therefore,  ive  must  fix,  our  constant  attention;  and  no  pains  should  bo 
spared  on  our  part  to  prevent  her  throwing  her  weight  into  the  scale 
against  us. 

Fortanately  for  us,  Persian  interests  and  our  own  are  identical,  as  it 
is  clearly  to  our  interest  that  Persia  should  be  strong  and  independent. 
The  more  powerful  she  becomes,  the  more  she  will  lean  to  our  policy  in 
the  East,  and  the  weaker  she  is,  the  more  will  she  be  apt  to  play  the 
catspaw  to  her  big  neighbour.  The  co7hquest  of  Persia  will  be  too 
arduous  an  undertaking  for  Russia  to  attempt  for  many  a  long  year  to 
come,  although  by  menaces  and  partial  occupations  she  may  induce  Persia, 
on  critical  occasions,  to  take  her  side.  The  thirty  years'  struggle  with 
an  insignificant  race  like  the  Circassians  Gaxed  all  the  energies  of  the 
Russian  Army.  Huge  as  the  military  force  of  Russia  is,  and  unequalled 
in  its  power  of  resistance,  it  has  no  proportionate  capability  of  attack. 
Its  organization  is  by  no  means  perfect,  the  great  bulk  of  the  junior 
officers  are  poorly  educated,  and  the  Russian  peasant  of  the  ranks  is 
individually  inferior  to  the  Persian  rayat.  With  an  improved  organi- 
zation of  her  Army,  and  a  growing  confidence  in  her  own  powers  of 
resistance,  Persia  would  feel  more  inclined  than  she  would  otherwise 
be  to  withstand  the  menaces  of  Russia,  and  adopt  an  independent  and 
therefore  English  policy.  Besides  all  this,  Russia  must  be  well  aware 
that  a  war  with  Persia  would  at  once  set  her  own  new  Mussulman 
possessions  in  Turkestan  in  a  flame,  and  Persians  have  acuteness 
enough  to  perceive  this. 

A  golden  opportunity  of  improving  the  Persian  Army  and  adding  to 
our  own  influence  in  the  country  was  lost,  three  years  ago,  when  the 
Shah's  Government,  of  their  own  accord,  asked  for  the  services  of 
English  officers  to  aid  in  drilling  and  organizing  their  troops.  For 
some  reason,  but  why  I  do  not  know,  this  request,  although  I  believe 
entertained,  was  allowed  to  drop.  However  it  happened,  the  result  is 
unfortunate,  as  we  lost  a  chance  of  really  serving  Persia,  and  thereby 
advancing  our  own  interests,  without  giving  cause  of  umbrage  even  to 
Russia.  Should  such  another  opportunity  present  itself,  it  should  not 
again  be  let  slip.  The  presence  of  a  few  able  officers  in  the  Persian 
Army  would  do  wonders  now,  as  they  did  before,  in  the  earlier  part  of 
this  century.  The  Persian  soldiers  are  perhaps  superior  in  physique 
to  any  in  the  world,  and  the  whole  nation  is  peculiarly  active,  both  in 
mind  and  body.  They  are  born  horsemen,  and  the  country  abounds  in 
excellent  horses.  Even  the  highest  personages,  so  unlike  in  this  respect 
to  most  other  Orientals,  think  nothing  of  riding  post  at  the  rate  of  80 
or  100  miles  a  day.  I  remember,  for  instance,  the  present  Prime 
Minister,  when  Ambassador  at  Constantinople,  proceeding  in  this  fashion 
to  his  post  from  Teheran  by  Baghdad  and  Diarbekr^  a  ride  of  1,500  miles. 
With  irregular  Cavalry  ready  to  hand,  and  admirable  material  in  the 
way  of  men  for  the  other  arms  of  the  service,  a  proper  organization 
and  good  modern  armament  are  alone  wanted  fco  render  a  Persian 
Army  able  to  cope,  on  its  own  ground,  with  any  expeditionary  force 
from  Russia. 

As  regards  the  feeling  throughout  the  country,  I  should  say  from 
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experience  that  it  is,  on  the  whole,  friendly  to  England  and  hostile  to 
Russia,  the  inflaence  of  the  latter  being  confined  to  the  capital  and  the 
shores  of  the  Caspian.  The  establishment  of  the  Telegraph,  worked 
by  an  English  staff,  has,  I  am  convinced,  greatly  tended  to  a  rapproche- 
ment between  Persia  and  England,  and  the  presence  of  a  number  of 
properly  qualified  English  officers  with  the  Persian  Army  would 
undoubtedly  tend  still  more  in  the  same  direction.  Our  first  appear- 
ance in  the  country  in  1863  was  viewed  with  suspicion,-  which  gradu- 
ally gave  place  to  indifference,  and  finally  to  general  approval.  Any 
joint  operation  of  Russia  and  Persia,  especially  if  it  involved  the 
presence  of  a  Russian  force  in  any  part  of  the  country,  would  be 
intensely  distasteful  to  every  class  of  the  community. 

Owing  to  the  prevalence  of  such  feelings,  I  should,  as  a  special 
measure  affecting  the  question  under  discussion,  recommend  the 
strengthening  of  the  fortifications  of  Meshed^  which,  it  will  be  seen  by  the 
map,  occupies  a  commanding  position  on  the  road  to  India.  It  is  at 
once  the  capital  of  Khorassan  and  the  holiest  city  of  Persia,  and  thou- 
sands of  pilgrims  annually  flock  to  the  shrine,  within  its  walls,  of  the 
Imam  Reza.  A  visit  to  this  shrine  confers  on  the  pilgrim  for  ever  after- 
wards the  highly  prized  appellation  of  Meshedi,  as  the  Haj  to  Mecca  does 
that  of  Hajji.  The  religious  feelings  of  the  inhabitants  of  Meshed,  and 
in  fact  of  the  whole  country,  would  be  roused  against  any  occupation 
of  the  holy  city  by  the  infidel,  so  that  we  might  trust  fanaticism  to  hold 
it  to  the  last  extremity;  and  its  distance  from  the  Russian  resources  on 
the  Caspian  would  render  a  siege  a  most  arduous  undertaking.  Astera- 
bad  is  too  approachable  from  the  sea  to  make  its  fortification  advisable. 
The  Ameer  of  Cabul  might  also  perhaps  be  recommended  to  strengthen 
as  much  as  possible  the  fortifications  of  Herat,  although  on  this  point 
I  speak  with  less  confidence.  Were  Meshed  and  Herat  (held  as  they 
would  be  by  different  States)  both  fortified  and  garrisoned  so  as  to 
resist  any  attack  other  than  by  regular  siege,  a  great  stumbling-block 
would  be  placed  in  the  way  of  a  Russian  advance  from  the  Caspian 
towards  India. 

Another  measure  affecting  Persia,  and  the  question  under  discussion, 
would  be  the  permanent  increase  of  our  naval  force  in  the  Persian 
Gulf,  which  has  unduly  dwindled  down  since  the  abolition  of  the 
Indian  Navy. 

Before  leaving  the  subject  of  Persia,  I  would  draw  attention  to  the 
approaching  visit  of  the  Shah  to  Europe.  His  Majesty  will  be  accom- 
panied by  many  of  the  principal  personages  of  the  Kingdom.  Russia 
will  be  the  first  country  visited,  and  the  Russians  will  probably  not 
fail  to  produce  an  impression  on  him  by  an  imposing  military  display. 
During  his  stay  in  England,  our  own  light  should  not  be  put  under  a 
bushel,  and  it  is  to  be  hoped  that  every  endeavour  will  be  made  to  give 
him  and  his  attendants  the  means  of  appreciating  our  own  resources. 
However  brilliant  the  military  display  with  which  he  will  probably  be 
greeted  in  Russia,  he  will  hardly  fail  to  notice  the  generally  poor 
appearance  of  the  country,  and  its  marked  contrast  in  this  respect  with 
England. 

A  concession  has  been  lately  granted  by  the  Persian  Government, 
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for  a  railway  from  Resht  on  the  Caspian,  to  Tolieran,  and  thence  to 
some  point  not  yet  determined  on  the  Persian  Gulf.  If  this  railway 
is  ever  finished,  it  will  be  of  great  benefit  to  the  country,  as  a  means 
of  saving  it  from  the  horrors  of  another  famine.  I  hardly  see,  how- 
ever, how  it  can  greatly  affect  the  strategical  question  under  dis- 
cussion. If  one  terminus  is  of  easy  approach  from  Russia,  the  other 
will  be  nearly  equally  so  from  India. 

I  shall  not  enter  upon  the  large  question  of  the  Euphrates  Valley 
Railway.  The  establishment  of  such  a  line  of  communication  with 
India  would  provide  a  most  valuable  alternative  to  that  by  the  Suez 
Canal,  which  might  be  effectually  closed  in  an  hour  or  two  luhen  ive 
needed  it  most.  It  would,  also,  no  doubt,  indirectly  add  to  our  influence 
in  Persia,  but  otherwise  the  question  is  hardly  pertinent  to  the  present 
discussion. 

If  I  say  little  regarding  Affghanistan,  it  is  only  from  my  want  of 
any  special  knowledge  of  its  affairs.  Its  position  is  essentially  different 
from  that  of  Persia,  inasmuch  as  it  must  always  lie,  not  in  flank,  but 
in  the  direct  front  of  any  Russian  advance,  and  is  moreover  at  our 
own  doors.  The  policy  of  the  Government  of  India,  as  manifested  on 
the  occasion  of  the  late  lamented  Viceroy's  great  Durbar  at  Umballa, 
appears  to  have  been  thoroughly  successful.  Difficulties  will  no  doubt 
arise  through  intestine  feuds  on  the  death  of  the  present  and  future 
Ameers  of  Cabul,  which  must  be  dealt  with  as  they  come.  But  the 
general  policy  may  still  be  adhered  to  of  assisting  the  Ameer  (^de  facto 
or  de  jure  as  the  case  may  be)  to  establish  his  authority,  and  promising 
aid  in  case  of  invasion,  without  entrammeliing  ourselves  by  any  more 
definite  treaties.  Such  a  policy  has  already  made  an  ally  of  the 
present  Ameer,  and  may  be  expected  to  have  the  same  effect  with 
future  ones.  Above  all,  I  would  deprecate  any  rectification  of  our 
own  borders,  even  for  the  gain  of  a  better  military  position,  which 
would  cause  the  slightest  suspicion  of  our  good  faith.  Even  should 
Persia  be  overawed,  against  her  better  judgment,  into  turning  against 
us,  it  is  almost  incredible  that  Affghanistan  should  ever  be  led  to 
follow  her  example,  our  interests  being  so  clearly  identical.  More- 
over, should  Persia,  at  any  time,  show  signs  of  wavering,  direct 
pressure  may  be  brought  to  bear  against  her  through  Affghanistan. 
And  she  may  be  led  to  see,  independently  of  her  true  interests  point- 
ing in  the  same  direction,  that  Afighanistan,  backed  by  India,  is  quite 
as  formidable  a  neighbour  as  Russia.  It  is  important,  therefore,  that 
our  dealings  with  both  those  Asiatic  States  should  hang  together,  so  to 
speak,  and  be  interdependent  on  each  other. 

As  affecting  both  those  countries,  I  may  add  a  word  regarding  their 
boundaries.  The  recent  definition,  by  the  mission  of  Sir  Frederick 
Goldsmid,  of  certain  long  disputed  portions  of  the  eastern  frontier  of 
Persia,  must  be  productive  of  many  advantages  to  Persia,  Affghanistan, 
and  Beloochistan,  and  collaterally  to  ourselves.  With  an  undefined 
and  disputed  boundary  there  was  a  perpetual  source  of  danger  to  the 
peace  of  those  countries,  and  more  remotely  of  India.  If  any  portion 
of  the  frontier  is  still  indefinite,  measures  should  be  taken,  in  concert 
with  Persia  and  Affghanistan,  for  its  speedy  settlement.    The  work  of 
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the  joint  Commission  for  the  settlement  of  the  Western  frontier  of 
Persia,  althoni^h  interrupted  by  the  Crimean  War,  and  still  I  imagine 
nnfinislied,  has  doubtlessly  on  several  occasions  saved  Turkey  and 
Persia  from  hostilities.  With  a  similarly  definite  boundary  on  the 
East,  one  perpetual  incentive  to  encroachment  on  either  side  will  cease, 
and  we  shall  hear  no  more  of  Persian  aggressiveness  at  the  instigation 
of  Pussia.  At  peace  with  each  other,  both  Persia  and  Affghanistan 
may  securely  turn  their  attention  to  internal  improvement  and  con- 
solidation. Instead  of  wasting  their  energies  against  each  other,  and 
continually  producing  uneasiness  in  India,  they  may  be  induced  to 
make  common  cause  against  any  assault  on  their  independence  from 
the  N'orth. 

In  conclusion,  I  need  hardly  say  that  too  much  reliance  must  not  be 
placed  either  on  Persia  or  Affghanistan,  although  no  opportunity 
should  be  lost  of  influencing  their  policy  in  our  favour.  So  long  as 
they  are  independent  they  will  prove  most  valuable  outworks  to  our 
Indian  fortress,  and  must  fall  into  the  power  of  the  enemy  before  the 
place  itself  can  be  assailed.  And  the  stronger  we  can  make  them,  the 
more  are  they  likely  to  retain  their  independence,  and  stem  the  tide  of 
Russian  aggression.  T3ut  our  final  and  only  trustiuorthy  stay  must  he 
our  own  military  poiver  in  India.  How,  should  the  actual  tide  of 
invasion  ever  reach  our  borders,  we  can  best  roll  it  back,  and  what 
steps  to  that  end  should  in  the  meantime  be  taken  ivithin  our  own 
frontiers,  I  leave  to  more  competent  individuals  than  myself  to 
indicate. 

It  has  recently  been  said,  and  said  truly,  that  the  shadow  of  our 
power  falls  far  beyond  the  snowy  barrier  of  the  Hindoo  Koosh.  If  I 
may  be  allowed  to  adopt  the  metaphor  I  would  add,  that  care  must  be 
had  that  the  Northern  Light,  whose  rays  are  beginning  to  penetrate 
the  penumbra,  should  not^  by  increasing  brilliancy,  pale  our  own 
luminary,  and  thereby  cast  the  shadows  of  the  barrier  in  an  opposite 
direction. 

Major  BuRT^E  :  I  am  sure  we  must  all  thank  Captain  Murdoch  Smith  for  his 
valuable  lecture,  and  more  especially,  because  he  has,  to  a  great  extent,  called  atten- 
tion to  the  chief  weak  points  of  our  position  m  India.  I  agree  with  what  he  said, 
at  the  beginning  of  his  lecture,  that  everybody  who  has  the  slightest  knowledge  of 
the  subject  ought,  on  all  possible  occasions,  to  come  forward  and  contribute  what 
little  he  knows,  which  must  be  my  excuse  for  entering  into  the  present  discussion. 
As  regards  Badakshan,  Major  Smith  is  quite  right  when  he  says  we  must  not  let 
the  settlement  of  that  portion  of  frontier  blind  us  to  greater  dangers  to  the  south- 
west, but,  at  the  same  time,  we  must,  in  fairness,  give  it  its  true  value,  which  is 
this  : — the  Russians  have  been  long  moving  in  that  direction ;  they  have  taken 
Kuldja  to  the  east,  and  have  concluded  a  commercial  treaty  with  Yarkand.  Bad- 
akshan itself  is  only  120  miles  distant  from  Peshawur.  Therefore,  in  settHng  the 
northern  boundary  of  Badakshan,  we  have  no  doubt  done  a  wise  thing,  because  the 
access  from  that  part  of  the  world  to  India  is  almost  as  easy  as  by  way  of  Persia. 
We  have  a  great  mass  of  mountains  between  us,  it  is  true,  but  some  of  the  passes 
are  only  5,000  feet  high,  and  a  hostile  Army  can,  without  impediment,  reach  Cash- 
mere, at  any  season,  wlien  the  passes  between  us  and  that  territory  are  covered  with 
snow,  and  inaccessible  to  us.  So  that,  this  fact  alone  gives  that  part  of  the  country 
a  great  value  to  us,  which  we  must  duly  appreciate  in  discussing  the  Central  Asian. 
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question.  In  settling  the  boundaries  of  Badakshan,  and  including  it  in  Afglian 
territory,  we  have  done  a  thing  for  which  the  Ameer  of  Cabul  is  extremely  grateful 
to  us.  We  have,  if  possible,  made  him  much  more  dependent  and  reliant  upon  us 
than  he  was  two  or  three  years  ago,  and  we  have  increased  our  influence  with  him, 
which  is  a  great  point  gained.  I  am  one  of  those  who  agree,  most  strongly,  with 
the  fact  that  we  have  no  means  of  resisting  Russia  taking  Khiva  or  Bokliara,  and 
that,  therefore,  it  is  better  not  to  entangle  ourselves  by  trying  to  prevent  her ;  but, 
at  the  same  time,  we  must  be  very  careful  not  to  lend  any  countenance  to  her  in 
conquering  those  countries.  It  is  all  very  well  for  people  to  say  that  Russia  spreads 
peace  and  Christianity,  but  facts  tell  us  that  she  spreads  war  and  devastation.  We 
must,  therefore,  be  most  careful  not  to  give  Russia  the  slightest  countenance  in  her 
unlawful  conquests,  for  she  is  trying  to  disseminate  the  idea  that  we  are  going  hand 
in  hand  with  her,  in  her  policy  of  annexation  ;  an  idea  which  materially  assists  her 
plans  and  paralyzes  resistance.  Major  Smith  has  done  great  service  by  drawing  our  at- 
tention to  the  north-western  part  of  the  country.  He  has  mentioned  the  occupation 
of  the  Yalley  of  the  Attrek,  which  is  a  great  blow  to  us.  Russia  has  long  harboured 
designs  in  that  direction.  So  far  back  as  about  1725,  she  acquired  Asterabad  by  a 
treaty  with  Persia,  which,  I  believe,  has  never  been  cancelled,  and  she  may  therefore, 
on  this  pretext,  take  it  whenever  it  suits  her  to  do  so.  But,  in  looking  at  these 
dangers,  we  must,  as  Major  Murdoch  Smith  said,  rely  on  ourselves.  If  we  acknow- 
ledge that  we  have  no  means  of  resisting  Russia  annexing  these  distant  countries, 
then  the  only  counter-move  we  can  make  is  to  strengthen  ourselves,  and  the  best 
way  to  do  so  is,  as  the  late  Viceroy  so  invariably  demonstrated,  to  surround 
ourselves  with  independent  States,  such  as  Yarkand,  Afghanistan,  and  Beloochistan, 
and  to  make  them  strong,  friendly,  and  one  with  ourselves.  This  is  our  best 
protection  against  this  advance  of  Russia.  As  regards  what  Major  Murdoch  Smith 
says,  in  respect  to  British  Officers  being  sent  to  drill  the  Persian  Army,  I  may 
explain  that  the  proposition  was  made  three  years  ago,  but,  at  that  time,  Persia  was 
not  only  attacking  Afghanistan,  but  Beloochistan — both  our  allies — so  that  the 
proposal  to  help  her  with  British  Officers,  in  her  encroachments  towards  India,  could 
hardly  be  entertained.  You  know,  also,  that  when  we  last  sent  British  Officers  to 
Persia,  to  train  her  Army,  we  became  entangled  in  the  siege  of  Herat,  which  was 
contrary  to  our  whole  policy,  and  obliged  us  to  withdraw  our  Officers.  Naturally, 
therefore,  three  years  ago,  when  Persia  was  encroaching  on  Afghanistan  and 
Beloochistan,  we  declined  to  send  her  British  Officers  to  teach  her  how  to  do  it. 
Since  that  time,  under  the  able  management  of  Sir  Frederick  Groldsmid,  we  have 
drawn  a  direct  line  of  frontier  between  Persia  and  our  allies,  from  the  coast  up  to 
Herat.  Now  that  is  done,  let  us  send  Persia  Officers,  by  all  means,  provided  she 
adheres  to  this  changed  and  peaceful  policy.  Major  Murdoch  Smith  has  drawn 
attention  to  Merve,  which  is,  no  doubt,  an  important  point.  Russia  sent  a 
reconnoitering  detachment  of  men  there  more  than  a  year  ago  to  survey  and  report 
upon  the  place,  and  she  has  also  established  an  Agent,  according  to  reliable  reports, 
at  Meshed,  with  a  view  to  keep  an  eye  on  Merve.  I  concur  with  Sir  Henry  Grreen, 
and  others,  in  thinking  that  our  weak  point  is,  in  reality,  Seistan,  w-hich  is  south  of 
Herat,  and  has  plain,  good  roads,  where  troops  can  move  easily  and  gain  easy  access 
into  India  ;  not  by  the  difficult  passes  on  the  north,  but  by  the  easier  passes  of  the 
south.  Therefore,  I  am  one  of  those  who,  in  the  present  aspect  of  affairs,  think  we 
should  occupy  some  strong,  defensive  post  in  Beloochistan,  to  show  our  friends  and 
enemies  that  we  will  not  stand,  any  nonsense.  Carrying  this  out,  with  the  consent 
of  Afghanistan  and  Khelat,  we  could  effect  a  quiet  demonstration,  which  would 
have  the  greatest  effect  throughout  the  whole  of  Central  Asia,  and  on  none  more 
than  on  Russia,  Afghanistan,  and  Persia,  against  the  whole  of  whom  we  must  protect 
ourselves,  because  we  cannot  really  trust  any  of  them.  Again,  we  must  not  forget 
the  Persian  Gulf.  It  is  not  only  to  Badakslian  or  the  Attrek,  but  to  the  whole  circle 
of  our  defences,  that  we  must  look.  Turkey  has  obtained  a  footing  in  Arabia, 
and  floats  several  men-of-war  m  the  Persian  Grulf.  We  must,  therefore,  be  careful 
in  our  relations  with  Constantinople,  and  indeed,  by  strong  and  proper  diplomacy, 
take  every  means  of  preventing  any  attack,  on  the  part  of  Turkey,  Persia,  Russia,  or 
any  other  power,  at  a  time  when  we  may  be  in  difficulties.  By  attending  to  this 
essential  point,  and  surrounding  ourselves  with  the  strong  and  friendly  States  wliich 


224 


THE  STRATEGY  OF  RUSSIA  IN  CENTRAL  ASIA. 


the  late  lamented  Viceroy  so  wisely  advocated  and  established,  we  shall  ensure  a 
moral  strength  and  prestige,  both  in  and  out  of  India,  which  will  be  a  real  protection 
in  the  hour  of  need. 

Col.  Sir  Frederick  G-oldsmid  :  I  fear  I  have  but  little  to  say  on  the  present  oc- 
casion. As,  however,  you  have  been  kind  enough  to  call  upon  me,  I  may  express  general 
concurrence  in  what  Major  Murdoch  Smith  has  stated.  We  might,  in  detail,  differ 
on  certain  points,  but  no  more.  As  regards  our  position  in  India,  my  own  opinion 
is,  that  as  we  have  now  defined  a  frontier  beyond  our  own  frontier,  we  may  consider 
ourselves  secure,  so  long  as  there  is  no  infraction  of  this  outer  line.  That  is  to  say, 
we  have  come  to  an  understanding  with  Russia  on  the  north  east  frontier  of  Afghan- 
istan and  up  to  the  Perso-Afghan  frontier  west  of  Herat  (there  may  be  objection  to 
the  understanding,  but  none,  I  think,  to  the  actual  boundary)  ;  and  by  a  separate 
negotiation  with  Persia  and  neighbouring  States,  with  which  I  myself  have  had 
something  to  do,  tlie  line  thus  determined  has  been  continued,  more  or  less,  from 
below  Herat  down  to  the  sea,  so  as  to  form  a  perfect  cordon.  If  that  boundary  were 
infringed  from  the  westward,  or  if  infraction  were  likely,  then,  I  believe,  it  would 
be  well  to  consider  the  question  of  pushing  on  in  advance  of  our  present  Indian 
outposts,  not  otherwise.  I  would  explain  my  cordon  to  be  the  line  commencing 
in  the  north-east  of  Afghanistan,  at  the  Sari  Kul,  carried  on  to  the  junction  of  the 
Kokcha  and  Oxus,  and  along  the  Oxus  to  Khoja  Saleh  ;  thence  in  south-westerly 
direction  to  the  frontier  west  of  Herat,  and  south  through  Seistan  and  Beloochistan 
to  the  Mekran  coast.  In  other  words  it  is  the  whole  eastern  frontier  of  Persia.  The 
question  of  Persia  itself  is  a  serious  one,  and  I  quite  agree  that  if  we  could  trust 
thoroughly  to  her  as  an  ally,  such  an  alliance  would  perhaps  be  the  very  best  we 
could  have  at  tbe  present  time,  because  Persia  is  no  doubt  a  very  important  country 
situated  between  India  and  Russia.  But  unfortunately  in  Persia,  the  Grovernment 
is  not  the  country.  The  three  or  four  individuals  who  now  represent  the  Govern- 
ment, are  aiming  at  advanced  civilization,  and  consequently  glad  to  be  on  the  best  of 
terms  with  ail  the  European  States.  T'-ese  men  may  go  out  of  power  to-morrow, 
and  another  party  may  come  in  ;  this  may  be  the  party  ot  the  priesthood,  and  it 
may  be  perfectly  hostile  to  us  and  to  all  European  nations  ;  so  that  I  do  not  think 
we  can  thoroughly  depend  upon  an  alliance  with  Persia  as  a  safe  or  lasting  measure. 
It  is  an  alliance  .ratl.er  with  a  few  individuals  who  constitute  the  new  school  of 
Persia.  I  do  not  mean  to  say  that  we  should  disregard  the  friendship  of  that 
country,  or  fail  to  strengthen  it  in  every  legitimate  way  :  quite  the  reverse.  But  we 
must  not  place  too  much  dependence  upon  it.  Nor  do  I  think,  in  spite  of  our  own 
prestige  in  the  East,  that  we  can  always  say  we  have  a  superior  influence  to  Russia 
in  Persia.  I  am  afraid  I  cannot  quite  subscribe  to  that  somewhat  prevalent  opinion. 
We  have,  it  is  true,  every  now  and  then  our  chance,  and  we  can  go  up  while  Russia 
goes  down,  but  it  is  vice  versa  occasionally.  At  the  present  moment  I  do  not  think  that 
we  have  less  influence  than  Russia,  but  neither  can  we  say  that  ours  is  markedly 
superior  to  hers,  or  indeed  to  that  of  other  European  States  with  which  Persia  has 
relations.  France,  unfortunately  at  the  present  moment,  is  not  in  a  position  to 
exercise  much  influence  there,  nor  do  I  suppose  she  wdll  do  so  for  a  very  long  time, 
and  therefore  it  is  really  only  Russia  and  ourselves  that  have  any  material  interest 
in  the  matter.  Let  us  suppose  for  a  moment  Persia  completely  in  the  hands  of 
Russia,  and  England  unpopular  there,  Persia  might  advance  Russian  troops  to 
within  400  miles  of  Kurrachee.  There  is  a  place  called  Peshin  on  the  newly  deter- 
mined frontier  whence  opens  out  the  valley  of  Kedje  leading  to  Beylah.  East  of 
that  valley  a  difficult  mountain  pass  presents  itself,  but  if  once  traversed,  the  whole 
country  is  open  to  Kurrachee.  Attention  to  this  route  has  always  appeared  to  me 
important.  Distances  are  undeniably  great,  and  there  are  many  physical  obstacles  to 
troops  marching  in  Eastern  Persia,  but  if  you  have  a  friendly  pi,  opie  to  aid,  there  is  no 
reason  why  they  could  not  pass  Russian  troops  as  well  as  their  own.  I  really  came 
quite  unprepared  for  speaking,  but,  as  I  said  at  first,  I  think  the  cordon  described,  is 
about  our  best  pr.^sont  guarantee  for  India;  and  if  Persia,  Afghanistan,  and  Beloo- 
chistan keep  to  that  limit,  we  need  not  feel  much  anxiety  at  the  movements  in 
Western  Turkestan. 

Captain  J.  F.  F.  Colog  AN,  B.S.C. :  Tliere  is  one  point  I  should  ^ish  to  draw  attention 
to.  A  reference  has  been  made  about  assisting  our  allies  so  as  to  strengthen  their  power 
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to  form  a  barrier  outside  of  India.  The  Ameer  of  Afghanistan  at  one  time  asked  for 
the  assistance  of  British  Oflicers  to  help  in  organizing  his  army.  The  men  are  about 
as  fine  a  material  as  you  would  wish  to  come  across,  and,  although  at  times  a  little 
turbulent,  are  easily  managed  by  British  Officers,  whenever  they  get  them  in  tlie 
ranks  of  our  Native  troops.  I  think  this  request  of  the  Ameer  might  be  conceded, 
but  at  the  same  time  there  is  always  a  certain  risk.  British  Officers  going  to 
Afghanistan  render  themselves  liable  to  be  at  any  time  assassinated  by  the  fanaticism 
of  some  people  who  do  not  view  them  in  a  favourable  light.  But,  notwithstanding 
that  it  would  be  a  service  of  danger,  I  am  certain  that  British  Officers  will  always  be 
ready  to  come  forward  and  undertake  a  duty  of  this  nature,  and  I  feel  sure  that  the 
Afghans  officered  by  British  Officers,  would  always  be  able  to  encounter  and  repulse 
Russian  troops  in  the  fortresses  which  we  see  so  marked  all  round  the  frontier  of 
the  country. 

Major  Knollys  :  Major  Murdoch  Smith  has  pointed  out  very  ably  the  strategical 
importance  of  Persia  in  the  Central  Asian  Question.  It  is  a  truism  to  say  that  the  whole 
question  is  one  of  communications.  Major  Smith  recognizes  that  fact  up  to  a  certain 
point ;  he  has  told  us  about  the  communications  across  the  Caspian  and  down  the  Volga, 
and  by  railway  to  Baku  and  Petrovsk.  But  what  I  think  we  had  not  full  information 
about  is  the  communications,  possible  up  the  valley  of  the  Attrek,  which  valley 
appears  as  far  as  we  can  judge  to  open,  or  to  lead,  into  the  country  bordering  on  the 
oasis  of  Merv,  to  which  attention  has  been  drawn  as  being  a  most  important  point 
on  the  way  to  Herat.  What  I  think  we  should  be  glad  to  know  would  be,  what  the 
nature  of  the  Valley  of  the  Attrek  is,  what  the  resources  in  the  way  of  food  are  up 
the  River  Attrek  and  along  the  country  on  each  bank ;  and  also  where  precisely  the 
frontier  of  Persia  terminates,  because  there  has  evidently  been  a  very  great  amount 
of  uncertainty  on  that  subject,  whether  the  Attrek  bounds  it,  or  whether  the  frontier 
lies  between  the  Attrek  and  the  Groorgan  (see  Map)  ;  and  where  the  Attrek  takes  its 
rise.  Also  if  any  one  can  give  any  recent  information  with  regard  to  the  navigability 
of  the  Amou  Deria,  it  will  be  a  very  valuable  contribution  to  this  discussion. 

Major  O'B.  C.  St.  John,  R.E.  :  The  gentleman  who  last  spoke  has  asked  for  information 
regarding  the  valley  of  the  Attrek.  I  have  made  a  special  study  of  that  country 
lately,  although  I  have  never  had  the  advantage  of  being  there,  and  I  may  tell  you 
that  the  Attrek  is  not  navigable.  There  is  a  good  military  road  to  the  north,  quite 
clear  of  the  Attrek,  through  a  country  called  the  Daman-i-koh,  or  skirt  of  the  hills, 
in  Persian,  and  the  Attak,  in  Turkish,  which,  I  think,  means  the  same.  This  road 
follows  these  hills  to  a  point  where  the  Tejend  River,  which  flows  from  the  south- 
east, loses  itself  in  a  swamp,  called  by  the  same  name.  From  this  point,  there  is  a 
road,  with  some  two  or  three  days  of  desert,  to  Merv.  Merv  is  a  ruined  town  in  an 
oasis  on  the  banks  of  the  River  Murgh-ab,  which,  about  this  part,  is  divided  into  a 
number  of  canals,  which  lose  themselves  in  the  desert,  about  a  day's  march  to  the 
north.  The  Turcomans  have  a  strongly  intrenched  camp  at  this  point,  The  Persian 
Governor  of  Khorassan,  an  uncle  of  the  King,  marched  from  Meshed,  in  1859,  to 
Merv,  meeting  with  very  little  opposition,  and  partly  by  force  of  arms  and  partly  by 
conciliation,  reduced  the  neighbouring  Turcomans  to  complete  submission.  He  re- 
quested leave  of  the  Shah  to  advance  to  Khiva,  or  to  Bokhara,  but  met  with  an 
unfavourable  answer,  and,  after  some  three  or  four  months'  occupation,  was  obliged 
to  withdraw,  and  was,  on  his  return,  deprived  of  the  Oovernment  of  Khorassan. 
However,  from  his  representations,  the  Shah  made  up  liis  mind  to  try  again,  and 
sent  another  uncle  of  his  own  to  Khorassan,  as  Grovernor,  who,  in  the  following 
April,  moved  out  a  force  of  some  25,000  or  30,000  men  and  30  or  40  guns,  to  Merv, 
wliich  he  occupied  without  opposition.  After  remaining  there  three  or  fom'  months, 
the  Persian  Army  advanced  to  attack  the  intrenched  camp  of  the  Tek6  Turcomans, 
but,  by  gross  mismanagement,  themselves  sustained  an  overw^helming  defeat.  Strange 
to  say,  instead  of  falling  back  on  Meshed,  they  retreated  in  the  direction  of  Herat, 
along  the  valley  of  the  Murgh-ab,  which  shows  that  there  is  a  practicable  military  road 
in  that  direction.  The  fugitives  of  the  Army  were  met  by  Colonel  Pelly,  then  on 
his  way  from  Teheran  to  India,  and  he  brought  some  of  the  wounded  men  into  Herat, 
and  had  them  cared  for.  That  shows  that  there  is  a  jDracticable  road  north  of  the 
Attrek  to  Merv,  and  east  of  the  Persian  frontier,  from  thence  to  Herat.  That  is  to 
say,  the  Russians  have  it  in  their  power  now,  without  in  the  least  infringing  the 
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guarantee  that  thej  have  given  for  the  inviolabiUty  of  Persian  territory,  to  take 
Merv,  and  not  only  Merv,  but  Herat  almost  before  our  Minister  at  Teheran* knows 
anything  about  it  at  alL  (The  Chairman  :  Do  I  understand  that  road  is  north  of 
the  boundary  we  see  there  ?)  Quite  so.  The  present  frontier  of  Persia  is,  no  doubt, 
the  Attrek.  In  spite  of  all  the  denials  in  tlie  papers,  there  is  no  doubt,  I  think,  that 
about  December,  1870,  or  January,  1871,  a  distinct  understanding  was  come  to, 
between  the  Persian  and  Russian.  Grovernments,  that  the  Attrek  was,  in  future,  to  be 
considered  as  the  Persian  boundary.  Previously,  the  Russians  had  considered  either 
the  Goorgan  or  a  river  a  little  to  the  south,  the  Kara-su,  as  the  Persian  frontier  ;  the 
Persians,  on  the  contrary,  asserted  their  claim  up  to  Khiva  ;  so  that  the  Attrek 
frontier  was  a  compromise,  and  has  left  the  best  military  road  open  to  Russia. 

The  Chairman  :  The  lecture,  and  also  the  discussion  that  has  followed,  have  been 
extremely  interesting.  We  have  now  only  to  give  our  best  thanks  to  Major  Murdoch 
Smith,  for  his  kindness  in  coming  here  to  address  us. 
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FLEET  EVOLUTIOI^S  AND  NAVAL  TACTICS. 
By  Commander  Cyprian  A.  G.  Bridge,  H.N. 

Admiral  Hyder  and  Gentlemen — 

By  invitation  of  the  Council  of  our  Institution,  I  have  come  here  this 
evening  to  read  a  paper  on  a  subject  which  I  believe  to  be  most  im- 
portant. Unhappily  it  has  by  no  means  attracted  the  attention  which, 
as  a  matter  so  closely  concerning  the  efficiency  of  the  Navy,  it  justly 
merits.  I  must,  at  the  very  outset,  confess  my  own  inability  to  add 
much  to  your  knowledge  of  it ;  but  I  hope  some  good  may  result  from 
my  venturing  to  bring  it  under  your  notice.  Though  there  are  not 
wanting  Officers  w^ho  have  bestowed  upon  Naval  Tactics  much  thought 
and  patient  study ;  still,  it  cannot  be  denied,  that  the  consideration  of 
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the  art,  lias  not  occnpied  the  mmcls  of  the  great  body  of  JSTaval 
Officers  in  general.  I  hope  that  the  study  of  it  will  soon  become  the 
common  pursuit  of  the  many,  rather  than,  as  now,  the  special  occupation 
of  the  few.  I  may  remind  you  how  you  yourself,  Sir  (who  first  turned 
my  own  thoughts  in  its  direction),  gave  it,  years  ago,  an  ample  share 
of  your  consideration ;  and  I  may  also  select  from  the  short  list  of 
students  of  tactics  the  names  of  Captain  Goodenough,  Commander 
William  Dawson,  and  Commander  Fisher.  Here,  in  this  theatre,  on 
more  than  one  occasion,  and  in  those  official  labours  of  his,  which  will 
long  leave  their  mark  upon  the  Service,  has  Captain  Colomb  employed 
his  talents  as  a  lecturer,  and  his  graceful  pen  in  endeavouring  to  teach 
us,  his  brother  Officers,  that  which,  I  fear,  too  many  of  us  have  been 
but  slow  to  learn.  These  names  do  not  of  course  exhaust  the  list  of 
those  who  have  studied  the  art  of  modern  Kaval  Tactics  ;  but  they 
are  the  names  of  those  with  whose  labours  I  am  personally  familiar, 
and  to  whom,  I  gratefully  acknowledge,  I  am  under  no  small  obliga- 
tion. 

I  have  given  to  this  paper  a  two-fold  title,  because  I  shall  try  to 
point  out  in  it  the  distinction  between  the  evolutionary  and  the  tactical 
manoeuvres  of  fleets ;  and  also  the  connection  existing  between  them. 
The  former  are  the  bases  and  foundations  of  the  latter ;  the  indispen- 
sable preliminaries  without  which  tactics  could  scarcely  be  devised,  or, 
even  if  devised,  employed  with  advantage.  "  Those  who  know  any- 
"  thing  of  the  Kavy,"  says  our  oldest  authority,  the  Jesuit,  Hoste, 
"  will  not  doubt  that  the  art  of  Naval  evolutions  is  absolutely  necessary 
"  to  it ;  since  that  art  is  nothing  else  than  the  manner  of  regulating  all 
"  the  movements  of  a  fleet.  Without  it,  a  fleet  resembles  a  force  of 
"  savages,  who  do  without  order,  all  that  caprice  inspires,  or  chance 

suggests.  Without  it  an  Admiral  can  make  only  very  imperfect  use 
"  of  his  fleet,  whether  it  be  to  oppose  the  enemy  in  the  proper  way,  or 
"  to  cut  his  line,  double  on  him,  avoid  him,  bring  him  to  action,  or  chase 
"  him  ;  for  all  these  things  require  that  the  Admiral  should  be  the  mov- 
"  ing  spirit  of  his  fleet  as  the  mind  is  of  the  various  members  of  the 

body."  "  If,"  says  Admiral  Gregory  Boutakov,  "  only  three  slii^s  have 
"  to  sail  in  company,  they  must  have  rules  based  upon  the  laws  of  their 
"  own  movements,  and  the  knowledge  of  these  same  laws  is  undoubtedly 
"  necessaiy  to  each  ship  even  though  she  manoeuvre  alone."  Sir 
Charles  Ekins  mentions  Lord  Howe  and  Lord  St.  Yiiicent  as  among 
"  the  few  British  Admirals  who,  in  former  days,  took,  any  particular 
"  pleasure  in  exercising  the  fleet  in  the  different  evolutions  :  "  with 
what  result  let  "  the  glorious  first  of  June,"  and  the  14tli  of  February, 
1797,  testify.  It  is  by  frequent  practice  in  evolationary  movements, 
that  we  are  enabled  to  perform  tactical  manoeuvres  speedily  and  well. 
"  Fide  la  Tactica  Naval,''  says  the  old  Spanish  writer  Mazaredo 
Salazar,  a  name  not  undistinguished  in  the  naval  annals  of  Spain, 
"  Pide  la  Tactica  Naval  tm  continuo  exercicio ;  porque  no  bastard  saherla 
"  para  pr act icarla  hien,''  Which  I  may  translate,  "  The  art  of  Naval 
"  Tactics  requires  continual  evolutionary  exercise;  for  merely  knowing 
"  its  rules  will  not  suffice  in  order  to  practice  it  correctly." 

The  great  object  of  Fleet  Evolutions  therefore  beiug  to  lay  a 
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fonndation  for  Naval  Tactics,  there  are  not  wanting  smaller,  but  by  no 
means  unimportant,  ones  as  well.  These  may  be  laid  down  as  being 
to  discover — 

1st.  The  capabilities  of  each  ship  as  a  mauoeuvring  unit ; 

2nd.  The  possibility  of  manoeuvring  or  of  handling  collectively,  any 
aggregation  of  such  units  ; 

3rd.  The  best  formations  and  movements  for  navigation,  for  prepa- 
ration for  battle,  and  for  actual  combat ;  and  also,  I  may  add,  to  give 
to  Officers  facility  and  confidence  in  handling  a  squadron  by  fre- 
quent practice  of  the  various  movements. 

As  specimens  of  the  different  classes  of  what  are  usually  considered 
evolutionary  manoeuvres,  I  may  instance,  as  of  the  first,  the  "figure  of 
eight  evolution,"  or  that  which  many  Officers  will  remember  as  having 
been  practised  by  direction  of  Admiral  Lord  Clarence  Paget  by  the 
sbips  of  the  Mediterranean  squadron,  and  which  is  too  well  known  to 
need  description  here.  By  it,  undoubtedly,  the  handiness  and  turning 
power,  the  comparative  value  of  different  angles  of  helm  at  different 
rates  of  speed,  and  the  time  necessary  to  describe  certain  arcs  of  the 
circle  of  turning  were  rendered  familiar  to  the  Officers  of  each  ship, 
and  the  knowledge  thus  gained,  must  have  greatly  smoothed  the  diffi- 
culties of  the  general  squadron  evolutions. 

I  may  next  give,  as  of  the  second  class,  sucb  movements  as  "  altering 
course,"  "tacking  in  succession,"  "changing  position  of  columns,"  and 
"  changing  formations  ;  "  all  of  which  had  to  be  first  devised  and  then 
assiduously  practised  before  the  possibility  of  handling  successfully 
large  collections  of  ships  was  properly  established. 

To  the  third  class  belong  "orders  of  sailing,"  "formations"  of 
various  kinds,  "line  of  battle,"  "line  abead  ;"  and  also  whatever  new 
manoeuvres,  recent  naval  invention  has  rendered  necessary. 

ISTot  only  do  I  think  that  repeated  exercise  in  all  such  evolutions  is 
necessary  to  give  us  the  power  of  imparting  strength  and  flexibility  to 
our  fleet-formations ;  but  I  also  feel  convinced  that  it  is  by  such  exer- 
cise alone,  that  we  can  ever  hope  to  discover  wbat  manoeuvres  will  be  of 
most  advantage  to  us  if  we  are  ever  to  fight  another  general  action 
at  sea.  Therefore  I  am  of  opinion  that  all  evolutionary  manoeuvres 
should  be  devised  with  this  object — which  includes  all  that  I  have 
hitherto  stated — in  view,  viz.,  to  make  our  Officers  perfect  in  the  art  of 
handHng  squadrons  and  single  ships,  and  to  discover — what  we  have 
not  yet  hit  upon — that  which  is  to  take  the  place  of  the  old  "  line  of 
battle,"  now  so  completely  passed  away. 

For  this  purpose,  I  suggest  that  all  fleet-movements  be  divided  into 
two  main  divisions — ^those  intended  simply  for  the  purpose  of  training 
Officers  in  manoeuvring,  which,  might  be  called  "  evolutionary ;"  and 
those  which  it  is  probable  we  might  be  called  upon  to  adopt  in  action, 
to  which  we  might  correctly  apply  the  designation  "  tactical."  The 
former  class  could  not  well  be  too  numerous.  I  would  not  give  up  one 
evolution  in  our  present  admirable  signal-book,  of  the  evolutionary  por- 
tion of  which,  I  am  always  glad  to  have  an  opportunity  of  expressing 
my  humble  admiration.  To  those  who  advocate  a  reduction  in  the 
number  of  movements  it  contains — and  many  of  those  ^^  ho  do  so  are 
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^Yorthy  of  all  respect — I  would  say  with  Admiral  Boutakov,  that  it  is 

our  duty  to  exhibit  every  formation  which,  it  seems  possible  can  be 
"  employed  with  advantage  under  the  various  circumstances,  leaving 
"  to  the  Admirals — according  to  the  degree  of  instruction  and  prac- 
"  tice  of  their  subordinates — to  select  those  which  seem  to  them  most 
"  fitting,  and  to  omit  those  which  may  appear  to  them  superfluous." 

If  such  a  division  of  our  evolutionary  scheme  be  made,  we  may 
then  conduct  the  exercises  of  our  squadrons  on  a  systematic  plan.  We 
may  begin  with  what  is  simple  and  elementary,  and,  through  the 
various  stages  of  instruction,  go  up  to  what  is  more  complicated  and 
more  di£B.cult.  By  the  courtesy  of  my  friend  Captain  FitzRoy,  of 
Her  Majesty's  ship  "Minotaur,"  I  was  favoured,  some  months  ago, 
with  a  sight  of  an  admirable  scheme  of  successive  evolutionary  exer- 
cises which  he  had  himself  drawn  up,  and  which  seemed  to  me 
exactly  to  meet  the  requirements  of  a  hastily  collected  fleet,  such  as 
even  ours  must  often  be.  He  proposed  first  to  let  the  ships  carry 
out  separately  such  exercises  as  may  be  necessary  to  give  their 
Officers  a  correct  knowledge  of  their  manoeuvring  capabilities  ;  next 
to  let  the  "  subdivisions  "  (I  use  the  word  in  its  present  technical 
sense)  manoeuvre  together ;  and  then  to  proceed  to  the  general  evolu- 
tionary exercises,  l^ow,  no  one,  I  think,  who  has  observed  the  difl'er- 
ence  between  the  manoeuvring  of  a  ship  which  has  just  joined  one 
of  our  ironclad  squadrons,  and  that  of  the  same  ship  after  a  few  days' 
practice  with  her  consorts,  can  have  any  doubt  of  the  great  advantage 
of  some  plan  of  this  kind.  The  different  facts  obtained  in  each 
period  of  instruction — such  as  coefficients  of  speed,  requisite  amount 
of  helm-angle  at  different  speeds,  &c. — should  be  collected  and  circu- 
lated, as  data  for  evolutionary  calculations,  among  the  ships  of  the 
fleet.  This  would  tend  to  render  homogeneous  and  compact  a  fleet, 
which  might  otherwise  continue  only  a  "fortuitous  concourse"  of 
individual  vessels.  Thus,  I  also  believe,  we  should  succeed  in  making 
our  FLEET  EVOLUTIONS  appear  to  be  what  they  really  are,  viz.,  a  system 
of  drill  and  instruction. 

I  would  even  give  the  system  the  name  of  "drill"  or  "exercise." 
Why  should  not  all  our  evolutionary,  and  some  of  our  action- signals  be 
codified  in  a  separate  HandbooJc  of  Evolutions  and  Tactics,  which  might 
tiike  its  place  by  the  side  of  the  Manual  of  Gunnery  and  the  Field 
Exercise  Boole  ?  The  evolutionary  signals  have  already  been  separately 
printed,  and  a  limited  number  of  the  books  containing  them  have  been 
issued  "confidentially"  to  the  ships;  but  the  work  is  a  mere  tran- 
script of  a  certain  number  of  pages  of  the  Signal  Book.  Until  some- 
thing of  this  kind  is  done,  I  fear  we  shall  never  carry  out  our  annual 
manoeuvres  on  anything  like  a  definite  system,  nor  is  it  likely  that  much 
instruction  will  be  derived  from  them. 

Supposing  our  fleet  movements  to  be  divided  as  I  propose,  practice 
in  the  evolutionary,  would  of  course  precede  that  in  the  tactical  por- 
tion. The  latter  should  be  made  to  resemble,  as  closely  as  our  present 
want  of  experience  would  permit,  what  would  take  place  in  actual 
war.  In  the  first  place  we  should  have  to  consider  (and  this,  as  its 
adoption  would  inevitably  become  imperatively  necessary  whenever 
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war  might  be  imminent,  deserves  early  and  serious  thought)  the  "  order 
of  saihng  "  when  hkely  to  meet  the  enemy.  When  we  reflect  how  short 
a  time  will  hereafter  elapse  between  the  moment  when  two  fleets  sight 
one  another,  and  that  at  which  it  will  be  possible  for  them  to  be  effec- 
tively engaged,  we  shall  readily  understand  that  this  is  a  question 
which  urgently  demands  a  speedy  settlement.  The  consideration  just 
alluded  to — the  short  interval  between  sighting  the  enemy,  and  action — 
irresistibly  points  to  the  conclusion  that  our  order  of  sailing  "  in  time 
of  war  must  not  depart  very  widely  from  our  formation  for  battle.  As 
no  ship  yet  devised,  can  be  kept  at  all  times  perfectly  ready  for  fighting 
without  some  preparation,  however  minute,  we  must  take  steps  to 
gain  time.  We  must  have  early  notice  of  the  enemy's  presence,  of  his 
whereabouts,  of  his  condition,  and  of  his  probable  intentions.  We 
must,  in  fact,  patrol — far  to  the  front  and  flanks — the  surrounding 
sea.  We  must  cover  our  fleet  with  a  flying  squadron  of  swift  ships, 
the  presence  of  which  is  not  necessary  to  form  the  "  order  of  battle." 
It  seems  quite  unquestionable  that  we  can  settle  many  important  point^^ 
connected  with  this  matter  even  in  the  midst  of  the  profound  est  peace, 
provided  only  that  we  happen — as  we  fortunately  often  do  happen — to 
have  a  fleet  collected  together. 

How  far  we  are  able  to  construct  a  system  of  true  tactics  for  fleets 
from  the  experiences  of  peaceful  cruises  is,  of  course,  not  very  definitely 
certain.  From  the  course  of  recent  history,  it  follows  that  we  must 
work  at  such  construction  to  a  great  extent  in  the  dark.  The  rapidity 
with  which  science  has  supplied  to  us  the  materials  for  war,  has  enor- 
mously outstripped  the  actual  warlike  demand.  The  requirements  of 
naval  war  have  been,  as  it  were,  forestalled,  and  we  shall  have  to  under- 
take an  almost  entirely  new  work  with  perfectly  new  and  hitherto 
untried  tools.  We  are  so  entirely  without  experience  of  actual  fighting 
under  the  new  conditions  ;  we  embark  on  such  a  vast  ocean  of  doubt 
whenever  we  try  to  forecast  the  future  of  naval  warfare,  that  one  may  be 
almost  forgiven  for  despairing  of  ever  sighting  some  friendly  light  by 
which  to  shape  one's  course.  The  difficulties  in  our  way  should  however 
tempt  us  to  proceed.  It  is  not  we  naval  Officers  alone  who  are  checked 
and  discouraged  in  attempts  to  pierce  the  veil  which  hangs  before,  and 
hides  from  view,  that  which  has  yet  to  be  discovered.  Our  great 
natural  philosopher.  Professor  Tyndall,  speaking  of  some  of  the  diffi- 
culties which  beset  his  experimental  investigation  of  the  diather- 
mancy of  atmospheric  air,  says^  : — "  It  is  this  which  daunts  the 
"  experimenter ;  it  is  this  preliminary  fight  with  the  entanglements  of 

a  subject,  so  dark,  so  doubtful,  so  uncheering — without  any  know- 
"  ledge  whether  the  conflict  is  to  lead  to  anything  worth  possessing — 
"  which  renders  discovery  difficult  and  rare."  Let  his  eminent 
triumphs  over  such  obstacles,  encourage  us  to  persevere.  Fortunately 
it  happens  that  in  the  difficult  path  of  tactical  discovery,  all  have  not 
been  disheartened  by  the  apparently  insurmountable  obstacles  that 
beset  it.    "  It  seems  at  first  sight  probable,"  says  Captain  Colomb,t 

*  "  Heat  as  a  Mode  of  Motion,"  third  edition,  p.  304. 

+  "  The  Attack  and  Defence  of  Fleets,"  Part  2,  No.  LXYI  of  the  Journal  of  this 
Institution. 
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"  that  no  such  thing  as  rule  or  law  can  be  evolved  except  from  the 
"  facts  of  experiment  in  war.    It  is  therefore  readily  assumed  that 

naval  strategy  is  not  yet  in  a  condition  to  be  made  a  subject  of  study." 
But  he  goes  on  to  say — I  trust  I  have  shown  in  former  papers 
"  that  so  far  from  being  the  vague  conglomerate  of  conflicting  opinion 

generally  supposed,  a  very  superficial  analysis  recovers  many  points 
"  of  absolute  certainty  round  which  theories  may  safely  revolve,  or,  at 
"  the  very  least,  gives  encouragement  to  persevere."  I  cannot  refrain 
from  here  offering  my  cordial  thanks  to  the  utterer  of  those  cheering 
sentences. 

The  preparation  of  my  lecture  was  almost  completed,  and  it  wanted 
but  little  to  put  it  definitely  into  the  form  in  which  I  am  now  presenting 
it  to  you,  when  I  received  the  January  number  of  Naval  Science.  The 
title  of  an  article  on  "ISTaval  Autumn  Manoeuvres  "  naturally — engaged 
as  I  had  been — attracted  my  attention,  and  I  lost  no  time  in  reading 
it.  My  perusal  of  it  filled  me  both  with  admiration  and  despair  :  admira- 
tion for  the  masterly  manner  in  which  the  writer  had  treated  his  sub- 
ject, and  despair  of  my  ever  being  able  to  follow,  even  remotely,  in  his 
footsteps.  I  felt  the  wind  completely  taken  out  of  my  sails,  and  by 
one  too  who  had  evidently  a  far  better  right  to  it  than  I  had.  I  have 
no  hesitation  in  qualifying  that  paper  as  a  "  memorable  "  one  ;  and  I 
assert  with  confidence  that  had  it  been  on  a  subject  connected  with 
our  military,  as  distinguished  from  our  naval,  forces,  every  newspaper 
in  England  would  have  deemed  its  contents  only  too  well  worthy  of 
discussion.  I  will  go  farther,  and  will  say  that  the  whole  country 
would  have  rung  with  the  facts  that  it  disclosed.  Who  will  attempt 
to  deny  the  truth  of  this  assertion  ? — 

"  It  must  be  first  pointed  out  that  while  the  autumn  manoeuvres  of 
"  the  land  forces  represent  the  assured  results  of  military  science,  and 
"  develop  in  a  gigantic  game  the  latest  and  most  approved  maxims 
"  of  a  theory  constantly  readjusted  by  appeals  to  fact,  the  naval 
"  autumn  manoeuvres  at  present  represent  no   more  than  a  vague 

groping  after  something  definite  at  which  it  is  hoped  we  may  arrive 
"  at  a  future  time." — Naval  Science^  ISTo.  4,  p.  2. 

And  this,  be  it  remembered,  is  said  of  the  fleet  of  a  country  of  which 
friends  assert  and  enemies  admit  that  it  is  the  greatest  naval  Power  in 
the  world. 

We  must,  then,  make  up  our  minds  to  evolve  from  the  evolutionary 
system,  which  the  industry  and  patient  thought  of  some  of  our  most 
enlightened  Ofl&cers  have  given  us,  a  real  system  of  tactics.  We  must 
make  more  certain  and  more  plain  the  distinction  between  true  tactics 
and  mere  manoeuvres,  and  also  the  close  connection  between  them, 
which  makes  one  the  basis  and  foundation  of  the  other.  The  use  of 
steam  has  rendered  now  not  only  possible  but  easy,  that  which  some 
years  ago  would  have  been  altogether  oat  of  reach.  "  The  movements  of 

steam  fleets,"  says  Sir  Howard  Douglas,*  "  may,  like  those  of  armies, 
"  be  conducted  on  tactical  principles  best  adapted  to  the  end  of  all  pre- 
"  liminary  manceuvres — the  formation  for  battle  in  the  most  simple, 


*  "  Naval  Warfare  with  Steam,"  p.  87. 
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speedy,  and  precise  manner."  Our  inquiry  therefore  should  be — How 
far  can  we  make  those  preliminary  movements,  which  we  have  already 
adopted,  of  service  should  we  ever  be  called  upon  to  fight  an  enemy's 
fleet  ? 

I  shall,  with  your  permission,  endeavour  to  foreshadow  what,  in  my 
opinion,  will  not  improbably  be  the  aspect  of  a  future  general  action  at 
sea.    I  shall  do  so  diffidently,  and  even  doubtingly,  for — 

"  modest  doubt  is  called 

The  beacon  of  the  wise  j " 

and  it  would  be  dangerous  folly  to  assume  that  any  particularly 
imagined  future  is  rigidly  certain.  In  the  first  place,  as  I  have  before 
said,  a  very  short  interval  will  elapse  between  the  moment  at  which 
two  fleets  sight  each  other  and  that  at  which  they  will  begin  to  fight. 
At  whatever  speed  they  may  be  proceeding,  the  fact  of  the  enemy's 
heaving  in  sight  will  be  of  itself  sufficient  to  cause  every  ship  at 
once  to  make  ready  to  increase  her's  to  the  utmost  when  necessary.  In 
whatever  formation  the  hostile  squadrons  may  have  been  navigating, 
they  will  be  pretty  sure  to  try  and  get  into  one  which  will  enable 
them  to  present  the  bow  of  every  vessel  to  the  enemy.  The  actual 
shape  of  such  formation  may  vary  greatly  -.  both  fleets  may  be  in  "line 
abreast,"  or  in  "  line  ahead,"  or  in  detached  gronps,  or  in  a  close 
phalanx  ;  or  one  may  be  in  one  formation,  and  the  other  in  another. 
Both  fleets  also  may  have  every  component  ship  in  the  "line  of  battle," 
if  I  may  use  that  convenient,  if  not  perfectly  correct  term  ;  or  both 
may  have  a  first  line  and  a  reserve  ;  or  one  may  have  detached  a  por- 
tion of  its  whole  strength  as  a  reserve,  whilst  the  other  may  still  keep 
all  together.  However  they  may  be  drawn  up,  I  think  that — if  both 
are  willing  to  fight — something  like  this  will  take  place  : — 

Both  will  continue  to  approach  one  another  at  a  greater  or  less 
speed ;  that  of  about  8  knots,  I  am  inclined  to  believe,  will  be  the  most 
usual.  As  they  approach  every  gun,  which  from  its  position  and  angle 
of  training  can  do  so  with  any  chance  of  effect,  will  most  likely  be  fired 
at  the  enemy.  As  they  arrive  in  closer  proximity  this  bow-fire  will 
become  at  length  ineffectual,  and  the  respective  Captains  will  be  disin- 
clined to  keep  the  fore  parts  of  their  ships  enveloped  in  clouds  of  smoke, 
so  it  will  cease.  Now  will  come  the  doubly  anxious  moment  of  seeking  to 
ram  one's  antagonist ;  to  avoid  being  rammed  by  her ;  to  steer  clear  of 
her  towed  torpedo ;  and  to  plant  one's  own  torpedo  conveniently  under 
her  water-line.  About  this  moment,  too,  the  ships  of  that  fleet  which  is 
not  in  "  line  abreast"  may  fire  one  or  both  converged  broadsides  ;  the  fleet 
that  is  so  formed  will  be  precluded  from  having  recourse  to  that,  pro- 
bably still  advantageous,  proceeding.  In  the  early  stage  of  an  action, 
whilst  heads  are  still  cool  and  formations  still  to  a  certain  extent  kept, 
I  venture  to  think  no  great  damage  will  be  done  on  either  side.  I  do 
not  mean  that  no  ship  will  be  hit  by  shot,  or  even  that  none  will  be 
destroyed  by  either  ram  or  torpedo.  What  I  do  mean  is  that  no  fleet, 
as  a  whole,  will,  in  my  opinion,  sufier  any  serious  diminution  of  its 
strength  at  first.  The  two,  I  expect,  will  pass  through  one  another  to 
a  great  extent  intact,  till  there  shall  arrive  the  time  which  shall  be  the 
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crucial  test  of  tlie  value  of  the  evolutionary  practice  of  peaceful  times. 
The  two  fleets  will  have  to  reform  and  prepare  for  a  second  encounter^ 
much  resembling  that  which  has  just  taken  place.  To  paraphrase  the 
remark  of  a  distinguished  General,^^  ^ow  is  the  time  for  the  reserve 
"  squadron."  Picture  to  yourselves  the  elfect,  moral  as  well  as  material, 
of  a  well-ordered  column  of  fresh  ships  bearing  down  at  superior  speed 
upon  a  group  of  vessels  endeavouring  to  re-form  after  passing  through 
an  encounter  such  as  I  have  attempted  to  describe.  Should  any  vessel 
have  received  no  other  damage  than  the  disabling  of  her  machinery, 
she  will  yet  be  at  the  mercy  of  any  that,  still  possessing  the  power  of 
motion,  may  be  ordered  to  cannonade  or  ram  her ;  and,  refusing  to 
strike,  may,  as  she  lies  motionless,  be  conveniently  disposed  of  by  one 
of  Mr.  Whitehead's  torpedoes,  which  may  be  not  inaptly  termed  the 
successors  of  the  old  fire-ships. 

Believing,  as  I  think  there  is  fair  ground  for  believing,  that  some- 
thing  like  this  will  be  the  course  of  a  general  action  in  future,  I  may 
venture  to  suggest  what  I  deem  the  best  mode  of  arranging  a  fleet  to 
engage  in  it  and  the  proper  steps  to  be  taken  to  carry  it  to  a  successful 
issue.  I  have  no  desire  to  dogmatize ;  indeed  I  have  not  the  know- 
ledge sufficient  to  lay  down  what  may  be  received  as  an  inflexible  law. 
It  is  impossible,  just  at  present  at  least,  to  bring  forward  conclusive 
proof  of  the  superiority  of  one  formation,  or  of  one  manoeuvre,  over 
any  other.  The  art  of  tactics  is  not  invariable  but  ever  changing, 
though  always  owning  allegiance  to  the  eternal  laws  of  strategy.  So 
that,  remembering  what  will  very  likely  be  expected  from  the  ships  of 
a  fleet  in  action  and  the  means  with  which  they  are  supplied  for  fight- 
ing, all  that  can  be  usefully  done  here  is  to  state  the  advantages  and  dis- 
advantages of  any  particular  formation  or  any  particular  manceuvre. 
That  some  one  formation  is  the  best  for  battle — not  under  all  circum- 
stances, but  most  generally — I  do  not  doubt  in  the  least.  My  friend, 
Commander  Fisher,  in  a  most  interesting  little  pamphlet,  quotes 
the  opinion  of  a  distinguished  French  Admiral,  that  "  the  armour- 

plated  navy  recognizes  no  fundamental  order  of  battle."  Kow,  no 
one  can  have  a  greater  res^DCct  than  I  have  for  the  gallant  !N^avy  of 
France,  our  worthiest  antagonist  on  the  sea ;  but  I  cannot  avoid  the 
conviction  that  that  sentence  does  not  contain  an  article  of  orthodox 
tactical  belief.  If  by  it  we  are  to  understand  that  no  undeviating  rule 
for  forming  a  fleet  for  action  should  be  laid  down,  then  I  agree  with  it ; 
but  only  then.  Depend  upon  it.  Sir  Howard  Douglas  was  nearer  the 
truth  when  he  said  that  the  formation  for  battle  in  the  most  "  speedy 
SiJid  precise  manner  "  was  the  true  end  of  all  preliminary  manoeuvres. 

I  hold,  then,  that  we  must  have  some  definitely  arranged  set  of 
formations  from  which  to  select  the  one  best  adapted  to  the  particular 
circumstances  in  which  om*  fleet  may  happen  to  be  placed.  One  for- 
mation appears  to  me  to  possess  more  advantages  than  all  others,  that 
the  peZo^ort-formation  in  echelon.  The  germ  of  the  peloton  I  find 
is  contained  in  a  book  of  so  old  a  date  as  the  Italian  translation 
of  Ramatuelle's     Tadique  Navale,''  published  at  Naples  in  1813. 


"  Voici  le  beau  moment  pour  la  cavalerie." 
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Ramatuelle  was  a  Frenchman,  and,  according  to  Sir  Charles  Ekins,  was 
the  great  authority  in  tactics  in  France  during  the  "  old  war."  His 
countrymen  have  since  elaborated  the  idea  of  the  pelotoii.  His,  if  I 
remember  right,  was  composed  of  four  ships.  The  late  Count  Bouet- 
Willaumez  proposed  a  formation  with  three,  and  the  official  tactique  of 
the  French  Navy,  if  I  am  rightly  informed,  contains  rules  for  the  for- 
mation with  both  numbers.  This  attempt  to  devise  a  formation  for 
action  falls  within  the  true  province  of  the  tactician ;  and  it  is  only  after 
numerous  evolutionary  experiments,  that  he  can  feel  any  hope  of  lighting 
upon  that  which  is  best. 

All  iron-clad  ships — to  a  far  greater  degree  than  those  of  any  older 
type — are  constructed  so  as  to  be  able  to  deliver  a  heavy  bow-fire. 
Some  Officers  even  think  that  all  broadside-ports  should  be  so  con- 
structed as  to  admit  of  no  fire  ah  a  ft  the  beam  and  greatly  increased 
arcs  of  training  before  the  beam.  A  fleet  going  into  action  in  "  line- 
ahead  "  would  reduce  its  bow- fire  to  that  of  a  single  ship,  and  the 
number  of  prows  ready  for  instant  attack,  to  one.  Most  of  our  heaviest 
ships,  and  those  too  of  other  powers,  are  devised  to  fire  broadsides.  A 
fleet  in  "  line  abreast  "  can  only  fire  a  broadside  from  one  set  of  guns 
in  each  of  two  ships  on  its  extreme  flanks,  and,  in  fact,  only  when  it  is 
outflanked.  A  fleet  in  "  bow-  or  quarter-line  "  can  fire  its  guns  ahead 
and  on  the  broadside  as  well,  but  its  re^r  ships  seem  to  me  to  lack 
support.  Consequently  I  think  we  must  adopt  an  "order  of  battle" 
which  shall  combine  as  many  of  the  advantages,  with  as  few  of  the 
defects,  of  the  formations  just  enumerated.  This  appears  to  me  to  be 
found  in  the  echelon  of  jpelotons. 

I  believe  I  am  correct  in  ascribing  the  important  modification  of  the 
original  equi-angular  peloton,  known  as  the  "  scalene- triangle,"  to 
Sir  Thomas  Symonds  and  Captain  Groodenough.  A  fleet  formed  of 
such  pelotons  in  echelon,  would  at  all  events  have  these  advantages — no 
bow  gun  and  no  broadside-gun  would  be  masked  by  a  friendly  vessel ; 
no  consort's  hull  would  intervene  between  the  prow  of  any  ship  and 
the  enemy  ;  a  slight  change,  of  course,  would  convert  the  order  " 
into  ^'  indented  line  ahead,  or  abreast ;"  each  leader  has  a  support  and 
a  reserve  ;  rallying  points  are  sufficiently  numerous  for  one  to  be 
always  pretty  near  after  the  disorder  of  a  melee;  and,  I  think,  it 
enables  a  fleet  to  reform  in  it  rapidly.  Do  not  suppose  that  I  am  so 
wedded  to  this  formation  for  action  that  I  would  wish  to  see  its  adop- 
tion authoritatively  imposed  upon  all  Flag  Officers  in  time  of  war.  I 
assure  you  I  am  not.  I  have  no  "  pet "  order-of»  j.^ttle.  I  have 
brought  this  forward  now,  chiefly  as  an  illustration  of  the  method  by 
which  tactical  formations  may  be  evolved  from  fleet  evolutions.  On  a 
former  occasion  and  in  another  place,^  I  ventured  to  bring  the  advan- 
tages of  this  formation  to  the  notice  of  an  assemblage  of  my  brother 
Officers.  My  object,  then  as  now,  was  chiefly  to  draw  attention  to  the 
too-neglected  subject  of  N'aval  Tactics.  I  was  carefal  then  to  assert 
my  conviction,  "  that  the  actual  requirements  of  battle  can  never  be 

*  At  Plymouth,  May  27tb,  1872,  before  the  members  of  the  Plymouth  United 
Service  Institution. 
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provided  for  in  the  drill-book  or  the  signal-book."  And  if  I  now 
repeat  much  of  what  I  then  adduced,  it  is  because  I  still  long  to  obtain 
more  thought  and  study  for  this  great  subject. 

My  efforts  then,  such  as  they  were,  were  kindly  seconded  by  many 
friends.  I  soon  found  myself  engaged  in  a  correspondence  sufficiently 
extensive  to  show  that  the  number  of  silent  students  of  Naval  Tac- 
tics, though  small,  is  by  no  means  unimportant.  The  letter  of  one  of 
my  correspondents  contained  some  remarks  so  valuable  and  striking, 
that  I  shall  make  no  apology  for  quoting  them : — 

"  I  think  that  it  would  be  of  service  if  certain  orders  of  attack  were 
^'  invariably  accompanied  by  corresponding  develojjmeiits  of  attack." 

Again — 

"  This  strictly  tactical  movement  (that  of  bringing  overwhelming 
'  force  upon  some  portion  of  the  enemy's  fleet)  should  not  be  left  to 
^'  chance  or  signal,  but  should  be  one  of  the  direct  logical  sequences 

of  the  order  of  attack  adopted;  such  order  of  attack  being  arranged 

on  sight  of  the  enemy's  formation,  being  governed  by  it,  and  calcu- 
"  lated  to  take  the  best  advantage  of  it." 

These  passages  occur  in  a  communication  which  I  received  from  a 
young  Officer,  Lieutenant  H.  G-renfell,  whose  capacious  grasp  of  the 
true  principles  of  the  art  at  so  early  a  period  of  his  service,  augurs 
well  for  the  future  tactical  efficiency  of  our  ISTavy,  in  which,  I  believe, 
he  will  not  stand  alone. 

I  shall  not  occupy  your  time  long  in  explaining  how  I  believe  that 
FLEET  EVOLUTIONS  during  peace  may  be  turned  to  account  in  ascertain- 
ing and  establishing  tactical  formations  and  manceuvres  for  adoption 
in  w^ar.  That  has  been  so  admirably  done  in  the  article  in  Naval  Science, 
-  to  which  I  have  already  made  allusion,  that  to  those  who  have  read  it, 
I  could  tell  little  that  they  would  not  have  already  learned.  But  one 
main  purpose  of  this  lecture  would  be  unfulfilled  if  I  were  not  to  do 
so,  though  briefly,  before  I  finish.  One  great  step  towards  such  a  con- 
summation has  already  been  taken.  By  the  practice  of  the  last  two  or 
three  years,  the  assemblage  annually  of  two  or  more  squadrons  com- 
bined under  a  single  chief,  has  become  a  recognised  naval  institution. 
Up  to  the  present  moment  we  have  taken  advantage  of  this  collection 
of  the  mightiest  fleets  wdiich  the  w^orld  has  ever  seen,  solely  to  execute 
a  few  drill  manoeuvres,  for  no  other  reason,  apparently,  than  because 
they  are  to  be  found  in  the  signal-book.  It  is  not  surprising  that  even 
to  those  who  aided  in  carrying  them  out,  they  seemed  terribly  unin- 
teresting and  unmeaning.  It  w^ould  be  the  same  with  all  drill,  if  it 
were  to  end  merely  as  drill.  Turning  to  the  right-  or  left-about,  would 
be  the  dreariest  occupation  ever  invented,  if  it  were  to  lead  to  nothing 
but  pivotting  on  the  heels.  'No  one  would  ever  take  kindly  to  the 
motions  of  spunging  and  loading,  if  he  did  not  feel  sure  that  some  day 
he  would  have  to  ram  home  real  powder  and  shot. 

I  remember  when  I  was  one  of  the  gunnery  students  in  the  Ex- 
cellent " — an  ahna  mater  for  whom  I  shall  ahvays  have  the  greatest 
veneration  and  regard — we  nsed  to  joke  each  other  upon  being  made 
to  learn  in  oui'  musketry  drill,  that  "  all  a  soldier's  other  instruction 

in  marching  and  manoeuvring  can  do  no  more  than  place  him  in  the 
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^'  best  possible  position  for  using  his  weapon  with  effect.''  Like  many 
other  things  which  I  learnt  in  the  "  Excellent,"  and  which  in  my  con- 
temptuous ignorance  I  then  thought  useless  to  a  sailor,  that  short 
sentence  has  proved  to  me  a  most  valuable  acquisition.  It  has  at  least 
enabled  me  to  estimate  aright  the  tactical  importance  of  mere  evolu- 
tionary exercise.  From  the  summer  cruises  of  our  "  combined  fleets  " 
we  ought  to  obtain  the  knowledge  how  "to  use  our  weapons  (of  what- 
ever kind)  with  effect." 

Why  should  we  not  take  some  formation — say,  for  the  sake  of  argu- 
ment, that  which  I  have  proposed — and  forming  our  fleet  in  it,  advance 
against  a  line  of  targets,  previously  laid  out,  supposed  to  represent  an 
enemy's  line  ?  Place  the  targets  in  any  ''order"  you  please  (they 
might  be  moored  in  the  mouth  of  the  Channel),  we  should  at  least 
be  able  to  form  some  estimate  of  the  value  of  bow-fire  when  advancing. 
We  might  also  arrive  at  some  knowledge  of  the  relative  handiness  of 
different  formations  for  attack.  We  might  learn,  too,  how  far  the 
smoke  from  guns  or  funnels  would  interfere  with  the  exact  mainte- 
nance of  any  given  formation.  We  might  also  find  out  which  would 
be  the  best  station  for  the  leaders.  I  believe  we  might  go  further  than 
this,  and  that  w^e  might  make  one  part  of  the  Fleet  operate  against  the 
other.  We  might  discover  how  many  shots  could  be  fired  from  a 
carefully-laid  bow-gun  when  two  fleets  were  rapidly  approaching.  We 
might  teach  ourselves  a  great  deal  about  the  proper  rate  of  speed  for 
action.  And  we  might,  I  venture  to  think,  gain  much  practical  ex- 
perience of  the  offensive  and  defensive  efficiency  of  the  Harvey  torpedo 
in  fleet  actions  ;  for  the  ships  of  each  fleet  might,  in  their  mock  engage- 
ment, tow  a  ''  dummy  "  on  either  side,  provided  with  a  few  grains  of 
some  explosive  as  a  "blowing  charge,"  merely  to  mark  its  action.  The 
tactics  of  the  ram,  of  course,  we  could  not  attempt  in  a  fleet,  but  we 
might  do  so  with  steam-launches,  either  towing  two  buoys  to  represent 
a  ship  (as  Captain  Goodenoagh  has  suggested  in  a  letter  in  my  posses- 
sion), or  specially  protected  against  the  injuries  of  collision ;  or  we 
might,  as  the  Russians  have  done,  try  the  same  thing  with  small  gun- 
boats. 'Not  is  this  all  that  we  might  do  with  our  Fleet  in  peace  to 
prepare  us  for  the  very  object  of  our  existence  as  naval  Officers,  viz., 
the  perfecting  of  oUr  efficiency  in  war.  We  might,  as  has  been  sug- 
gested to  me  by  Captain  Wilson  of  Her  Majesty's  ship  "  Impregnable," 
pit  one  division  of  our  Fleet  against  another  as  blockaders  and  block- 
aded, and  thus  illustrate  what  the  history  of  the  Crimean  and  Franco- 
German  contests  shows  would  be  no  unusual  occupation  of  ships  in  war. 

I  believe  I  can  easily  prove  that  there  is  nothing  new,  nothing  that  will 
cause  great  expense,  and  nothing  dangerous  to  the  ships  in  the  proposals 
I  have  brought  forward.  Unfortunately,  it  is  not  only  such  objections 
as  those  that  have  to  be  met  by  anyone  who  desires  to  advance  the  tacti- 
cal efficiency  of  the  Service.  Some  amongst  us  there  are,  who  deem 
all  evolutionary  practice  useless ;  who,  rel3dng  upon  their  own  un- 
doubted skill  and  heaven-sent  gift  (for  such  it  is)  of  deftly  handling 
ships  and  squadrons,  decry  the  instruction  of  others  less  gifted  than 
themselves ;  who,  because  the  extraordinary  and  original  genius  of  a 
great  naval  architect  has  given  us  ships  which  are  the  admiration  and 
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the  models  of  the  navies  of  the  world,  think  that  with  their  guns  and 
rams  we  must,  in  the  old  headlong,  inconsiderate  way,  bear  down  all 
that  dare  to  stand  against  us.  I  wish  that  those  who  think  thus,  would 
study  the  tactical  history  of  the  Kavy  a  little.  In  it  they  would  find, 
how  in  our  "  dark  age  "  of  naval  tactics,  the  British  Fleet  won  few 
victories,  and  no  very  glorious  ones ;  and  how,  till  the  era  of  true 
tactical  knowledge  dawned,  the  actions  in  which  it  was  engaged  were, 
as  a  rule,  indecisive  or  partial.  They  would  find  how  patient  a  student 
of  tactics  was  even  our  great  Nelson,  who  spent  many  an  hour  in 
pondering  over  all  the  possible  circumstances  of  battle,  and  whose 
favourite  occupation  it  was  to  listen  while  the  chaplain  read  to  him 
from  Clerk  of  Eldin's  Essay.  They  should  remember  Captain  Colomb's 
apophthegm,  that  "  the  brave  man  had  better  be  intelligently  brave 
while  he  is  about  it."  Surely  to  them  we  may  apply  the  words  which 
Shakespeare  puts  into  the  mouth  of  Ulysses  ;  for  they  indeed  it  is, 
who — 

Count  wisdom  as  no  member  of  the  war ; 
Fore-stall  pre-science,  and  esteem  no  act 
But  that  of  hand  :  the  still  and  mental  parts  — 
That  do  contrive  how  many  hands  shall  strike 
When  fitness  calls  them  on ;  and  know,  by  measure 
Of  their  observant  toil,  the  enemies'  weight, — 
Whj,  this  hath  not  a  finger's  dignity : 
They  call  this — bed-work,  mappery,  closet- war  ; 
So  that  the  ram  that  batters  down  the  wall, 
For  the  great  swing  and  rudeness  of  his  poize, 
They  place  before  his  hand  that  made  the  engine, 
Or  those,  that  with  the  fine-ness  of  their  souls, 
By  reason  guide  his  execution." — 

Troilus  and  Cress. ^  act  i,  sc.  3. 

Yet  it  was  by  the  aid  of  such  "closet- war  "  that  Rodney  restored  the 
prestige  of  the  British  IsTavy ;  and  in  our  day  we  have  seen  how  the 
"  observant  toil  "  of  Yon  Moltke  and  his  assistants  has  ended  in 
shaping  the  destinies  of  Europe  for  many  years  to  come. 

It  will  be  easy  to  estimate  roughly  the  expense  of  such  exercises  as 
those  I  suggest.  Put  the  number  of  ships  in  the  Fleet  at  twelve.  Let 
them — devoting  Saturday  and  Sunday  to  the  two  neighbour  virtues  of 
cleanliness  and  godliness — manoeuvre  for  five  days  in  each  of  two  con- 
secutive weeks,  and  for  four  hours  a- day.  That  would  give  a  total  of 
forty  hours'  exercise.  Two  tons'  extra  expenditure  of  coal  per  hour 
for  each  of  the  twelve  ships  would  amount  to  nine  hundred  and  sixty 
tons,  which,  at  thirty  shillings*  per  ton,  w^ould  cost  less  than  fifteen 
hundred  pounds.  At  this  rate  I  fancy  the  sea-fights  at  Admiralty 
Patch  or  Middle  Deep  would  necessitate  but  a  small  fraction  of  the  ex- 
penditure caused  by  the  battles  of  Codford  Bridge  or  the  Hog's  Back. 

All  naval  history  proves  the  wisdom  of  some  such  exercise.  There 
is  nothing  new  in  it.  In  one  of  the  oldest-recorded  sea-fights,  that  at 
Lade,  the  defeat  of  the  lonians  by  the  Persians  was  mainly  caused  by 
the  Samians'  undisciplined  impatience  of  the  tactical  instruction  of 

*  Since  this  was  written  the  price  of  coals  has  enormously  increased  ;  still  it  may 
be  hoped  that  it  will  have  fallen  about  the  months  of  July  or  August. 
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the  Phocaean  admiral,  Dionysius.  Any  one  who  cares  to  follow  up  the 
subject,  will  find  in  that  admirable  newspaper,  the  New  York  Army  and 
Navy  Journal^  2b  series  of  essays — now  in  course  of  publication — on 
ancient  and  mediaeval  sea-fights  by  a  distinguished  and  accomplished 
Officer  of  the  American  Navy,  Captain  Foxhall  Parker.  They  will  be 
found  to  be  not  only  papers  of  considerable  literary  merit,  but  also 
highly  interesting  as  showing  the  unbroken  continuity  of  tactical 
knowledge  and  practice  in  former  days.  In  the  least  scientific  age  of 
our  own  naval  power,  the  proceedings  of  our  Fleets,  such  as  they  were, 
indicated  the  same  careful  preparation.  It  is  difficult,  almost  im- 
"  possible,"  says  Mr.  Laughton,  in  a  remarkable  essay  on  The  Sove- 
Q-eignty  of  the  Sea,^  which  every  naval  Officer  should  read,  "  to  under- 
stand  how  ships  of  the  clumsy  form  and  rig,  which  was  the  neces- 
sity  of  the  age,  could  manoeuvre  at  all  *  *  but,  if  there  be 
any  truth  in  history,  the  English  ships  did  manoeuvre,  and  that,  too, 
in  some  species  of  formation."  In  the  Calendar  of  State  Faioers^  I 
find  an  abstract  of  a  letter  from  Sir  William  Gierke  to  Secretary  Wil- 
liamson, dated  "Royal  Charles,"  The  Downs,  May  30th,  1666,  in  which 
the  writer  says,  "  They  have  been  modelling  the  Fleet."  We  who  have 
so  often  seen  hoisted  the  signal  to  "  Take  down  in  writing  the  organisa- 
"  tion  of  the  Fleet,"  will  readily  understand  what  that  means. 

The  proposal,  therefore,  to  improve  our  tactical  knowledge  is  one 
sanctioned  by  appeals  to  experience,  is  not  rendered  impossible  by 
great  additional  expense,  and  is  recommended  by  every  principle  of 
policy  to  our  adoption.  At  the  present  moment,  naval  tactics  can  be 
scarcely  said  to  exist.  What  have  we  done  to  advance  the  art  since 
the  introduction  of  steam  ?  Take  the  few  lines  of  tactical  suggestions 
prefixed  to  the  action- signals  of  our  present  signal-book.  Is  there — 
with  the  single  exception  of  the  one  which  does  acknowledge  the 
existence  of  steam-power — any  which  would  not  have  been  as  suitable 
to  the  days  of  the  Armada  as  to  our  own  ?  One  indeed  does  breathe 
vsomething  like  a  faint  inspiration  of  obsolete  tactical  principles.  I 
cannot,  of  course,  quote  the  words  of  the  signal-book  here  ;  but  I  may 
say  that  in  the  volume  (clxiv)  of  the  Calendar  of  State  Papers  already 
mentioned,  will  be  found  notice  of  a  letter  from  Prince  Rupert  to  the 
King,  in  which,  after  asserting  his  "zeal  for  the  Service  "  (for  the  art 
of  blowing  one's  own  trumpet  was  as  well  understood  in  the  Prince's 
day  as  in  our  own),  he  says,  "  The  additional  orders  show  his  anxiety 
to  follow  instructions."  He  encloses  a  copy  of  these  orders  from 
which  I  make  the  following  extract : — 

^'  Additional  fighting  instructions  ;  being  orders  for  forming  the  line  of  battle  in 
case  of  attack  or  defence,  and  in  different  conditions  of  the  wind.    The  Com- 
"  manders  are  forbidden,  on  pain  of  death,  to  fire  over  any  of  their  own  ships.'' 

The  milder  manners  of  our  own  age  have  softened  the  penalty ;  we 
have  hardly  improved  upon  the  instructions.  What  we  require  is  a  set 
of  tactical  maxims  or  rules,  drawn  up  in  accordance  with  the  require- 
ments of  modern  sea- warfare :   not  necessarily  containing  absolutely 


*    Fortnightly  Eeview,"  August  1st,  1866,  p.  724. 
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imperative  injunctions,  but  laying  down  in  clear,  unmistakable  terms^ 
the  broad  principles  of  naval  tactics. 

Gentlemen,  1  have  already  taken  up  too  much  of  your  time  in  what, 
I  fear,  has  been  but  a  dreary  explanation  of  a  dreary,  although  an  im.- 
portant,  subject.  If  I  have  been  tedious,  it  was  because  I  wished  to 
persist  in  trying  to  arouse  the  feeling  that  the  British  Navy  is  bound 
to  show  the  way  in  this,  as  in  other  paths,  to  the  navies  of  the  world.^' 
Standing  here  beneath  the  very  roof  that  covers  so  many  relics  of  our 
heroic  past,  I  cannot  but  remember  that  we  are  the  holders  of  a  glo- 
rious heritage  ;  we  are  the  representatives  and  professional  descendants 
of  the  gallant  spirits  who  won  for  our  country  the  sovereignty  of  the 
seas.  True,  in  the  zenith  of  her  power  she  voluntarily  abandoned  the 
right  to  it;  and  "it  is  now,"  to  use  the  words  of  onef  who,  in  the 
study  of  naval  history,  has  been  my  master  and  guide,  "  only  a 
"  memory  of  those  past  times,  when  an  unrestrained  barter  of  cotton 

and  sour  wine  was  not  supposed  to  be  all  that  was  necessary  for  the 
"  advantage  of  a  nation. "J  The  titular  sovereignty  having  been  thus 
freely  laid  aside,  it  is  more  than  ever  incumbent  on  us  to  fortify  and 
secure  the  real  and  virtual  power.  Those  of  us  who  attempt  to  do  so, 
will  find  that  there  are  many  difficulties  to  oppose,  many  obstacles  to 
overcome.  The  record  of  past  achievements  should  cheer  us  on,  for 
it  is  truly  "  a  stirring  sound."  We  do  not  indeed,  in  our  attempts  to 
improve  the  tactical  efficiency  of  the  Navy  (to  borrow  another  phrase 
from  the  great  historian, §  whose  words  I  have  just  quoted),  "  fight 
beneath  the  cold  shade  of  those  above  us  !  "  Our  contest  is  waged 
beneath  a  chiller  shadow  ;  that  of  popular  indifference  and  of  too- 
frequent  professional  apathy  and  neglect. 

Captain  Goodenough,  R.N. :  I  rise,  merely  to  ask  Captain  Bridge  to  correct  a 
small  point  in  his  exceedingly  interesting  and  very  suggestive  paper.  I  would  ask  him 
to  correct  what  he  states  with  reference  to  the  formation  of  ships  in  pelotons  of 
scalene-triangles,  which  he  said  was  due  to  Sir  Thomas  Symonds  and  myself.  It  was 
due  to  Sir  Thomas  Symonds  alone,  who  thought  of  it,  and  worked  it  out.  I  can 
only  say  I  think  in  certain  cases  it  might  be  made  great  use  of,  because  while  you 
have  two  ships  in  the  position  of  your  attack  and  of  your  support,  you  have  the  third 
at  a  free  distance  as  your  reserve  ship. 

On  the  general  subject  of  "  Naval  Tactics,"  I  think  we  cannot  do  better  in  a  time  of 
great  uncertainty,  than  to  heap  up  as  many  propositions  and  as  many  ideas  of  tactics 
as  possible,  and  then  proceed  by  trials  in  our  squadrons  at  sea,  to  demolish  those 
which  are  shown  to  be  utterly  useless. 

There  is  one  thing  which  I  think  both  the  Lecturer  and  Captain  Colomb — who  are 
more  than  students  of  the  art  of  naval  tactics, — might  do  for  us,  and  that  is  to  define 
a  few  of  the  terms  which  are  used  in  maritime  warfare  ;  for  instance,  such  terms  as 
"evolution,"  "tactics,"  "manoeuvres,"  "strategy."  Eefore  we  can  set  out  on  an 
examination  of  "  naval  tactics  ;  "  before  a  useful  paper  can  be  written  such  as  it  is  pro- 

^  "  and  if  now  and  then  I  shall  seem  to  warm  into  a  style  somewhat  too 

stilted  and  pompous,  let  me  be  excused  for  my  subject's  sake." — C.  Kingsley. 

t  Mr.  J.  .K.  Laughton,  R.N.,  in  "  Fortnightly  Review,"  loc,  cit, 

X  A  naval  OlHcer's  opinion  upon  freedom  of  trade,  or  any  other  politico-econo- 
mical question,  is  not  likely  to  be  thought  of  much  weight ;  but  I  may  say  that, 
though  no  one  probably  goes  farther  than  myself  in  advocacy  of  the  most  unfettered 
liberty  of  commerce,  I  yet  agree  with  our  ancestors  that  it  is  "  not  all  that  is  neces- 
sary "  to  a  nation. — C.  A.  Gr.  B. 

§  Sir  William  Napier. 
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posed  shall  be  written  by  persons  who  are  asked  to  compete  for  the  prize  offered  by 
the  Junior  Naval  Professional  Association,  we  should  have  these  four  terms  properly 
defined. 

Captain  Colomb,  R.N.  :  I  have  some  difficulty  in  addressing  the  meeting,  because 
I  am  not  accustomed  to  receive  wliat  I  must  call  the  undeserved  praise  that  has  been 
given  to  my  little  endeavours  to  put  this  question  on  a  right  footing.  Possibly  there 
may  have  been  some  policy  on  the  part  of  the  Lecturer  in  beginning  with  a  tribute 
to  my  small  labours,  because  when  a  man  is  so  flattered  at  the  beginning,  he  is  not 
very  ready  to  offer]  hostile  criticism  farther  on.  But  I  think,  whatever  might  have 
been  said,  my  feeling  on  following  the  paper,  as  I  have  done,  word  by  word,  would 
have  been  the  same,  namely,  that  we  have  had  a  remarkably  clear,  concise,  and  able 
exposition  of  the  state  of  "  naval  tactics"  at  the  present  moment.  I  am  not  aware 
that  I  have  ever  read,  certainly  I  have  never  listened  to,  so  complete  a  description 
in  a  short  space,  of  the  points  that  must  be  attended  to  in  dealing  with  this  question 
of  "  naval-tactics." 

I  take  first  the  question  of  exercise.  The  Lecturer  draws  from  the  Italian  transla- 
tion of  the  French  work  which  he  lias  quoted,  these  words: — ''The  art  of  naval 
tactics  requires  continual  evolutionary  exercise  ;  for  merely  knowing  its  rules  will 
not  suffice  in  order  to  practise  it  correctly."  I  am  sure  there  never  were  truer 
words  said  as  to  the  practice  of  naval  tactics.  I  have  had  in  my  time  to  take  boats 
out  for  drill ;  I  have  drilled  models  on  the  table,  and  I  suppose  I  may  be  allowed 
to  know  a  little  of  the  present  system  of  tactics  in  the  Navy  ;  but  when  I  see  what  I 
have  learned  from  books,  or  from  the  manoeuvring  of  boats,  put  into  practice  in  a 
fleet,  I  feel  I  am  dealing  with  something  totally  different.  The  distances  you  liave 
to  deal  with  are  so  great,  the  question  of  smoke,  the  difficulty  of  making  out- 
signals,  the  difficulty  of  conveying  the  Admiral's  wishes  along  the  line  from  ship  to- 
are  so  unexpected,  that  you  feel  at  once  the  truth  of  that  saying. 

The  Lecturer  next  passed  to  the  question  of  classifying  "  naval  evolutions,"  and  I 
almost  entirely  agree  with  the  classification  that  he  has  put  forward,  viz.,  first,  to- 
take  the  single  ship  as  to  wliat  she  can  do  ;  tlien  to  come  to  manoeuvring  collectively  in 
small  aggregations,  as  I  suppose  he  put  it ;  and  next,  after  you  have  arrived  at  some 
satisfactory  platform  on  that  point,  to  pass  to  more  complicated  manoeuvres. 

Captain  G-oodenough  has  spoken  on  a  point  very  nearly  analogous  to  that,  on  the 
question  of  the  definition  of  terms  ;  and  that  is  a  most  important  one.  We  have 
been  obliged  to  construct  for  the  Navy  as  we  stand  at  present,  a  terminology  which 
has  gone  a  certain  way,  but  is  still  very  defective.  We  want  a  much  closer  defini- 
tion of  the  terms  we  use.  Captain  Goodenough  mentioned  some,  but  there  are 
many  others.  For  instance,  you  want  a  term  to  refer  the  mind  at  once  to  the  rela- 
tive position  of  ships  in  their  columns,  and  you  want  a  second  term  to  refer  the  mind 
at  once  to  the  relative  position  of  the  columns  in  a  fleet.  You  may  have  ships  in 
quarter-line,  and  you  may  also  have  the  columns  in  quarter-line.  The  ships  in  each 
column  may  be  in  line-abreast,  in  line -ahead,  or  in  quarter-line.  The  columns  in  the 
Fleet  may  also  be  in  line-ahead,  line-abreast,  or  quarter-line.  (Captain  Bridges  : 
In  echelon.)  Echelon,  as  you  call  it ;  I  call  it  quarter-line,  because  it  is  the  recog- 
nised term.  You  have  at  present  no  term  to  express  these  two  things ;  you  mix 
them  together.  You  say  the  Fleet  is  in  a  certain  "  formation,"  when  you  do  not 
convey  by  that  term  the  fact  that  the  ships  in  their  columns  are  disposed  in  one 
particular  way,  and  that  the  columns  in  the  Fleet  are  disposed,  perhaps,  in  another 
particular  way.    Terms  are  wanted  readily  to  express  these  conditions. 

The  Lecturer  next  comes  to  the  question  of  exercise,  and  he  says  :  Not  only  do  I 
think  that  repeated  exercise  in  all  such  evolutions  is  necessary  to  give  us  the  power 
of  imparting  strength  and  flexibility  to  our  fleet -formations  ;  but  I  also  feel  convinced 
that  it  is  by  such  exercise  alone  that  we  can  ever  hope  to  discover  what  manoeuvres 
will  be  of  most  advantage  to  us  if  we  are  ever  to  fight  another  general  action  at  sea.'* 
There  again  is  a  distinct  and  clear  point.  It  is  only  by  constant  experiment,  and,  as 
Captain  Groodenough  has  stated  the  excision  of  those  movements  and  formations, 
which  are  found  to  be  useless,  that  you  can  ever  make  any  progress. 

The  Lecturer  speaks  strongly  about  the  separation  of  drill  from  tactics,  and  that  is 
a  point  on  which  I  also  am  very  strong.  Your  drill  is  quite  a  different  thing  from 
your  tactics  ;  it  is  a  matter  of  exercising  the  nerve  and  brain,  and  teaching  Officers 
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by  more  complicated  manoeuvres  to  be  confident,  when  the  simple  manoeuvre  comes 
which  is  to  take  them  into  battle.  He  next  says  the  way  to  separate  drill  from 
tactics  is  to  have  a  drill  book  for  our  Fleets.  It  is  not  more  than  a  few  days  since 
that  I  wrote  pointing  out,  that  that  was  the  only  solution  of  the  question  at  the 
present  time.  You  cannot  be  perpetually  altering  the  official  book,  which  you  might 
have  to  depend  upon  at  any  moment  in  war.  But  if  you  have  a  separate  drill-book, 
which  is  to  be  used  for  drill  and  for  experiment  only,  you  may  make  it  as  large  as 
you  like.  You  may  introduce  any  sort  of  manoeuvre  that  anybody  proposes,  and  you 
may  give  the  Fleet  the  power  of  working  with  this  drill-book,  for  experiment  and 
drill,  and  you  may  make  it  a  feeder  to  the  recognised  official  tactics  of  the  Navy. 
That  is  to  say,  by  having  a  drill-book,  so  to  speak,  not  official,  you  may,  as  your 
knowledge  increases,  and  your  experience  enables  you  to  detect  what  is  right  and 
what  is  wrong,  recognise  with  certainty  in  your  official  "  signal-book,"  those  move- 
ments which  you  desire  to  retain,  and  you  may  put  out  of  sight  those  which  you  do 
not  desire  to  retain. 

The  next  point  that  I  wish  to  draw  attention  to,  is  analogous  :    We  must, 
then,  make  up  our  minds  to  evolve  from  the  evolutionary  system,  which  the  industry 
"  and  patient  thought  of  some  of  our  most  enlightened  Officers  have  given  us,  a  real 
system  of  tactics.    We  must  make  more  certain  and  more  plain,  the  distinction 
between  true  tactics  and  mere  manoeuvres,  and  also  the  close  connection  between 
*'  them,  which  makes  one  the  basis  and  foundation  of  the  other."    I  have  nothing 
to  add  to  these  words,  and  have  only  to  express  my  agreement  with  them. 

The  Lecturer  draws  attention  to  the  very  short  interval  of  time  that  -would 
elapse  between  the  moment  at  which  two  fleets  sight  each  other,  and  that  at  which 
they  will  begin  to  fight."    A  brother  Officer  of  mine  meeting  me  the  other  day, 
said,  "  I  do  not  agree  with  you  in  your  views  of  tactics.    You  like  a  great  deal  of 
manoeuvring."    I  said,  "  I  am  very  sorry  for  that.    I  am  afraid  you  have  not  quite 
gatliered  what  I  have  endeavoured  to  convey,"  because  I  am  satisfied  with  the 
Lecturer,  that  unless  your  mind  is  made  up  beforehand,  unless  your  "  sailing  for- 
mation,"  as  he  puts  it,  is  very  closely  analogous  to  your  fighting  formation,  you 
will  find  yourself  in  a  difficulty.    There  will  be  no  time  to  make  dispositions  in 
the  event  of  meeting  a  fleet  ;  your  dispositions  must  be  made  before  hand,  your 
mailing  formation  must  be  such  as  will  at  least  enable  you  to  pass  to  your  fighting 
formation,  in  the  shortest  possible  time.    Signals  and  manoeuvres  are,  I  take  it, 
quite  out  of  the  question. 

Then  the  lecturer  proceeds  to  describe  what  he  supposes  "will  be  the  course  of 
naval  action.  He  puts  the  speed  at  about  eight  knots.  I  have  always  put  it  at 
ten  knots  myself,  because  that  has  seemed  to  me  the  general  idea  of  the  Navy ;  but 
if  I  were  to  express  my  private  opinion,  I  should  say  it  would  more  likely  be  eight 
knots  than  ten  knots.  Then  the  lecturer  goes  on  to  point  out  that  he  believes  the 
fleets  will  in  the  first  instance  pass  through  one  another  intact."  Now  they  say  naval 
Officers  never  agree,  but  I  must  say  I  do  agree  with  him  on  that  point.  I  believe 
the  fleets  would  pass  virtually  intact,  that  there  would  be,  as  he  describes  it,  a  re- 
formation, and  that  that  fleet  which  re-forms  quickest  and  is  most  ready  to  begin 
Bgain,  stands  a  very  good  chance  of  winning  the  day. 

Now  we  come  to  the  "  peloton,"  which  is  a  very  disputed  point.  The  peloton,  I 
believe,  was  omitted  from  the  original  edition  of  the  signal  book,  because  it  was  said — 
^ind  I  agreed,  I  think,  that  we  knew  nothing  about  it — we  did  not  know  what  its  real 
value  was.  It  afterwards  crept  into  tlie  signal  book,  because  it  was  said  to  possess  a 
certain  value.  But  the  system  of  manoeuvring  by  pelotons  is  quite  a  distinct  method 
of  manoeuvring  a  fleet.  In  the  case  of  a  peloton,  you  take  your  three  ships  or  your 
four  ships  in  a  group,  and  you  consider  and  treat  tliat  group  as  a  single  ship.  Theo- 
retically, the  ships  in  a  group  do  not  alter  their  formation.  In  the  group  of  three 
for  instance,  you  give  the  leader  the  charge  of  that  group ;  you  give  the  starboard 
ship  we  will  say  a  position  close  by  on  the  starboard  quarter ;  you  give  the  port  ship 
a  position  distant  on  the  port  quarter.  The  orders  those  ships  have,  are  in  all  cases 
to  maintain  those  positions,  roughly  of  course,  but  still  their  rallyinf):  ]:)oints  are 
those.  Well  now,  a  fleet  arranged  in  groups  or  pelotons  in  tliis  way,  becomes  very 
mobile,  inasmuch  as  you  manoeuvre  the  group  as  though  it  were  a  single  ship.  If 
you  have  a  fleet  of  twelve  ships,  your  signals  would  be  the  same  as  if  you  had  only 
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a  column  of  four  sliips,  you  do  not  trouble  anybody,  but  the  leaders  of  the  groups, 
and  it  is  supposed  that  the  men  who  are  leading  each  group  arc  picked  men, 
capable  men,  who  exercise  their  command  over  the  small  group.  The  theoretical 
effect  is  that  when  the  group  of  three  is  used,  you  reduce  the  chances  of  error 
by  two-thirds  ;  that  is  to  say,  if  you  make  your  signal,  whatever  it  may  be,  to  nine 
individual  ships,  some  of  those  individual  ships  may  go  wrong,  the  signal  may  be 
mistaken  ;  but  if  you  address  your  signal  to  three  of  those  ships — the  other  ships 
having  merely  particular  stations  to  keep— you  run  much  less  chance  of  confusion 
and  error.  I  am  not  prepared  to  say  that  tliat  is  the  system  of  tactics  of  the  future, 
but  I  am  prepared  to  say  that  it  is  a  matter  that  should  be,  like  every  other  qucition 
of  naval  tactics,  thoroughly  worked  out,  because  as  the  lecturer  said,  and  I  quite 
agree  with  him,  we  are  not  on  at  all  sure  ground,  we  want  experiment  to  guide  us. 
I  think  these  are  all  the  points  that  I  need  advert  to.  I  must  congratulate  Captain 
Bridge  on  the  very  excellent  lecture  he  has  given  us. 

Commander  W.  Davison,  R.N. :  The  naval  Service  must  be  congratulated  that  an 
Officer  should  be  still  left  on  the  active-list  capable  of  producing  such  an  able  and 
eloquent  paper  as  that  we  have  heard  to-night ;  and  who  has  also  the  moral  courage 
to  study  and  to  form  opinions  upon  a  professional  subject,  and  to  express  those 
opinions  publicly.  Moral  courage  on  professional  subjects  is  not  so  very  plentiful  in 
the  Navy  but  that  we  must  observe  with  gratification  that,  notwithstanding  recent 
legislation,  an  Officer  is  found  with  anything  to  lose,  who  is  possessed  of  that  risky 
qualification.  I  gather  from  the  paper  that  the  Navy  still  holds  to  the  idea  that 
there  is  "  a  royal  road  to  learning,"  some  instinctive  way  by  which  Officers  can 
acquire  knowledge  and  skill  in  the  profession  without  practising  it.  "When  landsmen 
are  particularly  ignorant  on  any  subject,  they  say  they  are  "  at  sea"  on  that  subject, 
and  I  presume  that  as  to  tactical  exercises,  it  is  in  that  sense  that  the  Navy  is  "  at 
sea."  Perhaps  the  fleet  is  only  in  that  sense  "  at  sea,"  that  is  to  say,  "  not  at  home  " 
in  tactical  manoeuvres,  that  there  has  been  a  want  of  intelligent  direction  at  head- 
quarters on  this  subject.  One  of  the  first  things  required  in  order  that  tactical 
manoeuvres  may  be  fairly  tested  is,  the  appointment  of  a  standing  "  tactical  committee  " 
to  meet  in  London,  say  for  the  three  winter  months  in  every  year,  for  the  purpose  of  col- 
lecting and  collating  what  has  been  done  by  the  squadrons  on  each  of  the  nine  foreign 
stations  in  the  course  of  the  previous  twelve  months,  to  elucidate  tactics  at  sea ;  and 
of  suggesting  what  ought  to  be  done  by  each  of  the  nine  squadrons  in  the  succeeding 
twelve  months  :  an  Experimental  or  Training  Committee  if  you  choose  to  call  it  so, 
on  naval  tactics,  consisting  of  thoughtful  Officers,  capable  of  learning  themselves  and 
of  forming  intelligent  opinions  upon  difficult  and  novel  matters.  If  this  was  a 
military  question,  instead  of  a  naval  one,  we  should  have  half  a  dozen  committees 
sitting  every  year,  each  charged  with  the  examination  of  a  separate  subdivision  of 
the  subject,  and  the  matter  would  be  exhausted  by  crucial  experiments  carried  out 
in  all  sorts  of  ways  under  all  possible  conditions ;  but  being  a  naval  subject,  it  is 
otherwise. 

It  is  deplorable  that  notwithstanding  the  annual  expenditure  of  so  many  millions 
sterling  upon  the  Navy,  and  the  crying  necessity  for  careful  investigation  arising  out 
of  the  recent  introduction  of  so  many  novelties  in  ships,  propulsion,  turning-appa- 
ratus, guns,  armour,  rams  and  torpedoes,  we  should  still  have  in  a  discussion  on  tactics 
to  deal  solely  with  opinions,  and  that  we  should  have  no  facts  ;  for  not  a  single  fact 
has  been  brought  before  us  to  night.  A  few  facts  have,  it  is  true,  been  brouglit 
from  Russia  and  France,  and  other  foreign  navies,  but  none  from  the  British  Navy. 
Why  is  this  ?  Why,  without  burning  a  single  extra  ton  of  coals,  it  would  be  possible 
to  chronicle  the  movements  which  are  being  performed  at  this  very  moment.  Every 
week  there  are  ships  going  out  of  Portsmouth,  Plymouth,  and  Sheerness,  for  tlie 
purpose  of  trying  their  turning  powers  and  speed  at  the  measured  mile.  Why  cannot 
the  Steam  Reserve  Officers  be  directed  to  chronicle  the  angles  of  helm  required  to* 
turn  each  of  those  ships,  in  one  common  tactical  half-circle,  at  one  uniform  rate  of 
speed,  say  eight  knots,  as  well  as  the  minimum  half-circle  at  highest  speed  ?  Why 
cannot  some  persons  of  intelUgence  be  employed  to  put  the  results  together  and 
tabulate  them  so  that  when  ships  meet  together,  the  Admiral  of  the  Elect  may  be 
able  to  turn  to  that  table,  and  say,  "  That  ship  is  so  long,  she  cannot  re- 
"  verse  her  course  without  describing  such  and  such  a  half-circle ;  the  wholo 
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"  fleet  must  be  guided  by  that  sliip's  turning  power,"  and  the  Captain  of 
every  other  ship  present  should  know  what  is  the  helm-angle  which  will  cause 
his  vessel  to  describe  a  similar  half-circle  similar  in  point  of  speed — we  want 
the  information  which  already  exists,  tabulated  and  circulated — but  which  it 
is  nobody's  business  to  tabulate  and  circulate — for  the  guidance  not  only  of 
tacticians,  but  of  fleets.  I  am  one  of  those  who  go  in  very  strongly  for  extreme 
simplicity  in  all  essential  tactical  manoeuvres.  By  that  I  am  to  be  understood  as 
drawing  a  wide  distinction  between  those  manoeuvres  which  are  simply  requisite,  in 
order  to  exercise  the  nerve  and  judgment  of  individuals,  and  to  enable  them  to  gain 
experience  and  confidence  not  only  in  their  own  powers,  but  in  the  capabiHties  of 
their  respective  vessels,  and  those  other  manoeuvres  which  are  to  be  practised  in  the 
presence  of  the  enemy.  Speaking  of  the  latter  part  of  our  duty,  I  think  the  tactics 
for  future  naval  battles  cannot  be  too  simple.  We  must  look  forward  to  future 
war-fleets  being  at  the  outset  of  a  great  maritime  struggle,  composed  very  much  as 
old  war  fleets  were,  viz.,  with  Officers  placed  suddenly  in  command  who  have  not 
heretofore  had  the  opportunity  of  serving  in  evolutionary  fleets.  These  Captains 
will  have  under  them  junior  Officers  who  have  also  had  no  experience  of  the  kind  ; 
and  they  will  have  half-disciplined  and  partially  trained  crews,  who  will  occupy  a 
great  deal  of  the  personal  attention  of  the  Commanding  Officers,  diverting  their 
minds  from  the  novel  study  of  fleet-tactics.  For  these  reasons,  manoeuvres  that  are 
absolutely  essential  for  handling  a  fleet  in  the  presence  of  an  enemy,  should  be  made 
as  simple  and  as  few  as  it  is  possible  to  devise.  There  appear  to  me  to  be  two  modes 
of  approaching  an  enemy  :  first  with  double  columns,  in  line  ahead  ;  and  secondly, 
with  a  more  or  less  extended  front,  presenting  indented  lines  of  one  form  or  another, 
varying  in  character  with  every  change  of  course.  But  which  of  these  should  be 
selected  for  the  approach,  will  depend  very  much  upon  the  formation  of  the  enemy. 
If  the  enemy  were  coming  up  in  two  columns  in  line  ahead,  it  would  be  a  waste  of 
power  to  mask  your  own  batteries  by  attacking  that  enemy  in  a  very  extended  line. 
The  enemy  would  in  fact  concentrate  his  whole  force  upon  two  ships  in  width  of 
your  extended  line,  so  that,  in  that  case,  the  enemy's  formation  would  compel  the 
adoption  on  your  part  of  a  small  front  and  great  depth,  such  as  would  be  obtained 
by  some  formation  like  that  of  "  double-columns  in  line  ahead."  The  question  is, 
whether  even  if  the  enemy  be  formed  in  an  extended  line,  you  would  not  do  better 
by  concentrating  the  whole  of  your  force  upon  the  smallest  portion  of  his  line,  and 
this  would  be  effected  by  attacking  him  in  "  double  columns  in  line  ahead."  An  ex- 
tended formation,  whether  in  echellon  or  otherwise,  would  be  chiefly  useful  against 
a  retiring  or  pursuing  foe.  If  the  attack  upon  a  willing  enemy  be  made  in  extended 
line,  that  formation  should  be  adopted  which  will  admit  of  the  maximum  of  flexi- 
bility, with  the  least  confusion  in  frequent  and  rapid  changes  of  course,  and  that 
can  be  most  readily  reversed  after  each  charge.  This,  and  not  the  best  theoretical 
formation  for  the  delivery  of  artillery  fire,  seems  the  governing  condition.  This  if 
arranged  so  as  not  to  mask  each  other's  fire  on  one  course,  will  do  so  on  any  con- 
siderable alteration  of  course.  Artillery  fire  will  not  be  very  effective  in  the  rapid 
movements  which  will  take  place  when  one  fleet  charges  another.  I  have  no  par- 
ticularly great  faith  in  our  gunnery  practice  at  present.  It  is  capable  of  much 
improvement  ;  but  even  when  it  is  so  improved,  you  cannot  expect  many  useful 
hits  to  proceed  from  bow  fire,  supposing  both  fleets  to  be  approaching  each  other  at 
great  speed.  Of  course,  in  case  of  a  retiring  enemy,  bow  fire  would  become  a  very 
important  element,  and  the  more  indented  and  extended  your  line,  the  better.  I 
am  not  one  of  those  who  think  it  may  not  sometimes  be  necessary  for  tactical  pur- 
poses to  show  your  stern  to  the  enemy.  It  may  be  necessary  when  you  pass  through 
the  line  to  be  able  to  fire  abaft  the  beam  and  astern  as  well  as  a-head.  Nor  can  we 
always  expect  to  be  strong  enough  to  be  the  attacking  fleet ;  and  stern  fire  is 
essential  in  a  running  fight.  In  dealing  with  tactical  manoeuvres  in  the  presence  of 
an  enemy,  we  must  not  forget  that  a  number  of  unarmoured  ships  will  be  in  com- 
pany. If  the  enemy  be  allowed  to  cut  off"  the  ironclads  from  all  the  unarmoured 
vessels,  it  would  not  be  his  policy  to  leave  those  small  ships  unmolested.  And  when 
the  ironclads  have  passed  through  the  enemy's  line,  he  will  be  in  the  middle  of  the 
fleet,  and  have  the  choice  of  attacking  the  unarmoured  division  without  turning 
round  or  of  turning  to  resume  the  charge.    But  he  would  hardly  risk  turning  his 
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fleet  round  if  a  wooden  squadron  were  ready  to  avail  themselves  of  the  necessary 
confusion  ;  and  he  might  prefer  to  continue  his  course  and  attempt  the  destruction 
of  the  unarmoured  and  reserve  divisions.  We  have  not  heard  to-night  very  much 
on  the  subject  of  rams.  I  am  glad  to  see  that  Captain  Bridge  accepts  the  idea 
that  each  ship,  armoured  or  unarmoured,  would  materially  protect  herself  against 
rams  by  the  employment  of  the  towed  torpedo  as  a  defensive  weapon.  There  is  a 
vast  difference  between  the  employment  of  that  weapon  defensively  and  offensively. 
Offensively,  no  doubt  a  great  deal  of  skill  and  manoeuvring  with  special  vessels  of  high 
speed  and  quick  turning  power  is  necessary  ;  but  defensively,  when  towing  it  merely 
from  the  fore  part  of  the  ship  for  the  purpose  of  keeping  off  rams,  no  such  excep- 
tional skill  is  needful,  and  I  believe  that  that  will  turn  out  to  be  the  most  important 
use  of  that  weapon  in  fleet  actions.  Whenever  divergent  torpedoes,  diverging  80  to 
100  yards  on  each  beam,  are  towed  from  the  bows  of  armed  ships,  other  vessels  will 
hesitate  to  ram,  and  ramming  will  be  reduced  to  a  minimum.  Of  course  ramming 
would  not  be  altogether  abandoned  for  this  cause,  as  the  divergent  torpedo  requires 
high  speed,  and  any  derangement  to  the  ship's  macliinery  would  deprive  her  of  this 
protection.  Even  then,  however,  outrigger  torpedoes  might  be  rigged  out  if  a  ram 
approached.  Still  a  daring  Officer  would  not  throw  away  a  good  opportunity  of 
ramming  a  moving  ship  on  the  bow  :  but  when  it  came  to  ramming  a  hostile  ship 
abaft  the  beam,  the  presence  of  a  divergent  torpedo  would  make  it  a  rather  dangerous 
proceeding. 

The  whole  subject  of  naval  tactics  is,  at  present,  one  of  opinion,  without  any  basis 
of  experimental  data  ;  but  there  is  one  point  to  which  I  should  like  to  draw  atten- 
tion, namely,  the  absurdly  "  confidential"  character  of  the  tactical  drill-book.  A 
reason  not  yet  touched  upon,  why  the  drill-book  should  be  circulated  independently 
of  the  general  signal-book,"  is  that  the  majority  of  the  Officers  afloat  have  never 
had  the  opportunity  of  serving  in  squadrons.  Not  only  have  they  thus  no  practical 
acquaintance  with  fleet  work,  but  they  labour  so  hard  when  on  full  pay,  that  they 
have  neither  strength  nor  time  for  professional  duties.  When  they  come  on  shore 
on  promotion  for  a  temporary  period  of  half-pay,  they  have  probably  more  leisure 
than  they  ever  had  in  their  lives.  I  met  a  young  Captain  in  the  country  the  other 
day  studying  mangold  wurtzels  and  turnips.  On  asking  him  why  he  had  given  up 
the  profession,  he  indignantly  replied  that  he  had  not  done  so,  but  that  his  present 
occupations  were  dictated  by  his  extreme  anxiety  to  obtain  a  command  and  to 
advance  in  his  profession.  He  was  afraid  if  he  lived  anywhere  in  the  sight  of  naval 
subjects,  he  might  be  induced  to  study  the  different  changes  that  take  place  in  the 
present  day,  and  thus  to  form  opinions  on  professional  subjects  ;  the  expression  of 
which  might  militate  against  his  obtaining  a  command  when  his  turn  came,  and 
that  thus  professional  ruin  might,  under  recent  legislation,  attend  his  professional 
studies.  He  had  therefore  retired  to  the  country,  so  that  being  supposed  to  have 
no  professional  opinions  he  might  when  his  turn  came,  not  be  passed  over  and 
ostracised  from  the  profession  he  dearly  loved,  but  have  a  chance  of  serving  again. 
Now  I  say  that  Officers  temporarily  on  half-pay  might  profit  very  much  and  the 
public  service  profit  also  by  their  enhanced  knowledge,  if  they  had  the  opportunity 
of  studying  the  tactical  drill-book  during  their  enforced  leisure  on  shore.  The 
Junior  Naval  Professional  Association  has  come  forward  most  patriotically  with  an 
offer  of  fifty  guineas  for  an  Essay  on  the  Tactics  of  Euture  Naval  Battles.  But 
every  Officer  is  precluded  from  competing  for  that  Prize  Essay  unless  he  happens  to 
be  on  full  pay,  for  the  pressing  reason  that  the  existing  tactical  drill-book,  which  is 
an  essential  element  of  study  for  such  a  competition,  is  withheld  from  him,  though 
it  is  doubtless  furnished  to  every  foreign  embassy  in  London.  The  book  is  not  to 
be  found  in  the  library  of  this  Institution,  because  it  is  included  in  a  "  confi- 
dential "  volume  called  the  "  Greneral  Signal  Book."  But  if  the  drill-book  or 
Manual  of  Tactical  Science  recognised  by  the  Admiralty,  was  not  sealed  up  from 
British  Naval  Officers  as  a  "  confidential "  publication,  then  Officers  temporarily  on 
half-pay  would  be  at  liberty  to  employ  their  leisure  time  in  preparing  themselves 
for  future  commands  by  close  and  careful  study  of  tactical  questions  ;  and  even  old 
discarded  Officers  like  myself  might  be  allowed  the  satisfaction  of  earning  our 
retired  pittance  by  employing  our  brains  to  the  good  of  our  country,  and  the  oppor- 
tunity of  showing  that  even  though  we  are  prematurely  discarded,  we  have  still 
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some  brains  left,  and  some  intelligent  love  for  that  noble  profession  wliich,  under 
"whatever  adverse  conditions,  we  cannot  but  desire  to  see  honoring  the  proud 
heritage  handed  down  to  it,  by  maintaining  its  high  position  as  the  chief  defence  to 
our  island  dominion. 

Captain  Wheatley,  R.N.  : — In  tlie  few  remarks  I  purpose  making,  I  shall  confine 
myself  entirely  to  tactics.  In  the  first  place,  before  we  can  do  anything  with  tactics  we 
must  have  ships  that  can  mano3uvre  alike.  I  have  mentioned  before  in  this  Institution 
that  I  am  for  bow-fire.  I  also  consider  that  with  line-abreast  you  get  a  greater 
power  of  formation,  whatever  the  formation  of  the  enemy  may  be.  One  thing  has 
not  been  mentioned,  and  that  is  the  power  we  have  in  steamers  which  makes  them 
even  superior  to  a  body  of  men  on  shore — I  mean  the  power  of  stern -movement. 
Suppose,  instead  of  advancing  at  ten  knots  an  hour,  you  back  astern.  You  will  then 
have  more  time  to  see  what  your  guns  will  do.  You  will  not  go  ten  knots,  of  course, 
but  you  will  be  better  able  to  see  what  your  guns  will  do.  The  enemy  coming  on  at  ten 
knots,  will  get  into  greater  disorder  than  you  will.  If  he  comes  on  in  scalene  forma- 
tion, your  outer  ships  bring  their  guns  to  bear  upon  his  bow  and  upon  only  two  or 
throe  ships.  Actions  at  sea  have  always  been  gained  by  leaving  some  few  of  the 
enemy's  ships  completely  free.  In  the  first  instance  you  can  bring  a  greater  power 
to  bear  on  the  leading  ships  by  backing  astern.  Supposing  he  comes  on  in  line- 
abreast,  you  may  very  easily  withdraw  one  wing  and  bring  your  line  at  right  angles 
to  your  first  formation,  forming  on  the  weather  flank  ship.  The  enemy  will  pass  in 
front  of  you  ;  he  "wt.11  be  covered  by  the  smoke,  and  you  bring  the  strongest  part  and 
the  greater  number  of  your  guns  against  his  weakest  side.  And  if  he  comes  on  in 
two  divisions  or  two  lines  ahead,  you  have  only  to  part  in  the  middle  and  bring  the 
same  formation  to  bear  on  his  line  as  he  passes — you  bring  your  bow  guns  to  bear  on 
his  broadside. 

The  Chairman  :  Before  I  give  your  thanks  to  Captain  Bridge,  which  I  am  sure  you 
will  allow  me  to  do,  I  should  like  to  make  a  few  remarks.  Captain  Wheatley  has 
recommended  to  your  notice  a  novel  method  of  attacking  the  enemy,  and  that  is  by 
going  astern.  But  it  must  be  remembered  that  screw  ships  going  astern  must  inevit- 
ably go  in  one  direction,  viz.,  stem  to  the  wind — that  is  the  only  way  in  which  we  can 
induce  screw  steamers  to  move — and  therefore  that  species  of  manoeuvring  will  not 
do  for  the  purpose  of  receiving  the  attack  of  an  enemy. 

Captain  Bridge  has  alluded  to  a  pleasant  cruise  we  had  together  some  few  years 
ago  in  the  Channel  Fleet,  when  he  was  my  Flag  Lieutenant,  a  service  relationship  to 
which  I  always  look  back  with  great  satisfaction.  He  spoke  of  the  method  of  teach- 
ing tactics  and  practising  them  in  gunboats  and  steam  launches.  Undoubtedly,  as 
Captain  Colomb  says,  there  is  a  wide  distinction  between  such  practice  and  real 
practice -with  full  sized  vessels.  Unfortunately  we  have  very  little  of  either.  I  do 
not  think  we  have  ever  had  any  real  practice  with  gunboats,  though  certainly  that 
would  be  better  than  nothing,  when  we  remember  how  few  Officers  serve  for  a 
short  time,  if  at  all,  in  a  fleet.  I  believe  the  Bussians  carry  out  gunboat  exercise  of 
fleet  evolutions  perseveringly.  I  am  not  quite  sure  whether  the  French  do  so,  but 
the  Bussians  certainly  do.  They  protect  the  bow  of  the  gunboat  with  some  sort  of 
bufier,  and  then  the  cleverness  of  the  young  Lieutenants  is  tested  by  their  attempting 
to  ram  one  another,  and  I  am  told,  although  it  is  hardly  probable,  that  there 
is  one  Eussian  Lieutenant  who  proved  so  expert  that  he  has  never  yet  been 
rammed. 

There  is  one  subject  upon  which  Captain  Bridge  has  not  touched,  and  I  dare  say 
he  avoided  doing  so  because  we  shall  have  a  paper  on  this  subject  before  the  Session 
breaks  up,  viz.,  on  the  "  Naval  War  Game."  It  occurred  to  me  some  time  ago  that 
while  the  Army  are  enjoying  their  tournaments  over  the  mihtary  "war  game," 
nobody  has  yet  brought  before  the  world  any  attempt  to  have  a  naval  "war  game." 
There  is  a  gentleman  in  the  Fleet,  I  may  mention  his  name,  Lieutenant  Castle,  of 
the  "  Hercules,"  who  is  endeavouring  to  prepare  a  paper  for  us  on  that  subject,  and 
probably  we  may  have  a  naval  war  game  and  naval  tournaments  in  this  theatre  this 
year  as  there  are  military  tournaments  now  at  Woolwich. 

We  have  heard  remarks  from  several  persons  about  the  "  confidential  "  drill  book. 
I  have  long  held  the  opinion  that  confidential  reports,  whether  reports  of  Officers' 
characters,  or  drill  books,  or  whatever  they  may  be,  are  a  myth.    I  do  not  believe  in 
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confidential  reports  ;  they  generally  leak  out.  If  jou  attempt  to  maintain  a  secret 
in  a  professional  matter,  you  first  of  all  suggest  to  persons  interested  that  it  is  very 
important,  and  then  they  consider  it  their  bounden  duty  to  attempt  to  obtain  posses- 
sion of  it,  and  thus  you  tempt  them  to  pursue  unworthy  means  of  getting  informa- 
tion ;  you  tempt  foreigners  to  get  the  information  from  persons  in  subordinate 
positions  who  may  be  able  to  give  them  the  information.  I  do  not  say  that  they 
always  succeed,  but  the  temptation  is  most  mischievous.  The  whole  thing,  I  believe, 
is  a  great  mistake  from  beginning  to  end.  I  shall  be  very  glad  to  see,  as  far  as 
possible,  all  confidential  work  of  this  kind  done  away  with  ;  it  is,  as  a  general  rule, 
perfectly  inoperative,  and  the  sooner  it  is  given  up,  the  better.  Besides  which,  the 
confidential  book,  whether  a  "  torpedo  "  book  or  a  drill  book,  or  whatever  it  may  be, 
who  is  it  that  never  sees  that  book,  and  who  is  it  that  always  has  a  copy  in  his  posses- 
sion ?  The  persons  who  never  see  it  are  the  persons  who  ought  to  see  it  and  study 
it,  viz.',  the  Officers  on  ships  or  on  shore,  who  in  the  latter  case  can  well  spend  their 
spare  time  in  studying  it.  And  who  are  the  persons  sure  to  have  a  copy  of  it  ?  Why 
they  are  the  Officers  of  other  nations  who  take  an  interest  in  the  question,  and  I  am 
bound  to  say  have  a  copy  of  these  books  in  their  possession  now,  at  the  present 
moment,  supplied  by  their  Grovernments,  and  study  them  as  often  as  they  wish. 
Therefore  I  contend  the  whole  question  of  "confidential"  books  should  be  recon- 
sidered. I  know  as  a  matter  of  fact  that  the  Russian  Admiral  had  a  copy  of  the 
naval  signals  of  every  nation,  the  English  book  in  manuscript.  Mention  was  made 
of  the  shortness  of  time  that  would  elapse  after  ships  came  in  sight  of  one  another 
before  they  were  at  close  quarters.  It  is  well  that  we  should  remember  what  that 
shortness  of  time  is.  Eight  miles  an  hour  is  the  speed  which  Captain  Bridge  has 
given,  and  which  Captain  Colomb  endorsed.  Anybody  can  understand  that  if  the 
fleets  are  four  miles  apart  and  steaming  towards  one  another  at  that  speed,  in  fifteen 
minutes  they  will  be  alongside  of  one  another.  Now  fifteen  minutes  is  a  very  short 
time  to  change  a  position,  and  therefore  it  is  now  more  than  ever  incumbent  on  those 
who  command  fleets,  to  keep  their  ships  in  a  good  position  for  entering  into  action, 
and  also  for  aU  Officers  to  be  especially  wide  awake.  I  trust  that  we  have  a  signal 
now,  as  the  French  have,  which  would  enable  ships  that  are  in  some  other  formation 
to  change  it  by  passing  rapidly,  without  going  through  any  tortuous  manoeuvre,  into 
the  position  in  which  it  may  be  necessary  to  place  them  for  action,  the  only  rule 
being  that  when  one  ship  has  to  pass  near  another,  the  junior  Captain  passes 
under  the  stern  of  a  Captain  senior  to  himself.  No  other  direction  is  given  but 
that,  and  they  are  allowed  to  get  into  their  places  as  soon  as  they  can.  I  do 
not  say  that  is  a  manoeuvre  that  ought  to  be  practised  ordinarily,  but  there 
are  occasions  when  such  a  manoeuvre  would  be  of  importance.  I  see  Captain 
Colomb  sliakes  his  head.  (Captain  Colomb  :  I  do  not  shake  my  head  with  re- 
ference to  the  usefulness  of  the  manoeuvre,  but  only  because  of  the  fact  that  we 
have  no  such  signal).  With  regard  to  the  peloton.  Captain  Bridge  was  pleased  to 
say  I  introduced  it  into  the  Fleet.  ReaUy  Captain  Colomb  introduced  it,  because 
Captain  Colomb  in  his  first  lecture  on  Naval  Tactics  first  drew  our  attention  to  the 
peloton,  and  spoke  of  it  as  a  formation  adopted  by  the  French  Navy.  When  I 
was  in  the  Channel  Fleet  the  other  day,  I  brought  it  under  the  attention  of  Sir 
Thomas  Symonds,  and  it  has  been  considered  and  introduced  into  our  tactical  forma- 
tion. But  Captain  Colomb  is  the  real  introducer  of  it,  after  the  French,  of  course, 
to  whom  we  owe  it.  One  advantage  of  the  peloton  is  this,  and  one  which  no  doubt 
was  included  in  Captain  Colomb's  view,  and  that  is,  that  in  the  smoke  of  battle  we 
shaU  not  see  our  Admiral's  signals  ;  they  will  be  utterly  lost  sight  of.  You  will  see 
the  ship  next  you,  and  you  may  see  the  next  but  one,  but  as  for  the  Admiral,  four 
or  five  or  more  spaces  off",  you  may  know  nothing  about  him  except  that  you  may 
hear  his  guns  occasionally.  There  is  therefore  that  advantage  in  the  peloton,  that 
the  two  sliips  attached  to  the  leading  ship  have  some  chance  of  toUowing  some- 
body's motions,  and  of  sticking  to  and  aiding  some  ship,  whereas  if  the  peloton  or 
some  similar  formation  is  not  adopted,  they  wiU  all  be  looking  for  the  Admiral's 
signals.  The  peloton,  therefore,  is  one  of  the  best  formations  we  can  have.  I  do  not 
know  whetlier  it  has  been  adopted  in  our  Army.  It  has  been  adopted  a  long  time 
ago  in  the  French  Army,  and  I  believe  great  importance  is  attached  to  it.  Three 
men  hang  together  and  support  one  another  in  action. 
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I  do  not  think  too  mnch  can  be  said  about  the  importance  of  bow  fire  in  our 
sbips.  In  the  later  designs  of  ships  we  are  paying  more  and  more  attention  to  it. 
There  is  enormous  importance  to  be  attached  to  it.  The  stern  fire  is,  of  course, 
ahnost  as  important  as  the  bow  fire,  and  is  also  being  paid  more  attention  to. 

With  regard  to  the  summer  cruises,  I  concur  with  what  has  been  said,  that  we  do 
not  get  enough  out  of  our  summer  cruises.  I  suppose  there  is  some  practical  diffi- 
culty in  the  way,  otherwise  we  should ;  but  certainly  the  suggestions  made  in  the 
paper  in  "Naval  Science,"  now  endorsed  by  Captain  Bridge,  are  exceedingly 
valuable  ;  and  we  may  trust  and  hope  that  in  our  next  squadron-manoeuvres  the 
very  valuable  suggestions  may  be  carried  out. 

I  am  sure  you  will  allow  me  to  return  your  thanks  to  Captain  Bridge  for  his 
interesting  and  instructive  lecture. 

Captain  Bridge  :  Captain  Groodenough  was  kind  enough  to  correct  me  in  attri- 
buting to  him,  in  conjunction  with  Sir  Thomas  Symonds,  the  merit  of  having  intro- 
duced that  very  important  modification  of  the  pelo ton-formation  into  the  service.  I 
have  always  understood  that  in  the  service  it  has  been  attributed,  if  not  entirely,  at 
all  events  in  great  measure  to  him,  and  I  had  the  less  hesitation  in  inserting  in  my 
paper  what  I  read  to  you.  But  of  all  the  remarks  that  have  been  made  to-night, 
nothing  seems  to  me  to  have  been  so  important  as  that  made  by  Captain  Groodenough, 
in  which  he  insisted  upon  the  necessity  for  a  definition  of  such  words  as  "  tactics," 
"evolutions,"  "  manoeuvres,"  and  "  strategy."  That  is  where,  in  my  study  of  the 
subject,  I  have  found  that  w^e  are  so  hopelessly  and  altogether  adrift,  and  until  that 
is  done — and  it  must  be  done  either  by  authority  or  under  the  shelter  of  authority — 
we  may  almost  as  well  leave  the  study  of  tactics  altogether  on  one  side. 

Nothing,  I  am  sure,  can  give  me  greater  pleasure  than  to  find  that  Captain 
Colomb  and  myself  agree  with  regard  to  the  speed  at  which  fleets  are  likely  to 
engage.  That  is  immensely  important,  and  we  cannot  think  too  often  of  it,  for  if 
we  arrive  at  some  satisfactory  conclusion  about  it,  we  have  not  fought  half  the  battle^ 
but  nine -tenths  of  the  battle. 

Captain  Dawson  has  made  this  evening — as  I  find  from  the  Journals  of  this  Insti- 
tution he  has  been  in  the  habit  of  making — very  many  valuable  remarks  upon  the 
paper-  He  speaks  in  the  first  place  of  the  want  of  moral  courage  of  naval  Officers. 
I  do  not  think  that  that  is  exactly  a  fair  charge  to  bring  against  Officers  who  are 
now  serving,  and  I  think  it  is — not  that  Captain  Dawson  has  unfairly  charged  us 
with  anything — but  he  has  rather  mistaken  what  is  the  real  state  of  affairs.  We 
w^ere  talking  of  definitions  just  now,  and  I  think  he  has  defined  the  thing  inaccu- 
rately ;  he  has  applied  the  term  "want  of  moral  courage"  to  that  which  is  not  want 
of  moral  courage,  but  that  which  is  modesty ;  and  I  can  claim  no  credit  on  this 
score  of  modesty.  There  are  many  Officers,  certainly  several  of  my  own  acquaintance, 
who  are  not  only  as  able,  but  very  much  better  able  than  I  am,  to  come  and  address 
such  a  meeting  as  this,  but  their  modesty  has  restrained  them.  It  is  no  want  of 
moral  courage,  but  they  feel  that  young  Officers  ought  not  to  put  themselves  into  such 
a  position  as  that  which  I,  from,  perhaps,  not  moral  courage,  but  forwardness,  have 
done. 

To  go  on  to  another  thing,  which  is,  perhaps,  less  abstract  and  more  concrete  than 
what  I  have  just  said.  Commander  Dawson  suggests  that  committees  should  sit  to 
inquire  into  questions  of  this  sort.  I  quite  agree  with  him.  I  think  it  is  a  great 
misfortune  that  we  have  nothing  of  this  sort.  We  have,  as  he  says,  few  facts,  but 
many  opinions,  and  we  can  only  get  facts — (it  seems  to  me  to  be  a  defect  in  the  English 
mind) — we  can  only  get  facts  by  cross-examination.  We  must  have  a  sort  of  Tich- 
borne  trial  before  we  can  get  at  anything  like  the  truth.  He  also  made  a  remark 
about  ships  going  out  of  harbour,  and  the  great  advantage  that  might  accrue  to  the 
service  from  the  record  of  the  angles  of  helm  necessary  for  turning  a  certain  number 
of  points.  Now  that  I  inserted  in  the  body  of  my  lecture,  and  I  ought  to  have  said, 
and  if  it  ever  appears  in  the  Joui'nal  of  this  Institution,  I  shall  take  the  liberty  of 
adding,  as  a  note,  that  that  suggestion  I  owe  entirely  to  Captain  DaAvson  himself;  he 
was  one  of  those  correspondents  to  whom  I  allude  who  were  kind  enough  to  assist 
me  when  I  was  working  at  this  subject.  That  was  one  of  the  things  which  he 
suggested,  a  suggestion  which  has  come  from  no  other  quarter  that  I  am  aware  of, 
but  it  is  a  most  valuable  one.    A  table  of  the  helm-angles  of  the  different  ships, 
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would  take  its  place  on  tlie  bridge  of  the  different  vessels  in  the  squadron,  by  the  side 
of  those  tables  of  deviation  which  you  and  I,  Sir,  know  so  well. 

He  also  said,  when  we  were  likely  to  commence  war  we  should  find  that  we  had  to 
make  use  in  the  Service  of  a  large  number  of  Officers  who  had  not  been  lately 
serving,  and  who  were  quite  ignorant  of  the  latest  ideas.  (Captain  Dawson  :  Officers 
■who  had  not  been  serving  in  fleets,  and  were  ignorant  of  fleet  manoeuvres.  There 
are  numbers  of  Officers  who  never  served  in  a  fleet).  I  think  that  seems  to  corro- 
borate my  view,  that  we  ought  to  have  a  set  of  maxims  and  evolutionary  data, 
and  that  kind  of  thing  which  would  enable  a  man  to  learn  a  great  deal  more 
than  merely  reading  over  a  table,  or  a  book. 

With  regard  to  "  stern  fire,"  I  do  not  think,  as  I  believe  some  Officers  do,  that  stern- 
fire  is  nearly,  if  not  quite  useless,  but  I  am  inclined  to  think  the  value  of  stern-fire, 
after  passing  through  an  enemy's  fleet,  would  not  be  very  great.  I  do  not  think  it 
would  be  advisable  to  do  much  towards  altering  our  heavily  armoured  ships  in  the 
stern  from  what  they  are  at  present.  I  am  also  very  glad  to  see  for  the  first 
time  as  far  as  I  know  since  its  introduction  into  the  Service,  that  Captain  Dawson 
spoke  of  the  sea-torpedo  as  being  most  valuable  as  a  defensive  weapon.  Ever  since  I 
arrived  at  any  knowledge  of  what  it  really  was,  that  has  always  been  my  opinion,  that 
it  is  a  defensive,  and  not  an  offensive  weapon  ;  and  I  think  the  sooner  we  make  up 
our  minds  to  that  the  better.  If  it  will  take  the  place  in  great  measure  of  so  many 
more  inches  of  iron  plating,  so  much  the  better.  I  had  a  conversation  on  this 
subject  with  Captain  Groodenough  the  last  time  I  was  in  London,  and  he  made  a 
remark  which  sank  very  deeply  into  my  mind,  and  which  is  so  valuable  that  I  make 
no  apology  for  repeating  it  now,  and  that  was,  although  a  captain  may  depend  on  the 
defensive  value  of  the  Harvey  torpedo  towed  alongside  as  a  protection  agaiost  ramming, 
yet  you  are  likely  to  meet  with  such  an  antagonist  as  Admiral  Tegethoff,  the  Napo- 
leon of  the  sea,  as  I  beheve  him  to  have  been,  who  broke  through  all  rules, — and  it 
would  be  a  rule  that  you  are  not  to  ram  a  ship  with  torpedo  towing  alongside, — and 
when  he  found  an  enemy  passing  across  his  hawse,  would  ram  him,  torpedo  or  no 
torpedo. 

Captain  Dawson  also  mentioned  a  friend  of  his  who  has  turned  his  attention  to 
planting  mangold  wurtzels,  and  I  am  sure  in  these  days,  when  beef  costs  I  do  not 
know  how  much  a  pound,  and  coal  anything  you  like  a  ton,  any  man  who  does  so 
deserves  well  of  his  country.  At  the  same  time  I  think  it  ought  to  be  remembered 
that  Rodney  was  what  in  his  day  was  the  equivalent  of  a  retired  Officer  before  he 
commanded  the  Fleet  in  the  West  Indies.  Therefore  we  yet  look  to  those  Officers 
on  the  retired  list  to  do  much  to  uphold  the  honour  of  the  ^^ervice. 

You,  Sir,  have  so  exactly  expressed  my  own  opinion  with  regard  to  the  stern 
movements  that  Captain  Wheatley  spoke  of,  that  I  do  not  know  that  I  could  say 
anything  more  about  them.  I  do  not  know  how  far  that  invention  of  Captain 
Bremner's  that  was  lately  exhibited  here  might  obviate  anything  of  that  sort,  but 
still  I  am  inclined  to  think  it  would  be,  to  say  the  least  of  it,  a  very  hazardous 
manoeuvre  to  put  sternway  on  your  ship  when  an  enemy  with  an  armoured  bow  was 
200  yards  off. 

You  mentioned  the  "  War-game."  I  hope  I  am  in  order  in  saying  I  brought  the 
materials  up  here  by  request  of  yourself  and  of  my  friend  Lieutenant  Castle,  and 
deposited  them  in  the  library  of  this  Institution,  where  they  are  at  present.  That 
signal  that  you  spoke  of  that  exists  in  the  French  service,  for  going  astern  of  another 
ship,  is  one  which  unfortunately  we  have  not  got  in  our  Service.  There  are  very 
many  things  which  we  may  learn  and  have  learnt  from  the  French  Navy,  and  I 
think  we  might  also  take  over  that  with  great  advantage  to  the  Service. 


Note. — As  I  stated  in  my  reply  to  the  remarks  of  the  several  Officers  who 
addressed  the  meeting  at  the  conclusion  of  the  reading  of  my  paper,  the  valuable 
suggestion  as  to  collecting  data  for  evolutionary  purposes  from  the  performances  of 
the  various  ships  emanates  from  Captain  Dawson,  and  from  him  alone.  I  regret  I 
cannot  put  my  hand  upon  the  interesting  letter  in  which  he  conveyed  the  suggestion 
to  me,  or  I  should  take  the  liberty  of  quoting  his  own  words. — C.A.Gr.B. 
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EXTRACTS  FROM  THE  FOUR  LAST  CHAPTERS  OF 
ADMIRAL  JURIEN  DE  LA  GRAYIERE'S  BOOK  EN- 
TITLED ^'LA  MARINE  D'AUJOURDHUI." 

Admiral  Ryder  :  It  was  arranged  that  on  the  termination  of  Captain 
Bridge's  paper,  I  should  read  some  extracts  from  the  four  last  chapters 
of  Admiral  Jurien  de  la  Graviere's  work  on  the  "Navy  of  to-day."* 
I  propose,  however,  considering  the  lateness  of  the  hour,  merely  to 
read  those  remarks  which  touch  on  "tactics."  The  paper  will  be 
printed  and  appear  in  the  Journal,  and  I  would  recommend  all  those 
who  are  interested  in  knowing  what  so  distinguished  a  Frenchman 
thinks  on  such  a  question,  carefully  to  read  it  when  they  get  their  copy 
of  the  Journal  in  hand.  The  translation  has  been  made  at  my  request 
by  Lieutenant  Grenfell,  of  Her  Majesty's  ship  "  Excellent,"  who  is 
the  Honorary  Secretary  to  that  most  useful  institution,  the  "  Junior 
Naval  Professional  Association,"  Portsmouth.    As  I  was  not  sure  that 

*  'Extract  from  the  "  Statesman's  Year  Boo/c,'"  1873. — The  Frencli  Navy  is 
iiianned  partly  by  conscription,  partly  by  voluntary  enlistment.  There  is  an  Inscrijp- 
Hon  Maritime,  on  the  lists  of  which  are  the  names  of  all  males  of  the  maritime  popu- 
lation, that  is,  men  and  youths  devoted  to  a  seafaring  life  from  the  18th  to  the  50th 
year  of  age.  The  number  of  men  thus  inscribed  fluctuates  from  150,000  to  180,000. 
Though  all  are  liable  to  serve,  the  Government,  as  a  rule,  dispenses  with  men  over 
40,  under  20,  as  well  as  pilots.  Captains,  the  fathers  of  large  families,  and  able  sea- 
men who  have  signed  for  long  voyages.  The  term  of  service  in  the  Navy  is  the 
same  as  that  in  the  Army,  with  similar  conditions  as  to  Reserve  duties,  furloughs, 
and  leave  of  absence  for  lengthened  periods.  It  is  enacted  by  the  law  of  1872,  that 
a  certain  number  of  young  men  liable  to  service  in  the  active  army  may  select 
instead  the  naval  service  if  recognized  fit  for  the  duties,  even  if  not  enrolled  in  the 
Inscription  Maritime. 

For  administrative  purposes  France  is  divided  into  five  divisions  maritimes,  and 
subdivided  into  twelve  arrondissements,  as  follows  : — 

Divisions.  Arrondissements. 

1.  Cherbourg.  Dunkerque,  Le  Havre. 

2.  Brest.  Brest,  St.  Seroav. 

3.  Lorient.  Lorient,  Nantes. 

4.  Kochefort.  Rochefort,  Bordeaux,  Bayonne. 

5.  Toulon.  Marseilles,  Toulon,  Ajaccio. 

At  the  head  of  the  Administrative  Grovernment  of  each  maritime  division  is  a 
Vice-Admiral,  bearing  the  title  of  "  Prefet  Maritime." 

It  is  estimated  that  there  are  in  the  Inscription  Maritime  over  50,000  men !  ! 
between  the  ages  of  25  and  50  who  have  performed  over  six  years'  service  in  the 
Navy  ! !  and  are  available  in  case  of  war.  The  Royal  Naval  Reserve  in  England 
has  been  allowed  to  dwindle  down  to  about  12,000  men,  who  are  driUed  for  one 
month  each  year,  but  not  more  than  6,000  are  supposed  to  be  in  England  at  the  same 
time.  The  Royal  Naval  Coast  Volunteers  are  almost  extinct ;  the  Coast  G-uard 
numbers  about  4,000  men ;  so  that  on  war  breaking  out  we  should  have  only  a 
Reserve  of  10,000  men  immediately  available,  one-fiftli  of  the  numbers  available  in 
France.  Ships  in  which  to  embark  these  men  would  of  course  be  required,  but  the 
late  American  war  taught  us  how  a  navy  could  be  promptly  improvised. 
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Lieutenant  Grenfell's  professional  duties  would  allow  him  leisure  to 
complete  the  translation,  I  requested  Mr.  Stock,  the  French  Master  of 
the  "  Worcester  "  training  ship  to  make  a  translation  also,  which  he 
was  good  enough  to  do.  The  translation  I  am  about  to  read  is  that  of 
Lieutenant  Grenfell,  whose  acquaintance  with  the  tecbnical  terms  used 
leaves  nothing  to  be  desired. 

Chapter  XIIL 

Classification  of  the  Fleet — Creation  of  Special  Corps. 

Ships  no  longer  grow  old  on  their  building  slips ;  they  leave  them 
now-a-days  to  receive  their  engines  as  soon  as  the  hull  is  finished. 
By  this  arrangement  the  loss  by  waste  of  material  is  considerably 
increased ;  and  if  a  certain  number  of  ships  were  not  annually  built, 
at  the  end  of  eighteen  or  twenty  years  the  fleet  would  bave  entirely 
disappeared.  Moreover,  to  assure  its  existence  for  this  length  of  time, 
the  greatest  care  must  be  taken  in  its  preservation. 

A  budget  which  aims  at  preventing  decrease  in  the  materiel  of  a 
fleet  must  estimate  not  only  for  the  cost  of  these  new  constructions, 
but  must  also,  side  by  side  with  this  fund,  devote  another  special  one 
to  its  preservation  in  good  order.  Two  or  three  additional  ships  could 
be  built  every  year  were  it  not  for  the  great  cost  of  the  maintenance  and 
occasional  complete  refit,  as  well  as  of  the  mass  of  minor  repairs,  of 
those  already  constructed. 

It  is  easy  to  imagine  the  embarrassment  with  which  the  Minister  of 
Marine,  at  the  close  of  the  Crimean  war,  must  have  seen  the  arrival  in 
port  of  all  those  vessels  which,  though  he  was  obliged  to  disarm,  he 
could  not  leave  to  perish  entirely.  Machinery  does  nob  the  less  need 
the  services  of  an  engineer,  after  it  has  temporarily  ceased  its  active 
duties,  for  he  alone  can  take  charge  of,  clean,  and  preserve  so  much 
dormant  national  property.  The  traditional  shipkeeper  who  suf&ced 
for  sailing  ships  would  ill  preserve  the  delicate  machinery  of  a  steam- 
ship ;  for  while  too  long  a  repose  would  rust  the  different  joints  and 
bearings,  there  would  be  great  risk  of  fracture  or  of  destroying  the 
true  working  of  the  various  parts  if  they  were  set  in  motion  by  an  un- 
skilful hand. 

The  first  care  of  Admiral  Hamelin  was  to  place  these  treasures 
under  the  superintendence  of  a  staff  which,  though  small,  was  sufficient 
to  guarantee  them  from  too  rapid  a  decay.  For  the  condition  of  com- 
plete disarmament  he  substituted  an  intermediate  one  to  which  he 
sought  to  give  the  name  of  "  reserve."  This  fleet,  which  preserved  the 
most  important  members  of  its  crews,  was  a  reserve  in  every  sense  of 
the  term,  for  each  ship  had  only  to  complete  its  complement  of  men 
and  Officers,  and  to  fill  up  with  powder  and  provisions,  to  be  at  once 
ready  to  put  to  sea ;  but  when  the  Minister  came  to  estimate  the  cost 
which  such  a  system  of  reserve  would  demand,  he  recoiled  before  its 
enormity.  Complaints  were  also  made  by  the  northern  ports  that  the 
maintenance  of  a  too  advanced  state  of  preparation  would  expose  the 
fleet  to  the  danger  of  having  to  put  to  sea  with  machinery  already 
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half-used,  and  which  would  be  in  a  far  worse  condition  than  if  it  had 
been  carefully  protected  in  store.  Under  a  southern  sky,  however, 
these  difficulties  did  not  exist,  Toulon  raising  no  objection  to  the  con^ 
dition  of  immediate  readiness. 

The  decision  finally  taken  by  the  Minister  of  Marine  was  to  divide 
the  reserve  fleet  into  a  sufficient  number  of  classes  to  satisfy  the  wants 
of  the  moment  and  the  various  demands  of  the  different  seaports. 

In  the  old  Navy  there  were  but  two  conditions:  "In  commission,'^ 
and  "  Dismantled."  For  the  new  were  introduced,  "  Preparing  for 
commission;"  "Harbour  commission;"^  "Fitted  out  for  anchoring- 
in  the  roadstead  ;"t  "Half  manned;"  and  lastly,  "  Fully  commis- 
sioned." 

"  Half  manned  "  answers  to  that  state— unknown  hitherto  in  the  life 
of  a  ship — which  now-a-days  always  precedes  her  entry  into  the  ranks 
of  the  seagoing  fleet,  viz.,  when  she  is  undergoing  her  various  trials. 

Adjusting  the  machinery  of  a  ship  requires  from  five  to  six  months' 
work,  during  which  time  she  may  remain  in  a  state  of  "preparing  for 
commission,"  that  is  to  say,  having  on  board  a  staff  which  superintends 
but  does  not  take  any  active  part  in  the  trials,  and  a  crew  whose  only 
duty  is  to  prepare  her  for  leaving  port ;  but  as  soon  as  all  the  machi- 
nery is  fixed,  the  contractor  impatiently  demands  repayment  of  his  ex- 
penses ;  these  demands  it  is  impossible  to  satisfy  until  completely 
enlightened  as  to  the  value  of  the  engines  delivered  ;  thus  it  is  that,  not- 
withstanding financial  difficulties  and  the  desire  on  the  part  of  the 
Minister  of  Marine  of  diminishing  the  cost  of  commissioning  the  ship,  she 
must  nevertheless  be  more  or  less  manned,  and  sent  to  test  her  engines 
at  sea. 

It  will  be  sufficient  to  half-man  her  for  these  trials  so  long  as  she 
has  her  full  complement  of  engineers  and  stokers.  A  Minister  of 
Marine  has  thus  three  fleets  constantly  on  his  hands :  one  seagoing, 
another  in  reserve,  and  the  third  under  trial ;  this  last,  owing  to  the 
uncertain  result  of  experiments,  to  repairing  and  retouching,  and  con- 
sequently the  frequent  use  of  docks  and  basins,  is  incontestably  the 
most  likely  to  disarrange  the  estimates. 

The  fixing  of  a  naval  budget  is  very  far  from  being  an  exact  mathe- 
matical operation ;  a  very  large  amount  ought  to  be  allotted  to  miscal- 
culations. It  is,  however,  very  important  that  the  figures  should  not  be 
arranged  at  the  expense  of  the  construction  of  new  ships,  as  there  is 
always  a  temptation  to  do.  Candour  is  not  only  the  first  duty  of  a 
Minister,  but  is  also  his  wisest  course,  as  it  is  impossible  to  mystify 
others  in  the  budget  without  to  some  extent  mystifying  oneself. 

The  organisation  of  the  materiel  had  been  a  work  of  at  least  five 
years.  Admiral  Hamelin  solved  this  question  in  a  manner  which 
appeared  to  satisfy,  and  in  fact  did  satisfy,  every  necessity.  The 
preservation  of  the  fleet  in  good  working  order  was  assured,  and, 
not  less  important,  harmonious  working  between  Ihe  central  adminis- 
tration and  the  seaports,  was  obtained.  A  single  word  sufficed  to 
indicate  the  designs  of  the  Minister,  and  to  say  all  that  was  necessary 
with  regard  to  the  authorised  expenditure  and  the  prescribed  pre- 
*  Commission  dc  port.  +  Disponibilite  de  rade. 
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parations.  It  was  a  happy  mixture  of  simplicity  and  economy  to  which 
nothing  was  wanting. 

^Nevertheless  this  was  only  a  minor  point,  the  really  important  ques- 
tion being  the  constitution  of  the  jpersonnel  of  the  fleet. 

Admitting  that  we  possess  the  ship,  no  maritime  nation  can  flatter 
itself  in  being  able  to  man  it  so  quickly  as  we  can.  The  "  Inscription 
Maritime"  is  a  force  which  is  always  at  hand,  a  reserve  which  itself 
preserves  its  ranks  at  full  strength,  while  the  very  trade  by  which  its 
members  live,  preserves  them  in  full  vigour  and  efficiency  without  need 
of  training.  It  has  its  first  and  second  classes  of  reserve,  namely,  the 
men  of  the  first  and  second  levies.  One  portion  of  this  population, 
which  lives  by  the  coast  fisheries,  is  always  to  be  found  on  the  coast ; 
the  other  is  employed  on  distant  voyages.  It  is  possible  that  this  latter 
might  be  compromised  by  a  very  sudden  declaration  of  war,  if  the 
fishermen  were  not  at  hand  to  supply  the  first  armament,  which  ought 
to  secure  its  return. 

l^o  resource  has  ever  been  more  precious,  and — if  I  may  say  so — 
none  better  managed.  It  is  only  too  easy  to  rely  too  much  upon  it, 
and  we  have  severely  tested  it  at  times  ;  luckily  this  is  not  our  only 
reserve,  for  we  can  apply  to  the  same  source  as  the  Army  for  the  third 
of  our  efiective  strength.  Thus  we  have  found  that  men  have  never 
been  wanting  whenever  it  has  been  necessary  to  rapidly  pass  from  a 
peace  to  a  war  footing.  A  number  of  men  do  not,  however,  alone 
constitute  a  crew ;  if,  as  seems  reasonable,  we  take  for  the  basis  upon 
which  we  should  allot  a  complement  to  a  ship,  the  role  she  will  have  to 
fulfil  in  action,  it  will  be  seen  that  it  is  indispensable  to  provide  before- 
hand for  certain  special  duties.  A  large  extension  was  given  to  the 
system  which  was  estahlished  by  the  Government  of  July  of  forming 
a  school  afloat  for  seamen-gunners ;  it  was  sought  to  have  for  each  of 
these  duties,  men  specially  prepared  by  technical  instruction,  and 
furnished,  like  the  seamen- gunners,  with  a  certificate  of  efficiency. 
Thus  to  the  port  of  Lorient  was  allotted  the  task  of  furnishing  the 
fleet  with  men  acquainted  with  the  field  exercises,  while,  in  addition  to 
•  training  captains  of  guns,  instruction  for  a  certain  number  of  youths 
in  the  use  and  application  of  signals,  as  well  as  of  the  helm  and  lead, 
was  established  at  Toulon. 

The  creation  of  these  two  special  corps  was  an  admirable  measure. 
To  realise  his  idea,  it  had  been  sufficient  for  the  Admiral  to  reproduce, 
with  but  some  slight  and  insignificant  changes,  an  institution  already 
vigorous  ;  but  to  assure  the  easy  recruiting  and  constant  supply  of  the 
various  elements  of  the  engineer  stafi*  was  no  easy  matter.  Though  a 
text-book  Avas  authorized,  six  monthly  courses  established  and  thrown 
open  to  candidates  of  all  grades,  and  appeal  made  to  the  industrial 
schools  as  well  as  to  schools  in  the  seaports,  the  scheme  remained  in- 
complete. 

Frequently  as  a  solution  to  this  difficulty  has  been  sought,  the  solu- 
tion is  still  wanting.  In  truth,  it  is  no  less  a  question  than  that  of 
creating  a  Navy  within  the  T^avy. 

The  role  of  engineer  will  not  remain  much  longer  a  subordinate  one  ; 
if  the  ranks  of  the  other  Officers  of  the  ship  do  not  speedily  open  to 
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tliem,  the  corps  of  IN'aYal  Engineers  will  forcibly  create  a  position  for 
themselves  ont  of  their  own.    No  other  solution  will  sufi&ce. 

I  have  reviewed  in  succession  the  different  elements  which  compose 
a  ship's  company:  the  seamen  gunners,  the  small-arm  men,  the  helms- 
men, and  the  engineers.  I  have  only  omitted  those  men  charged  with 
duties  aloft,  those  ^sdlors  par  excellence  so  honoured  hitherto  by  the  name 
of  topmen.  It  was  thought — very  wrongly,  I  think — that  we  should 
be  able  to  get  them  from  the  Merchant  J^avy  sufl&ciently  licked  into 
shape,  and  that  we  could  then  complete  their  education  during  a  cruize 
or  two,  as  well  as  that  of  the  dech-hands.  The  decJc-hand  is  the  main 
working  unit  of  a  ship's  company  ;  at  times  we  see  him  on  a  yard 
furling  a  sail,  again  with  a  musket  on  his  shoulder,  or  straining  at  an 
oar ;  while  he  is  equally  ready  with  a  tackle-fall,  hair  broom,  or  a 
gun-handspike.  The  advance  of  mechanical  appliances  will  eventually 
give  him  some  time  to  himself ;  at  present  he  has  none,  his  s]jecicilite 
being  to  lend  a  hand  to  everything  that  is  going  on. 

The  decree  of  the  5th  June,  1856,  was  one  of  those  regulations 
which  would  have  lasted  a  century  in  the  days  of  Colbert  or  M.  de 
Choiseul,  for  it  guaranteed  us  good  materials  for  our  crews,  leaving  us 
only  to  find  the  cement  to  keep  them  together. 

But  here,  perhaps,  the  desire  of  hastening  and  facilitating  the  man- 
ning of  ships  was  carried  a  step  too  far.  By  sacrificing  the  cohesion 
of  a  crew,  one  great  motive  of  emulation  was  lost.  As  provision  for 
the  rapid  formation  of  a  crew  was  alone  made,  on  paying  ofi"  it  was 
allowed  to  disperse  and  scatter  to  the  four  winds  of  heaven. 

This   arrangement,  which  suddenly  separates   old   comrades,  old 

chums,"  accustomed  to  nndergo  together  the  trials  and  privations 
of  the  Service,  and  equally  proud  and  concerned  in  supporting  the 
good  name  of  their  ship,  is  a  most  vicious  one,  to  which  a  remedy  must 
be  found.  We  had,  under  the  first  Empire,  regular  'man-of-war'  crews 
• — in  other  words,  naval  regiments,  and  during  the  last  years  of  the 
Restoration,  Permanent  Divisions,  but  the  Decree  of  1857  allows  of 
no  other  permanency  than  that  of  those  officers  and  petty  officers  who 
are  on  the  roster  for  sea  service.  All  the  others  are  subject  to  be  dis- 
charged and  completely  dispersed. 

Our  naval  barracks,  no  longer  occupied  by  the  Permanent  Divisions, 
afibrded  a  depot  for  the  special  classes — a  sort  of  reservoir,  where  the 
authorities  sought  for  each  ship  commissioning  the  necessary  number 
of  gunners,  riflemen,  helmsmen,  engineers,  and  deck-hands.  Though 
I  am  unable  to  thoroughly  approve  of  a  system  against  which  I  have 
already  made  known  my  objections,  it  is  impossible  to  deny  that  with 
these  three  institutions — the  Reserve  Fleet,  Depots  for  Special  Corps, 
and  the  Inscrifption  Maritime,''  the  Empire  solved,  in  the  most  com- 
plete and  economical  manner,  the  problem  of  prompt  mobilisation. 

Though  from  1858  to  1870  the  Navy  has  many  times  been  taken 
unexpectedly,  at  one  time  being  asked  to  transport  armies  of  25,000 
to  30,000  men  across  the  high  seas,  at  another,  being  required  to  have 
all  its  forces  ready  at  a  few  days'  notice,  yet  it  has  never  been  appealed 
to  in  vain.  The  rapidity  with  which  those  orders  have  been  executed 
has  excited  the  astonishment  of  foreign  nations.    Of  all  the  great 
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powers  of  tlie  State,  the  Navy  is  perhaps  that  one  which  has  least 
deceived  expectation.  Though  it  is  true  that  we  have  not  had  to 
undergo  a  naval  war,  at  the  same  tLniG  we  must  never  forget  that,  if 
France  seeks  to  maintain  her  rank  in  the  world,  if  her  alliance  is  again 
one  day  to  be  sought  for,  it  is  always  this  crucial  test  of  a  maritime 
war  which  she  must  keep  in  view ;  and  it  is  strictly  with  a  view  to 
obtaining  the  advantage  in  such  a  war  that  the  constitution  of  her  fleet 
must  be  arranged. 

Chapter  XIY. 
The  Uses  of  a  Navy, — Oonsiderations  on  Naval  Materiel. 

What  is  the  use  of  a  Navy  ? — is  the  first  and  most  difficult  question 
which  a  statesman  in  the  present  embarrassed  state  of  the  finances 
should  ask  himself. 

My  answer  is  given  unhesitatingly — To  occupy  and  maintain  the 
great  ocean  highways. 

The  occupation  of  the  seas,  though  it  were  only  temporary,  ought  to 
have  consequences  of  the  very  deepest  importance,  even  in  a  purely 
continental  war.  It  was  thus  that  the  Federal  States  of  America 
triumphed  over  the  resistance  of  the  Southern  States ;  it  was  thus  that 
England  eventually  exhausted  the  resources  of  the  first  Empire  ;  it  was 
thus  in  the  Crimea  that  we  conquered  Russia.  The  damage  done 
to  American  commerce  by  a  few  privateers  has  been  greatly  exagge- 
rated, and  the  capture  of  a  French  merchantman  by  a  German 
corvette  issuing  in  the  depth  of  winter  from  an  inaccessible  and 
no  longer  blockaded  port,  has  caused  the  most  absurd  sensa- 
tion. A  naval  supremacy,  however  well  established,  can  never 
entirely  prevent  depredations  of  this  nature ;  at  sea,  as  on  shore,  the 
convoys  of  a  victorious  force  are  never  absolutely  secure  from  attack. 
But  what  results  can  flow  from  these  comparatively  insignificant 
successes  ?  Is  it  to  be  imagined  that  the  bold  deeds  of  twenty 
"  Alabamas "  could  have  delayed  the  fall  of  Hichmond  for  a  single 
day  ?  If  it  is  from  a  reliance  on  such  facts  that  the  paying  ofl"  of  our 
squadrons  is  demanded,  and  a  mere  predatory  and  privateering  warfare 
prescribed,  I,  for  my  part,  would  ask  the  advocates  for  such  a  course 
to  consider  for  a  moment  the  following  hypothetical  case : — The 
French  armies  are  again  massed  on  the  banks  of  the  Hhine,  while 
every  sea  is  furrowed  by  the  keels  of  our  countless  frigates  and  cor- 
vettes ;  but  before  our  ports,  cruises  a  German  fleet,  to  which  we  have 
no  fleet  to  oppose. 

What  would  follow  from  such  a  state  of  things  ?  All  our  coasts  would 
be  kept  in  constant  alarm,  all  our  ports  would  be  asking  for  garrisons, 
and  the  whole  of  our  maritime  population  would  be  exposed  to  falling 
into  the  enemy's  hands.  It  has  always  been  the  cruel  destiny  of  the 
crews  of  privateers  to  finish  their  adventurous  career  in  the  hulks,  and 
by  privateers  I  mean  equally  ships  of  war  specially  designed  for  cruising 
and  those  vessels  which  are  equipped  by  private  speculation.  In  the 
war  of  1778,  we  saw  our  isolated  cruisers  succumb,  one  after  another, 
the  very  day  the  high  seas  were  momentarily  abandoned  to  the  Enghsh 
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squadrons.  We  ought  in  fact  to  look  upon  squadrons  as  so  many 
moveable  fortresses  able  to  send  forth  their  flying  columns  in  com- 
parative security  to  scour  the  surrounding  districts.  I  am  of  opinion 
that  before  this  predatory  warfare  could  be  set  on  foot,  it  would  be 
necessary  to  sweep  the  seas.  So  long  as  the  hroom  of  Van  Tromp  re- 
mained at  his  main-mast  head,  the  merchants  of  Amsterdam  and 
Flushing  were  without  fear ;  they  knew  well  that  their  losses,  should 
they  experience  any,  would  be  light. 

I  do  not  deny  that  this  predatory  warfare  may  be  the  sole  refuge  of 
the  weakest  side.  The  moment  the  disproportion  of  the  two  forces  has 
become  too  great,  it  may  be  well  to  disperse  in  order  to  reduce  the 
chance  of  capture ;  but  to  accept  this  programme  a  priori,  without 
knowing  exactly  whicb  is  the  adversary  fate  is  reserving  for  us, 
would  be  to  foolishly  abdicate  our  naval  position  in  virtue  of  a  force 
which  is  not  yet  in  existence.  What  figure  should  we  cut  in  the 
Mediterranean,  for  instance,  if  we  gave  up  our  squadrons  in  those 
waters  ?  Shall  we  let  it  become  an  Italian  or  a  Spanish  lake,  when  we 
would  not  allow  it  to  be  a  Russian  one  ? 

Unless  fate  gives  us  England  for  an  adversary,  we  ought  to  be 
prepared  to  undertake  la  grande  guerre  at  sea.  Even  against 
England  herself,  this  line  of  action  would  be  necessary  on  the  very  day 
that  new  complications  modified  the  number  and  nature  of  our  allies. 
It  is  from  this  basis,  then,  that  I  always  consider  any  plea  for  the 
maintenance  of  our  fleet. 

Under  the  Empire,  our  war-fleet  was  a  homogeneous  fleet ;  eachi  of 
the  ships  which  composed  it  could  turn  in  nearly  the  same  circle.  As 
long  as  ramming  remains  for  our  vessels  the  grand  mode  of  attack, 
naval  actions  will  inevitably  be  mere  melees.  It  is,  above  all,  necessary 
in  melees  to  have  ships  which  describe  circles  to  all  intents  similar. 
At  the  same  time  I  am  far  from  thinking  it  impossible  to  reconcile  the 
advantages  to  be  derived  from  the  progressive  researches  of  science, 
with  those  which  result  from  uniformity  in  construction.  In  a 
squadron,  two  or  three  ships  working  together  form  the  tactical  unit ; 
in  a  large  naval  force,  it  is  the  squadron  which,  becomes  the  unit,  that 
is  to  say,  a  group  composed  of  six  ships  at  least,  of  twelve  at  most. 
Each  squadron  ought  to  manoeuvre  separately  and  independently,  in 
such  a  manner  as  to  achieve  the  result  indicated  by  the  orders  of  the 
Commander-in-Chief. 

The  homogeneity  of  the  fleet  can  thus  be  given  up,  so  long  as  that  of 
each  squadron  be  preserved.  This  programme  will,  no  doubt,  appear 
very  limited  to  those  who  find  fault  with  our  naval  architects  for  their 
timidity  and  lack  of  enterprise.  Happily,  we  have  other  designs  under 
trial  than  these  costly  constructions  which  form  our  first-class  fighting 
ships.  It  is  not  now-a-days  necessary  to  restrict  in  any  particular 
those  vessels  which  are  not  the  equivalents  of  our  old  line-of-battle 
sbips,  save  to  some  conditions  of  strength  and  speed ;  for  they  belong 
beforehand  to  no  particular  type,  and  each  should  be  an  individual 
design  franked  and  guaranteed  by  its  author.  It  is  to  this  domain 
that  I  would  direct  the  inventive  boldness  of  our  naval  constructors. 

Our  progress  in  naval  architecture  has  hitherto  proceeded  rather  by 
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impulses  than  by  any  continued  effort; ;  from  1852  to  1857  the  leap  was 
enormous.    All  our  youth  was  passed  in  fierce  debates,  in  which  theory 
and  practice  were  ever  at  variance,  when  a  young  man  appeared  on 
the  scene,  who  both  loved  our  profession  and  had  its  true  instinct. 
Him  we  took  and  raised  above  the  rivalry,  criticism,  and  barriers  which 
opposed  him  on  every  side.    His  very  first  creation  was  a  masterpiece. 
The  productions  of  his  original  and  fertile  mind  were  called  successively 
the  ''Napoleon,"  "Algesiras,"  "Gloire,"  "  Solferino,"  "Ocean."  To 
him  we  owe  the  whole  of  that  IsTavy  of  which  we  are  so  justly  proud. 
This  fleet  is  homogeneous,  because  it  sprang  fully  armed  like  Minerva 
from  a  single  brain.    It  is  time  that  a  new  inspiration  manifested 
itself ;  the  same  type  is  reproduced  too  often  with  modifications  which 
indicate  ingenuity  of  arrangement  rather  than  fertility  of  design.  We 
wait  for  a  new  "  Algesiras,"  in  other  words,  one  of  those  ships  whose 
appearance  is  at  once  a  great  event  and  a  vast  acquisition  of  strength. 
In  the  "  Algesiras  "  it  was  not  so  much  the  ship  herself  which  was  the 
novelty,  as  her  engines.    In  the  merchant  Navy  less  attention  is  paid 
than  in  ours  to  the  external  appearance  of  the  machinery,  and  more  to 
the  results  to  be  obtained  from  it.    There  is  much  to  learn  from  those 
long  voyages  where  extreme  speed  is  maintained  sometimes  for  weeks, 
and  passages  accomplished  with  a  regularity  which  is  rarely  interrupted. 
When  our  ships  of  war  are  able  to  cross  the  Atlantic  in  company  with 
any  of  our  great  mail  steamers,  they  may  easily  dispense  with  the  other 
trials  which  they  now  undergo.    The  science  of  the  naval  architect  is, 
now-a-daj^s,  exceedingly  complex ;  we  are  far  removed  from  the  days 
when  builders  handed  down  to  each  other  the  simple  secrets  of  an 
hereditary  art.  In  the  architect,  the  engineer  now-a-days  rivals  the  ship- 
builder— I  should  say,  surpasses  him,  for  this  faculty  is  by  far  the  most 
rare  and  most  necessary  of  the  two.    By  study  it  is  possible  to  become 
a  builder,  but  one  must  be  born  an  engineer. 

The  Administration — let  it  be  well  noted — is  not  generally  so  hostile 
to  progress  as  is  said  or  supposed ;  its  extreme  caution,  which  keeps  it 
somewhat  behind  the  times,  is  the  result  of  that  pitiless  criticism  which 
public  opinion  lavishes  on  all  which  is  not  on  first  trial  an  undoubted 
success.  Could  it  obtain  a  little  indulgence,  the  Administration  would 
not  view  novelties  with  so  much  suspicion.  What  public  opinion 
should  do — if  I  may  Use  the  expression — is,  give  strength  to  the  budget 
and  wings  to  genius.  We  ought  more  than  ever  to  aim  at  perfection 
in  our  constructions  since  we  are  certainly  menaced  with  a  reduction 
in  the  number  of  our  ships.  The  question  of  pay  is  insignificant  com- 
pared to  that  of  the  general  expenditure  of  stores  and  the  salaries  of 
workmen.  It  is  to  the  estimates  for  the  materiel  of  the  fleet  that 
we  must  turn  if  we  wish  to  economise  seriously ;  but  at  the  same  time 
we  must  thoroughly  realise  what  these  economies  are,  which  is  not  so 
easy  as  we  might  suppose.  It  is  impossible  on  any  given  day  to 
discharge  the  large  population  which  lives  on  the  work  obtained  in  our 
building- slips.  While  we  can  economise  in  the  matter  of  these  expenses 
there  are  others  in  which  it  is  impossible  to  cut  down  anything. 

In  fact,  reductions  should  never  be  undertaken  unless  the  principles 
on  which  they  are  to  be  regulated  are  thoroughly  understood.    I  have 
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never  had  any  doubt  in  my  own  mind  about  these  principles ;  when- 
ever it  is  a  question  of  sacrificing  either  our  dockyards  or  our  fleet,  the 
former,  I  affirm,  must  always  give  way.  These  grand  monuments  of 
our  greatness  must,  I  think,  be  sacrificed  to  preserve  our  ships  ;  our 
national  pride  must  submit  to  it.  What  matter  if  we  display  less 
magnificence  to  strangers,  if  we  can  confront  an  enemy  wath  forces  not 
sensibly  diminished  ?     This  is  the  result  to  which  we  must  aim. 

I  think  I  have  already  sufficiently  indicated  how,  as  far  as  the 
"  materiel  "  of  the  fleet  is  concerned,  we  may  still  maintain  our  warlike 
condition  ;  but  in  so  doing  I  have  only  attacked  the  least  important 
part  of  the  question.  The  real  point,  as  no  one  doubts,  is  that  which 
concerns  the  living  organism  of  the  fleet ;  it  is  here,  unquestionably, 
that  a  judicious  and  conservative  scheme  is  required.  I  shall  describe 
briefly  one  which  I  have  conceived,  at  the  same  time  I  confess  that  I 
have  sometimes  exceeded  my  own  programme.  Although  this  is  no 
time  for  too  exalted  views,  I  could  not  forbear  from  seeking  to  improve 
and  perfect  those  institutions  whose  maintenance  I  have  persistently 
demanded. 

Chapter  XV. 

Constitution  of  the     PersonneV^  of  a  Fleet,    The  Officers  and  Men, 

The  real  strength  of  any  military  organisation  is  measured  by  its 
eSective  force  in  officers  and  men. 

This  may,  perhaps,  be  called  a  truism,  though  it  is  not  the  less 
important  to  be  occasionally  reminded  of  it.  If  I  was  not  certain  that 
the  officers  of  the  fleet  will  meet  with  respectful  consideration,  and  that 
the  hardly  less  valuable  class  of  petty  officers  will  be  equally  well 
treated,  I  should  have  but  little  hope  in  endeavouring  to  discover  the 
future  of  the  French  N'avy,  for  in  a  very  short  time  our  Navy  would 
cease  to  exist ;  the  zeal  of  Commissioners  of  Finance  causes  me  but 
little  anxiety  on  this  point. 

I  wish  I  could  speak  with  equal  confidence  of  the  proposals  of  our 
rsformers ;  I  fear  certain  schemes  which  appear  to  me  stamped,  I  con- 
fess, with  a  peculiar  imprudence.  Among  these  I  may  mention  one 
which  aims  at  suppressing  the  training-ship  which  for  nearly  forty 
years  has  supplied  us  with  all  our  officers.  It  is  impossible,  no  doubt, 
that  the  Kavy  should  completely  escape  from  those  reforms  which  will 
result  from  a  considerable  modification  in  our  social  system,  but  it 
would  be  curious  if  endeavour  was  made  to  pass  it  through  most 
dangerous  experiments  just  when  its  praises  are  in  every  mouth,  and 
when  it  possesses  a  greater  share  than  ever  of  public  estimation. 

I  admit,  perhaps,  the  necessity  for  a  free  training  for  officers,  but  I 
cannot  understand  how  they  can  entirely  do  without  training.  It 
would  be  equally  dangerous  to  apply  serious  modifications  to  our  exist- 
ing mode  of  recruiting  our  ships'  companies.  By  the  introduction  of 
forced  mihtary  service  for  all,  the  duration  of  which  is  to  be  divided 
into  two  or  three  distinct  periods,  every  one  in  France  will  have  to 
submit  to  the  hitherto  exceptional  regime  under  which — not  indeed 
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Since  Colbert,  but  since  tlie  latter  years  of  the  Government  of  July — 
the  whole  of  our  sea-faring  population  has  lived. 

If  the  "  Inscrij)tion  Maritime,''  such,  as  the  last  decrees  made  it, 
continues  to  exist  in  some  particulars  as  an  exceptional  regime,  it  will  be 
due  far  more  to  the  privileges  it  authorises  than  to  the  cost  it  imposes. 
I  am  unable  to  see  what  inconvenience  would  arise  if  that  interesting- 
class,  which  has  such  great  claims  on  the  State,  continued  to  enjoy  its 
privileges  for  some  few  years  more.  For  many  years  it  has  been  placed 
under  the  Admiralty,  a  guardianship  it  should  not  be  deprived  of  too 
suddenly ;  the  high  degree  of  discipline  to  be  found  among  French 
sailors  is  due  to  this  constant  though  hardly  visible  attachment,  a 
bond  which  could  not  be  broken  without  the  most  serious  disturbances 
being  at  once  produced  in  our  Service.  A  nomadic  ISTavy,  like  that  of 
the  United  States,  would  be  the  result.  France  would  lose  those  devoted 
sons  who  exist  along  her  coasts,  those  sailors,  fashioned  to  obedience  and 
discipline  from  their  earliest  days,  who  regard  their  native  country  with 
affection  as  the  home  of  their  declining  years. 

For  these  reasons  I  still  look  to  the  Inscri'ption  Maritime''  for 
producing  the  main  portion  of  our  crews,  and  to  our  training  ships  for 
giving  that  theoretical  instruction  to  our  young  officers,  which  is 
essential  for  a  sailor  of  the  present  day.  Our  profession,  as  I  have 
already  said,  and  not  without  some  slight  regret,  was  formerly  an 
instinct,  it  is  now  a  science.  Let  us  work,  then ;  let  us  work  inces- 
santly, since  success  is  now-a-days  the  reward  of  labour  alone.  How- 
ever limited  our  budget  may  be,  I  wo  aid  still  devote  the  greater 
portion  of  it  to  the  instruction  of  our  officers  and  men.  The  N"avy 
has  hitherto  been  most  frequently  employed  on  entirely  imaginary 
duties ;  stationed  to  protect  a  commerce  which  often  never  existed,  or 
on  diplomatic  service,  where  the  chief  difficulty  lay  in  unravelling  com- 
plications which  it  had  itself  produced.  The  only  essentials  of  a  peace 
armament  are,  in  my  opinion,  those  which  conduce  to  the  rapid  forma- 
tion of  a  war  armament.  E'aval  stations  are  not  only  useless,  they  are 
positively  cruel.  Three  or  four  of  the  best  years  in  a  young  man's 
life  are  devoted  to  an  enforced  absence  in  an  unhealthy  climate.  A 
remedy  for  this  has  been  proposed  in  constant  circulation ;  it  is  the 
general  wish  of  the  N^avy,  to  which  I  give  my  unqualified  adherence. 
I  make  but  one  demand  ;  that  among  all  these  ships  constantly  circum- 
navigating the  globe,  there  should  be  one  specially  detailed  for  providing 
the  fleet  with  properly  certificated  topmen.  It  is  difficult  to  under- 
stand why,  when  all  other  classes  have  been  deemed  worthy  of  special 
training,  the  most  important  branch  of  all  should  have  remained 
uncared  for.  The  topman  will  always  be  the  most  intrepid  and  most 
intelligent  man  in  the  ship.  The  chief  boatswain's  mate^'  is  incon- 
testibly  superior  to  all  the  other  petty  officers ;  it  is  to  him,  and  not  to 
the  chief  gunner's  mate,t  or  chief- quartermaster,  J  that  the  regulations 
give  the  command  in  case  all  the  officers  are  removed.  The  class  of 
topmen  is  the  nursery  for  these  chief  boatswain's  mates.  We  see,  then, 
that  both  justice  and  foresight  counsel  us  to  surround  the  recruiting  of 
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this  precious  class  witli  all  those  guarantees  which  assure  the  efiecLual 
discharge  of  duties  in  other  branches  of  the  Service. 

The  task  of  developing  the  child  into  the  man  has  ever  been 
considered  a  difficult  one  by  philosophers.  To  make  an  of&cer  out  of  a 
cadet  does  not  demand  less  care»  Supposing  that  one  of  these 
young  scholars  who  leave  the  training  ship  sufficiently  acquainted 
with  the  elements  of  their  profession,  was  confided  to  my  care,  and 
that  I  was  charged  with  training  him  for  the  rank  of  lieutenant  in 
the  most  thorough  manner,  this  is  how  I  should  set  to  work.  He 
should  make,  first  of  all,  two  or  three  trips  round  the  world.  These 
voyages  would  "  sailorize "  him,  without  making  Mm  a  thorough 
sailor.  Should  there  be  a  certificate  for  seamanship,  as  there  is 
for  gunnery,  musketry,  and  engineering,  it  should  only  be  given  to 
those  who  combine  knowledge  of  pilotage  with  knowledge  of  handling 
a  ship.  It  has  always  been  my  belief  that  the  course  of  instruction  will 
be  incomplete  until  pilotage  is  taught  as  well  as  se^nianship  and  gun- 
nery. Training  in  this  subject  should  be  conducted  where  all  the 
difficulties  of  navigation  are  united.  From  Bayonne  to  Dunkerque 
we  find  at  once  fogs,  currents,  and  shoals ;  it  is  there  our  young 
officers  and  our  quartermasters  should  be  taken.  The  latter  w^ould 
there  learn  to  watch  the  course  of  the  vessel  with  more  attention  and 
intelligence  ;  into  whatever  waters  chance  should  take  them,  they  would 
soon  be  most  useful  auxiliaries  to  pilots ;  while  the  former  would  soon 
have  sufficient  skill  to  do  without  pilots  altogether. 

Five  or  six  years  well  laid  out  would  give  a  young  officer  an  amount 
of  instruction  of  which  he  would  feel  the  advantage  all  his  lifetime. 
Before  entering  the  higher  ranks,  he  should  be  called  upon  to  pass 
throuerh  the  various  schools  which  have  been  instituted  for  the  different 
classes  of  which  our  crews  are  composed.  He  should  become  a  rifleman 
at  Lorient,  a  gunner  at  Toulon,  an  engineer  at  Brest  and  Indret.  Having 
arrived  at  the  rank  of  Lieutenant  he  would  be  ripe  for  the  grand  school 
of  all,  where  all  the  acquirements  and  experiences  of  a  young  officer's 
education  are  put  into  practice ;  I  mean  the  evolutionary  squadron.  This 
squadron,  which  was  organised  in  1825  by  M.  de  Clermont-Tonnerre 
in  the  West  Indies,  and  since  that  time  has  assembled  nearly  every 
year  in  the  Mediterranean,  is  the  source  where  all  our  officers  and  men 
from  time  to  time  renew  their  warlike  spirit. 

Even  if  this  w^ere  its  only  advantage,  the  evolutionary  squadron 
ought  to  be  preserved  at  all  hazards ;  but  a  consideration  still  more 
important,  if  it  be  possible,  imperiously  commands  its  maintenance.  It 
is  our  only  school  of  tactics. 

The  fleet  which  has  the  greatest  acquaintance  with  tactical  manoeuvres 
will  possess  a  great  element  of  success  in  the  day  of  battle. 

When  two  fleets  meet  at  sea,  when  the  two  lines,  after  hurling  one 
against  the  other  have  been  mutually  penetrated,  the  action  can  only 
be  continued  by  immediately  reversing  the  course  previously  taken. 
This  manoeuvre,  which  -will  be  almost  inevitable,  is  of  such  a  nature  as 
to  cause  more  than  one  involuntary  collision  between  ships  of  the  same 
fleet ;  the  homogeneous  composition  of  the  fleet  and  similarity  in 
their  circles  of  turning  Avill  diminish  these  risks ;  skill  in  combined 
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movements  will  make  tliem  disappear  altogether.  It  is  not  in  the 
practice  of  reg'iilctr  evolutions  and  in  the  execution  of  geometric 
figures  that  proof  is  given  of  a  trained  and  skilful  eye.  The  practice 
which  can  alone  develop  the  nerve  required  for  most  of  the  manoeuvres 
which  will  be  carried  out  on  the  day  of  actual  combat  is  very  difterent. 
N'either  isolated  cruises,  nor  the  endeavouring  to  represent  squadrons 
by  a  collection  of  despatch  vessels  and  gunboats  provide  a  sufficient 
school  for  this  most  difficult  art.  An  Officer  must  learn  how  to  handle 
in  a  very  small  space,  masses  of  6,000  to  7,000  tons,  which  cannot 
come  into  collision  without  mutual  destruction  ;  he  must  nerve  himself 
to  behold  u.nmoved  the  imminency  of  the  most  terrible  catastrophes ; 
he  must  be  accustomed  to  preserve  a  close-order  both  day  and  night ; 
to  know  how  to  group,  how  to  spread  out,  sometimes  presentiug  a 
compact  mass,  at  others,  successive  echelons  ;  he  must  possess,  above 
all  things,  the  indispensable  art  of  divining  the  intentions  of  his 
Commander-in-Chief,  and  by  watching  intently  his  slightest  change 
of  course,  at  once  to  comprehend  and  conform  to  hiis  movements  so 
as  to  be  independent  of  his  signals.  This  is  the  tvhole  secret  of  Naval 
tactics. 

There  is  but  one  definition  for  this  word  ^'tactics :"  it  is  the  art  of 
sustaining  the  fight,  and  of  not  falling  foul  of  each  other.  The  most 
skilful  are  those  who  are  able  to  combine  their  efforts  even  when  the 
regular  transmission  of  orders  has  become  impossible.  The  very  last 
economy  France  ought,  in  my  opinion,  to  make,  is  that  of  giving  up  the 
evolutionary  squadron.  The  day  when  the  condition  of  our  finances 
forbids  us  the  maintenance  of  such  a  force,  it  will  be  necessary  that 
at  least  every  year  an  instruction- cruise  —  should  its  duration  be 
only  one  month — be  undertaken  to  prevent  the  total  loss  of  those 
precious  traditions  which  we  owe  to  fifty  years  of  toil.  With  a  dimi- 
nished armament,  neither  the  period  of  service  of  the  officers,  nor  the 
commands,  can  be  of  such  long  duration  as  hitherto. 

If  it  be  admitted,  as  I  have  endeavoured  to  show,  that  in  time  of 
peace  but  a  very  small  display  of  force  is  necessary,  and  that  the  chief 
object  of  a  naval  armament  is  to  instruct  and  train  all  those  various 
elements  which  we  shall  need  in  the  day  of  battle  ;  then  we  shall 
naturally  seek  such  an  arrangement  as  will  most  widely  extend  instruc- 
tion through  the  entire  body  of  the  Navy.  This  arrangement  is  to  me 
self-evident ;  we  must  increase  the  number  of  cruises,  and  shorten 
their  duration. 

We  have  recently  discovered  among  our  blue-jackets  aptitudes  of 
which  formerly  we  doubted ;  while  admitting  that  they  were  good 
gunners  no  one  believed  that  they  would  ever  make  more  than  in- 
different soldiers.  Though  one  of  those  who  hold  that  we  should  never 
lose  sight  of  our  own  proper  profession,  and  though  I  should  regret  to  see 
seamen  neglect  their  proper  and  traditional  sphere  of  action  to  become 
an  auxiliary  branch  of  the  Army,  I  have  not  the  less  constantly  pro- 
tested against  the  views  of  those  who  would  discourage  our  ever 
disembarking  our  men.  I  am  very  glad  that  events  have  shown 
what  these  landing- parties  can  be ;  the  action  of  our  fleets  on  an 
enemy's  coast  will  become  far  more  efficacious.    Would  it  not  be  very 
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lamentable  if  the  5,000  or  G,000  picked  men  on  hoard  a  sqnadron 
were  not  always  ready,  without  further  assistance,  to  execute  a  recon- 
naissance^  a  coup  do  mam,  or  a  descent  on  an  enemy's  coast  ?  Every 
considerable  assemblage  of  ships  should  be  able  to  forthwith  furnish 
troops  sufficient  to  undertake  any  of  the  minor  operations  of  warfare. 
I  have  long  since  discussed  this  question  with  young  officers  who  will 
one  day  have  to  realize  it,  and  I  have  never  ceased  to  demand  that  the 
number  of  small-arms  allowed  to  each  ship  should  be  considerably 
increased,  companies  for  landing  provided  with  those  materials  for 
encamping  without  which  it  would  be  impossible  to  leave  the  sea- 
coast,  and  that  a  section,  provided  with  the  necessary  tools  for  throwing 
up  an  earthwork  or  clearing  away  an  obstacle,  should  always  accompany 
our  riflemen  and  mountain  artillery.  That  which  the  Roman  fleets  and 
the  Norman  invasions  were  able  to  accomplish,  our  squadrons,  when 
once  they  had  swept  the  seas,  should  be  in  a  position  to  attempt.  When 
every  ironclad  shall  carry  on  her  sides  seven  or  eight  steamboats, 
which  I  think  is  indispensable,  no  squadron  will  appear  on  an  enemy's 
coast  without  spreading  alarm  and  causing  avast  amount  of  destruction. 

It  would  be  superfluous  to  insist  upon  this  view  of  the  matter  ;  a  com- 
plete transformation  in  our  social  system  will  be  due  to  the  misfortunes 
we  have  just  gone  through.  Every  Frenchman  is  about  to  become  a 
soldier.  Those  hopes,  which  I  formed  less  than  a  year  ago  without 
concealing  from  myself  the  great  difficulties  which  might  defer  their 
realization,  will  be  accomplished  if  the  Navy  is  only  allowed  to  follow 
the  natural  tendency  of  events  in  the  present  day. 

Many  people  will  be  astonished  to  see  me  develop  with  such  calm 
confidence  a  programme  which  breathes  so  little  discouragement ;  more 
than  once  my  friends  have  rallied  me  upon  what  they  are  pleased 
to  term  my  "robust  hopes."  We  shall  see  whether  the  future  will 
prove  them  or  me  to  be  right. 

Struck  by  a  mortal  blow  Charles  XII  carried,  it  is  said,  his  hand  to 
the  hilt  of  his  sword.  Shall  we,  for  a  Avound  less  deep  than  many 
we  have  often  inflicted  on  other  nations,  resign  all  hope,  and  despair  of 
the  future  of  France  P  What  may  become  of  the  organisation  of  the 
Army  during  the  critical  phase  through  which  we  are  passing,  I  cannot 
say ;  but  I  think  I  can  confidently  state  what  that  of  our  Navy  ought 
to  be  in  the  present  day. 

Chapter  XVI. 

The  Fleet  of  tlie  Fitiare. — Instihitions  ivliicli  are  ahsolnfely  essential. 

To  gain  our  point,  it  is  by  no  means  indifferent  from  what  con- 
ditions we  start ;  the  very  best  reasoning  will  only  lead  to  a  false  con- 
clusion unless  the  premises  are  sound. 

What  is  the  principle  on  which  the  organisation  of  our  fleet  should 
be  based  ?  On  that  principle  which  was  true  in  all  time  and 
which  is  an  hundred  times  more  true  to-day — neither  Colonies  nor 
Dockyards  make  a  Navy,  but  81ii2:)s.  The  Colonies  must  seek  else- 
where than  in  our  budget  the  aneans  for  squaring  their  expenses ;  the 
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Dockyard  must  lose  the  opinion  of  its  own  greatness,  and  be  content 
to  become  the  very  humble  slave  of  the  Ship.  "  We  all,  while  Ave  are 
"  here,"  said  Admiral  Lalande  in  1837,  then  Superintendent  at  Brest, 
"  are  but  the  servants  of  the  servants  of  God.  Our  resources,  we  only 
"  accumulate  to  dispense  to  those  who  will  have  to  make  use  of  them ; 
"  a  seaport  must  never  be  judged  by  its  workshops  or  stores,  but  by 
"  the  ships  it  fits  out."  This  is  wise  language,  containing  in  its  brevity 
a  complete  system.  In  order  that  those  passions  that  are  so  natural  to 
the  heart  of  man  should  not  prevent  its  accomplishment,  I  could  wish 
that  history  never  related  a  naval  action  without  saying — "the  ships 
which  have  fought  were  built  by  such  a  N'aval  Architect,  equipped  by 
such  a  Maritime  Prefet,  and  commanded  by  such  an  Admiral." 

As  for  the  Minister,  all  success  ought  to  redound  to  his  glory ;  when 
an  operation  is  successful,  it  is  unquestionably  he  who  should  be  first 
rewarded.  The  victor  is  but  his  emissary  and  his  debtor.  Why  does 
public  opinion  hasten  to  consider  him  as  a  rival  ?  Mean  competition 
which,  though  it  does  not  breed  a  refusal  of  active  support,  still  embit- 
ters the  mind  and  alarms  patriotism  !  He  who  is  occupied  with  the  work 
of  organisation  is  frequently  tempted  to  envy  the  luck  of  those  nations 
who  have  everything  to  create,  and  have  not  to  clear  away  those 
obstacles  with  which  time  has  obstructed  our  path.  It  needs  but  so 
little  money  to  procure  a  fleet,  and  so  very  much  may  be  spent  on  a 
N'avy  of  long  standing,  without  in  the  end  being  certain  of  possessing 
one  !  For  the  sum  which  two  years  of  our  old  estimates  would  have 
given  us,  the  fleet  w^hich  the  Empire  left  us  could  be  built.  This 
fleet,  it  is  true,  would  last  barely  twenty  years.  It  would  be  necessary 
thus  in  twenty  years  to  have  put  by  the  value  of  another  such  fleet. 
This  sinking  fund,  which  is  gradually  expended  on  the  annual  con- 
structions, instead  of  being  accumulated  in  the  coflers  of  the  State, 
constitutes  the  main  part  of  that  which  is  called  the  normal  expendi- 
ture. It  is  impossible  to  make  any  retrenchment  in  this  sum,  unless 
we  consent  to  a  rapid  decay  of  our  naval  power ;  but,  in  my  opinion, 
saving  would  be  efiected  without  loss  of  strength  if  we  confined  our- 
selves to  merely  preserving  in  good  working  order  the  whole  of  our 
transport  fleet,  instead  of  renewing  it.  If  we  are  seeking  for  econo- 
mies, this  is  one  which  wall  cost  us  but  little  in  point  of  actual  strength. 

I  believe  I  can  indicate  another,  whose  importance  will  readily  be 
recognized.  The  annual  sum  for  new  constructions  depends  on  the 
rapidity  with  which  materials  decay.  The  amount  of  this  sum  will  be 
considerably  reduced,  if,  in  future  constructions,  wood  is  replaced  by 
iron.  It  is  true  that  this  substitution  will  necessitate  the  purchase  of 
new  apparatus,  that  our  stores  of  oak  will  be  no  longer  of  service,  and 
that  the  mass  of  our  carpenters  will  have  to  be  discharged.  The 
scheme  is  thus  not  so  simple  as  it  appears  at  first  sight.  It  is  a  reform 
to  be  made,  but  one  to  be  made  with  extreme  caution.  As  for  the 
workshops,  basins,  and  all  that  fleet  of  stone,  which,  made  for  pro- 
ducing and  preserving  the  fleet  of  wood  and  iron,  for  the  most  part 
devours  it,  its  further  development  must  be  arrested,  and  we  must 
content  ourselves  with  allowing  it  a  sum  sufficient  to  maintain  it  in  its 
present  condition.    On  an  annual  credit  of  65  millions,  economies  in 
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materiel  ought  to  furnish,  us  the  means  of  saving  those  institations 
whose  defence  I  have  undertaken. 

The  separation  of  the  Admiralty  and  the  Colonial  Ofiice*  will  also 
assist  us.  I  should  not  propose  to  create,  as  in  1857,  another  port- 
folio ;  the  Chamber  of  Commerce  will  undertake  the  administration  of 
interests  which  are  rather  commercial  than  maritime.  As  for  the 
Colonial  garrisons  they  properly  belong  to  the  War  Department.  This 
little  Army,  which  has  always  been  increasing,  has  everything  to  gain 
by  being  absorbed  into  the  great  national  Army.  The  services  it  has 
rendered,  and  the  bravery  it  has  shewn,  ought  to  procure  it  this 
honour.  While  a  mere  pendant  to  the  Navy  it  woukl  still  have 
continued  to  vegetate  as  an  auxiliary  corps.  A  far  wider  field  must 
be  opened  to  it,  and  the  occasion  seized,  Avhich  we  let  slip  fifteen  years 
ago,  of  simplifying  the  arrangement  of  our  J^aval  budget.  We  must 
still  have  Officers  to  build,  to  command,  and  to  man  our  ships ; 
doctors  to  tend,  and  chaplains  to  instruct  and  minister  to  our  crews, 
and  there  must  be  no  reduction  made  in  these  essential  branches, 
whether  civil  or  military,  of  our  Service.  The  pay  which  they  get  is 
but  a  drop  in  the  ocean  of  the  Naval  Estimates.  For  the  cost  of  one 
ironclad  frigate,  we  could  afford  to  double,  almost  to  triple  the  number 
of  our  Officers.  M.  Hyde  de  ISTeuville,  who  perhaps  more  than  any 
Minister  understood  and  defended  the  great  interests  confided  to  him, 
gave  utterance  during  the  Restoration  to  a  saying,  which  is  worthy 
of  deep  consideration,  "  We  must  economize  in  things,  never  in 
If  it  were  possible  to  impose  silence  for  a  moment  on  the  jealousies  of 
the  human  heart,  and  to  go  with  an  unprejudiced  mind  to  the  root  of 
the  matter,  it  would  be  seen  that  never  was  a  truth  so  incontestable. 
It  is  possible  to  ruin  many  a  life,  to  totally  destroy  the  organisation  of 
a  great  Service,  without  realizing  by  such  ill-considered  retrenchment, 
the  decrease  in  expenditure  which  would  be  represented  by  the  coal 
which  it  is  sometimes  so  easy  to  save. 

I  most  earnestly  demand  that  no  reduction  be  made  in  the  number 
of  the  ships  which  we  ought  to  be  able  to  place  in  line  of  battle.  But 
what  purpose  would  the  fleet  serve  if  the  iDersonnel,  mthout  which 
our  men-of-war  are  but  useless  toys,  is  to  be  disorganised?  "The 
fleet,"  I  shall  be  told,  "will  not  be  reduced,  only  the  number  of  ships 
kept  in  commission  in  peace-time.  Many  of  your  Officers  will  find 
themselves  without  employment.  It  is  not  only  their  zeal  which  Avill 
suffer  from  such  enforced  inactivity,  but  still  more  so,  their  professional 
knowledge.  A  Naval  Officer  is  not  formed  in  barracks,  nor  in  har- 
bour, but  at  sea."  A  remedy  for  this  state  of  things  is  easily  found, 
and  was  applied  during  the  first  years  of  the  Hestoration ;  England 
and  the  United  States  have  had  recourse  to  it :  An  OflB.cer  must  be 
permitted  to  serve  on  board  merchant  ships — on  board  private  shijis, 
is  what  the  regulation  of  Louis  XYIII  says — without  any  loss  of 
position.  To  me  it  only  seems  fair  that  he  should  not  lose  those 
claims  to  promotion  which  his  seniority  would  give  him.  If  we 
here  apply  the  principle  of  renewing  leave  of  absence,  a  reserve 


*  Now  combined  under  one  adminstration. — Trans. 
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of  Officers  will  be  assured  almost  without  expense,  as  the  "  ImcrijJ- 
tion  Maritime^''  has  assured  one  of  seamen.  In  the  last  thirty 
years  I  have  seen  several  of  those  ideas  which  I  ardently  propagated, 
both  patronised  by  public  opinion,  and  adopted  by  the  Admiralty. 
During  these  thirty  years  my  opinions  have  been  modified,  though 
never  falsified,  by  the  course  of  events  and  the  revolutions  achieved 
by  science.  I  find  them  in  1872  but  little  altered  from  what  they 
were  in  1842  and  in  1859.^'  No  doubt  there  are  some  on  which,  if 
needs  must,  I  could  accept  some  modification ;  but  on  those  which 
appear  to  me  fundamental,  neither  the  misfortunes  of  the  present  day 
nor  the  mania  for  change,  could  gain  from  me  the  slightest  alteration. 
I  pronounced  in  a  previous  chapter  the  words  Institvilons  Neces- 
saires.'"  These  institutions  I  enumerate  again.  The  first  is  incon- 
testably  the  Iyiscri])tion  Maritinie ;  the  second,  oar  system  of 
separate  schools  for  special  subjects,  to  which  must  be  added  a  school 
for  topmen,  and  one  for  pilotage ;  the  third  is  called  the  evolutionary 
squadron.    Save  these  institutions  and  you  will  save  the  ISTavy. 

If  our  N"aval  power  was  not  situated  on  two  seas  very  far  apart,  I 
should  prefer  having  our  central  administration  placed  in  one  of  our 
sea-ports  rather  than  at  Paris.  I  have  long  held  this  opinion.  The 
river  of  time  which  hurries  everything  onward  in  its  course  does  not 
spare  the  best  thinking  powers  of  a  sailor.  After  having  drunk  for 
some  years  of  these  waters  of  Lethe,  the  sense  of  the  deep  needs  of 
our  I^avy  becomes  less  keen;  other  matters  occupy  our  minds  and 
engross  our  attention ;  little  by  little  we  sink  under  the  moral  stupor 
which  invades  us.  The  deserted  fleet  drifts  hither  and  thither  at  the 
will  of  the  waves,  and  we  run  the  risk  of  only  finding  it  again  when  it 
is  among  the  breakers.  Since  a  Minister  of  Marine  can  neither  live 
at  Brest  nor  Toulon,  he  should  at  least  go  frequently  to  both  places ; 
this,  whik  reviving  his  zeal,  will  excite  that  of  his  subordinates.  He 
should  be  seen  everywhere,  coming  unexpectedly  without  pomp  or 
excitement,  in  our  dockyards  where  his  presence  would  instil  fresh 
life,  at  the  trials  of  new  ships,  and  on  board  our  training  ships  in  the 
midst  of  of&cers  and  men.  These  inspections  could  not  be  made  too 
frequently;  the  work  would  be  better  carried  on,  and  progress  w^ould 
be  more  real.  There  are  few  questions  which  would  not  be  better 
solved  if  they  were  studied  on  the  spot,  whether  by  the  Minister  in 
person,  or  by  the  members  of  the  Admiralty  Board,t  or  by  those  of 
the  Constructor's  department. J 

How  many  contradictory  orders  and  unfinished  undertakings  should 
we  not  be  spared  !  As  for  business,  the  very  worst  way  of  carrying  it 
on  is  by  telegraph.  With  its  oracular  obscurity  this  mysterious  wire  is 
the  most  hateful  instrument  that  an  Administration  ever  used.  By  it, 
honest  work  has  given  way  to  undue  haste,  well-digested  orders  and 
explanations  to  feverish  dialogues.  It  is  impossible  for  one  man  to 
see  and  do  everything  himself;  it  is  by  far  the  wisest  plan  to  repose 

See  tlie  author's  "  Do  rOrganisatioii  Mihtairo  cle  la  Marine."    (Extracts  from 
"  Guerres  Maritimcs  "  and  "  Souvcmrs  d'un  Amiral)." 
t  Conseil  d'Amiraute. — Trains. 
J  Conscii  des  Travaux. — Trans. 
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complete  trust  in  those  wlio  see  and  tliose  wlio  perform.  For  a 
Minister,  as  for  a  Commander-in-Chief,  or  a  King,  the  secret  of 
governing  is  to  know  how  to  decide. 

Hitherto  I  have  been  occupied  with  conservative  schemes  alone ;  it 
must,  however,  be  thoroughly  understood  that  if  we  make  too  sudden 
a  halt  we  shall  soon  find  ourselves  left  behind.  Stagnation  in  these 
days  is  the  very  worst  imprudence.  Everything  is  advancing,  ships, 
guns,  engines,  everything — even  powder. 

The  practice-grounds,  the  great  factories  belonging  to  the  State  or 
subventioned  by  it,  are  also  necessary  institutions  ;  nevertheless,  much 
cost  might  be  spared  if  we  knew  how  to  profit  by  those  studies  which 
other  nations  undertake.  It  is  absurd  to  endeavour  to  experimentally 
determine  every  point  for  ourselves,  and  to  seek  from  purely  specula- 
tive researches  what  is  after  all  only  a  trade- secret. 

The  Russian  l^avy  sets  us  a  very  good  example  on  this  point.  Rus- 
sian officers  are  seen  everywhere,  and  prove  themselves  to  be,  as  a 
rule,  very  judicious  observers.  Very  little  of  interest  occurs  in  the 
naval  world  without  their  becoming  immediately  acquainted  with  it. 
The  battle  of  Lissa  was  hardly  fought,  than  one  of  their  Admirals 
hastened  to  Ancona  to  examine  the  ships  and  question  the  officers  and 
men  who  had  taken  part  in  it.  We  travel  too  little  ;  we  are  neither 
acquainted  with  foreign  ports  nor  foreign  dockyards,  while  ours  are 
constantly  being  visited  by  intelligent  travellers.  A  special  fund  ought 
to  provide  for  those  doubly  fruitful  missions. 

I  repeat  it ;  what  our  Wavy  has  done  in  the  last  fifty  years  is  nothing 
to  what  it  will  have  to  do  in  the  event  of  a  naval  war.  I  have  very 
often  sketched  in  my  mind  the  constitution  of  a  fleet  which  could  at 
any  given  moment  unite  its  scattered  fragments,  and  concentrate  for- 
midable masses  on  two  or  three  previously  chosen  points.  I  asked 
myself  how  our  institutions,  our  budget,  and  the  distribution  of  our 
forces  could  be  made  to  contribute  to  carrying  out  this  idea.  I  revived 
on  a  larger  scale  the  plan  of  1805,  convinced  that  the  fleet  which  can 
most  promptly  concentrate,  ought  to  be  able  to  keep  for  several  months 
the  advantage  gained  in  the  first  few  days  ;  for  the  return  of  its  scat- 
tered seamen  \tould  be  assured  and  those  of  the  enemy  intercepted  ;  but 
it  is  impossible  to  undertake  such  operations  if  the  fleet  be  not  accom- 
panied by  a  complete  train  of  store  and  provision  ships.  We  have  con- 
structed transports  for  troops  and  horses ;  these  might  be  got  rid  of 
without  great  inconvenience ;  what  we  want  are  transports  for  pro- 
visions, and,  above  all,  for  coals.  These  latter  will  be  of  a  type  quite 
novel  and  very  difficult  to  construct.  Mixed  transports  of  inferior  speed 
will  be  nearly  useless.  The  transport  we  need  must  be  as  swift  as  the 
squadrons  whose  operations  they  must  accompany. 

If  I  am  not  mistaken  this  is,  indeed,  a  vast  scheme ;  let  us  defer,  if 
you  will,  its  realisation,  but  let  us  not  for  that  entii-ely  lose  sight  of  it. 
The  day  will  come  when  a  more  fortunate  genera^tion  will,  perhaps, 
deem  it  too  modest.  The  eclipse  which  we  are  undergoing,  will  be 
more  or  less  long ;  but  France  is  destined  to  emerge  from  the  shadow, 
and  our  descendants  will  have  difficulty  in  comprehending  our  present 
discortragement. 
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In  the  midst  of  tlie  bitterness  Avitli  wliicli  our  hearts  are  overflowing, 
I  fix  my  eyes  on  a  future,  which  wo  of  an  older  generation  shall  not 
see,  but  you,  for  whom  Heaven  in  its  mysterious  dispensations  is  pre- 
paring it,  take  care  that  it  does  not  come  upon  you  unawares.  Do  not 
imitate  the  foolish  virgins  of  Holy  Writ,  whose  lamps  were  without 
oil  when  the  bridegroom  came.  Watch  !  for  who  can  tell  the  moment 
w^hen  it  will  be  said,  The  hour  is  come "  ?  Watch !  and  most 
carefully  preserve  our  great  institutions.  The  I^avy  of  To-morrow  will 
then  have  no  cause  to  envy  the  I^avy  of  To-day. 

Captain  GrOODENOuaH  :  I  think  you  will  feel  no  inclination  at  this  late  hour  to 
commence  any  discussion  on  this  paper.  I  merely  ask  you  to  return  your  thanks 
to  Admiral  Ryder  for  his  kindness  in  taking  so  much  pains  in  bringing  it  before  us  ; 
we  know  he  never  spares  any  pains  for  our  good.  I  would  merely  say  that  Admiral 
J urien  is  known  not  only  as  a  consummate  writer  on  naval  affairs,  but  as  an  elegant 
French  writer — that  he  is  known  as  such  even  amongst  academicians.  I  therefore 
think  that  younger  members  of  our  profession  cannot  do  better  than  read  his  works 
as  a  study  of  French,  as  well  as  a  study  of  the  particular  subject  of  which  they  treat. 
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Lieut.-General  Sir  FREDERICK  CHAPMAJST,  K.C.B.,  Director- 
General  of  FortificationSj  in  tlie  Cliair. 


MAISTTEUFFEL'S  CAMPAIGlsr  IN  THE  EAST  OF  FRANCE. 

By  Captain  H.  A.  Gun,  R,B. 

The  section  of  the  Franco -Prussian  War  of  1870-71,  about  which  I 
have  put  together  these  notes,  is  that  which  had  for  its  scene  the 
country  about  the  Cote  d'Or  and  Jura  Mountains  in  the  south-east  of 
France,  and  is  known  indifferently  as  the  operations  of  the  Army  of 
the  East,  to  French,  and  of  the  Army  of  the  South,  to  German,  writers. 
The  central  operation  round  which  the  campaign  hangs,  is  the  Siege 
of  Belfort.  It  w^as  to  relieve  that  fortress,  that  Bourbaki  led  his  army 
from  Bourges  to  Montbeliard,  and  fought  a  three-days'  battle  there ; 
and  it  was  in  the  first  instance  to  protect  the  besieging  army,  that 
General  Manteu.fFel  carried  the  Ild  and  Yllth  German  Army  Corps 
across  the  Cote  d'Or  and  Plateau  of  Langres.  It  was  in  this  campaign 
that  Garibaldi  took  a  ]oart, — a  part  unfortunately  hardly  worthy  of  the 
hero  of  Italian  independence.  Finally,  this  campaign  was  the  last  act 
of  the  Great  War,  lasting  after  the  curtain  had  fallen  over  the  rest  of 
France. 

In  order  to  avoid  overcrowding  of  names  on  the  map,  some  of  the 
places  alluded  to  in  the  text  have  not  been  placed  on  it.  Their  situa- 
tions can  be  easily  identified  by  referring  to  the  following  table  : — 

Chluiceaux^^  J^'^ifs?     |  between  Montbard  and  Lamargelle. 
Marac,  N.W.  of  Langres. 
I^li^^^y?  I  near  St.  Seine. 


Verey, 

Eclienans,  north  of  Hcricourt. 
Cha^^^'  *  '     1  villages  in  front  of  Hericourt,  on  right  bank  of 
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St.  Mane,    1  yiHagcs  in  front  of  Hericourt,  on  right  bank  of 

l^'*"^^'  r        the  Lisaine. 

Tavej,  J 

Bethoncourt,  between  Hericourt  and  Montbeliard. 

Mignavilliers,  1  ^^^^  Athesans. 

Faymont,  J 

Arcey,  near  MontbeKard. 

Thil  Chatel,  close  to  Is-sur-Tille. 

.V        \  villao'es  about  Talaut. 
JPlombieres,  J  ^ 

Fontaine,  close  to  Talaut. 

Abeny,  ^ 

Darois^^'    Uillages  north  of  Dijon,  on  the  road  to  Langres. 
Ruffey,  J 

Ornans,  south  of  Montbeliard. 

St.  Fergueux,  four  miles  east  of  Villersexel. 

Etuz,  on  the  Soane,  near  Pin. 

Rioz,  near  Montbozon. 

Censeau,  north  of  IsTozeroy. 

Forests  of  Chailloz  and  Chatillon,  on  the  right  bank  of  the  Doubs, 

above  Besan^on. 
Verne,  near  Rioz. 

La  Barre,  close  to  Dampierre,  on  the  Dpubs. 

Deservilliers,  south  of  ximancey. 

St.  Lau.rent,  south  of  Les  Planches. 

Chaffois,       ^1       -J  x     .     -n    1.  1- 
o     1         ;     >  road  Levier-Pontarlier. 
bombacourt,  J 

Varois,  1 

Rollard"^^^'    > between  Dijon  and  Auxonne. 

Bourg  J 

Sancey,  west  of  Hyppolite. 

Frasne,  near  Pontarlier. 

It  is  not  easy  to  assign  an  exact  date  for  the  commencement  of  a  set 
of  operations  ;  and  the  18th  of  December,  1870,  has  been  chosen  in  this 
lecture,  because  it  is  a  convenient  time  at  which  to  consider  the  relative 
positions  of  parties,  not  because  it  was  absolutely  the  commencement  of 
the  campaign. 

The  country  in  which  the  operations  took  place  lies  in  the  Depart- 
ments of  Cote  d'Or,  Jura,  Doubs,  and  Haut-Rhin,  in  the  old  provinces 
of  Burgundy  and  Franche  Comte. 

The  principal  natural  features  are  the  Cote  d'Or  Mountains,  the 
Plateau  of  Langres  a  continuation  of  the  same  group  on  the  w^est,  and 
the  Jura  Mountains  on  the  east.  These  ranges,  especially  the  Jura, 
are  of  considerable  height  and  importance ;  they  are  much  covered 
with  woods,  and  except  by  the  roads  which  traverse  them,  are  impas- 
sable for  troops.  The  columns  marching  on  these  roads  can  have  little 
communication  with  each  other,  as  there  are  few  cross-roads,  and  such 
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as  there  are,  are  indeed  only  poor  ruts  or  paths.  The  country  between 
the  ranges,  though  never  fiat,  is  comparatively  so,  and  is  well  cultivated 
and  rich,  with  numerous  towns,  villages,  and  free  passage  in  most 
directions.  Here  also  are  numerous  woods,  however,  and  it  may  be 
termed  a  close  country  for  military  movements. 

The  large  river  Saone  receives  all  the  w^ater  of  the  district,  and 
traverses  it  from  north-east  to  south-west.  It  varies  considerably  in 
width  and  depth ;  but,  in  general,  a  full  pontoon  train  is  needed  for 
passing  it.  Its  principal  tributary  is  the  Doubs,  which  flows  first  north- 
east, forming  the  boundary  between  France  and  Switzerland,  then 
turning  round  the  north  of  the  Jura,  flows  south-west  to  join  the  Saone 
at  Yerdun.  It  is  a  swift,  deep  stream,  40  to  100  yards  wide,  and  is 
tlierefore  a  considerable  obstacle.  The  Doubs  at  its  head  receives  the 
Lisaine,  a  small  stream  running  between  steep  hills,  affording  admirable 
defensive  positions ;  the  Savoureuse,  wliich  flows  by  Belfort,  and  other 
Avaters.  The  Burgundy  Canal  comes  from  the  north-west  to  Dijon,  and 
thence  to  St.  Jean  de  Losne,  where  it  joins  the  Saone.  It  is  of  impor- 
tance as  a  means  of  transport  along  the  south  of  the  theatre  of  the  cam- 
paign, but  there  are  many  locks  on  its  course,  which  retard  the  naviga- 
tion. The  River  Ognon  is  a  considerable  stream,  which  cannot  be  passed 
by  troops.  It  joins  the  Saone  at  Pontarlier.  The  Tille,  also  of  some 
magnitude,  flows  along  the  foot  of  the  Cote  d'Or  to  join  the  Saone, 
south  of  Auxonne.  The  Suzon  joins  the  Oucheat  Dijon,  and  this  river 
then  flows  to  the  Saone  parallel  to  the  Burgundy  Canal. 

Finally,  on  the  western  side  of  the  Cote  d'Or,  rise  several  rivers,  the 
Amancon,  which  the  Burgundy  Canal  follows  to  the  north-west,  the 
Aube,  Seine,  and  Marne,  all  here  small  streams.  There  are,  of  course, 
numerous  small  waters  feeding  the  above-mentioned  rivers,  but  such  as 
could  be  crossed  by  a  trestle-bridge  equipment  in  the  absence  of  bridges 
or  pontoons. 

jLhere  are  four  fortresses,  three  of  the  first-class,  in  the  district ; 
these  are,  Belfort,  situated  in  the  well-known  gap  between  the 
Vosges  and  Jura  Mountains, — a  gap,  however,  full  of  hills,  some  of 
considerable  size.  Belfort  has  a  powerful  enciente,  and  has  also 
detached  works,  some  of  long  standing,  others  constructed  just  before 
and  during  the  war.  Besan^on,  in  a  loop  of  the  Doubs,  a  very  strong 
place,  with  detached  works,  rather  too  close  to  the  fortress,  for 
modern  warhire,  but  nevertheless  sheltering  it  against  an  attack. 
This  town  could  protect  10,000  or  15,000  men  within  its  enciente, 
and  a  large  army  in  its  immediate  neighbourhood.  Langres,  on  the 
northern  spur  of  the  plateau,  had  received  a  great  deal  of  attention 
from  the  French  engineers  before  the  war,  and  with  its  four  detached 
works,  could  only  be  taken  by  regular  siege.  Auxonne,  the  fourth  of 
the  fortresses,  is  a  small  bastioned  work  of  no  great  importance,  but  on 
tlie  Dijon-Dole  railway,  at  an  important  point. 

Dijon,  not  now  a  fortified  town,  is  of  importance  from  its  position  in 
the  Cote  d'Or,  from  its  size,  30,000  inhabitants,  and  from  its  being  the 
railway  junction  from  Paris  to  Lyons  and  Switzerland.  The  other 
towns  that  may  be  noted  are.  Dole  on  the  Doubs,  with  9,000  inha- 
bitants ;  Gray  on  the  Saone ;  and  Vesoul  with  7,000.    At  these  there 
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are  also  railway  junctions.  Clianmont,  Chatillon,  and  Tonnerre  are  towns 
on  the  north-western  side  of  the  district,  and  Montbeliard  and  Pontarlier 
lie  in  the  Jnra,  the  latter  town  being  nearly  on  the  Swiss  frontier. 
The  railways  are,  the  great  Paris-Basle  line,  on  the  north,  passing  hy 
and  closed  by  the  positions  of  Langres  and  Belfort ;  the  Paris-jSTeufcliatel 
railroad  passing  by  Tonnerre,  Dijon,  Auxonne,  Pontarlier;  the  railway 
to  Lyons  from  Dijon,  diverging  to  Bonrges  at  Chagny,  a  place  to  be 
noted  on  that  account :  and  the  cross  lines  of  Nuits-Chatillon- 
Chaumont,  Auxonne-Yesoul,  Gray-Langres,  Dole-Belfort.  Theselastare 
all  single  lines. 

The  line  from  Yesoul  north  by  Epinul  leads  to  ISTancy  and  Metz,  and 
is  very  important  in  a  military  sense,  as  was  illustrated  in  these 
operations. 

There  are  numerous  good  roads  connecting  all  the  towns ;  the 
national  and  departmental  roads  are  all  of  the  first-class,  the  communal 
roads,  some  good  and  some  bad,  but  in  great  part  admitting  the  passage 
of  artillery.  I  will  only  allude  especially  to  one  of  these  roads,  that 
right  through  the  Jura  by  Salins  and  Pontarlier  and  La  Cluse  on  the 
extreme  frontier,  and  for  the  reason  that  at  Salins  and  La  Cluse  are 
hill  forts,  which,  if  occupied  by  artillery,  completely  close  the  passage, 
and  this  circumstance  had  considerable  effect  at  the  end  of  the 
operations. 

Before  indicating  the  positions  of  the  armies  on  the  18th  December, 
I  will,  in  a  very  few  words,  sketch  the  operations  preceding  which  led 
to  them.  After  the  fall  of  Strasbourg,  on  the  27th  September,  1870, 
General  von  Werder,  with  the  XIYth  Army  Corps  and  detachments,  in 
all  55,000  strong,  with  150  guns,  was  detached  to  the  four  Departments  I 
have  named  above.  His  orders  were  to  lay  siege  to  the  places  near  the 
Bhine,  and  to  Belfort,  and  generally  to  oppose  the  formation  of  new 
corps  of  the  enemy,  and  to  crush  insurrections,"  as  they  were  rather 
unreasonably  termed,  amongst  the  inhabitants.  The  siege  of  Belfort 
was  commenced  by  the  1st  Reserve  Division,  General  Treskow,  17,000 
men,  on  the  4th  November,  whilst  von  Werder  pushed  on  and  occupied 
Dijon,  Gray,  Yesoul,  &c.  Besan^on,  Auxonne,  and  Langres  remained 
in  the  possession  of  the  French ;  at  a  later  date,  General  von  Goltz,  of 
Werder' s  Army,  began  the  siege  of  the  latter,  but  was  repelled  before 
he  had  received  heavy  guns,  or  made  any  impression.  General 
Debschitz,  also  of  this  Corps,  was  occupied  with  the  fortresses  on  the 
Rhine  until  the  end  of  December. 

On  the  4th  December,  the  final  rout  of  D'Aurelle  de  Paladin's  army 
took  place  at  Orleans,  and  the  French  Government  immediately  pro- 
posed a  new  set  of  plans  for  the  further  prosecution  of  the  war.  These 
consisted  in  the  formation  of  an  army  under  Chanzy,  whose  mission 
was  to  draw  on  himself  the  forces  of  Prince  Frederick  Charles,  whilst  a 
new  army,  to  be  called  "  of  the  East,"  was  assigned  to  General 
Bourbaki,  and  was  to  co-operate  with  Garibaldi,  who,  with  10,000  men, 
which  were  being  rapidly  added  to,  was  at  Autun,  south  of  Dijon ; 
conjointly  they  were  to  raise  the  siege  of  Belfort,  push  von  Werder 
northwards,  and  so  come  down  on,  and  cut  the  communications  with, 
Strasbourg  and  Metz,  or  carry  the  war  into  Germany, — a  bold  and 


272     MANTEUFFEL'S  campaign  in  the  east  of  FRANCE. 

ambitious  scheme  certainly,  but  one  whicli  necessitated  great  prompti- 
tude and  much  organization. 

Accordingly,  the  XVth,  XYIIIth,  and  XXth  French  Corps  were 
withdrawn  from  General  Chanzy,  and  a  new  corps — the  XXIVth — 
was  formed  at  Lyons,  and  assigned  to  General  de  Bressoles,  who  had 
risen  rapidly  in  rank  during  the  war.  Under  him  General  Cremer 
had  a  division  :  he  was  a  young  and  energetic,  but  rough  and  some- 
what boisterous.  Officer,  who  had  escaped  from  captivity  in  Germany 
under  circumstances  whicli  the  Germans  at  the  time  considered  equiva- 
lent to  a  breach  of  patrol.  General  Bourbaki  had  commanded  the 
Imperial  Guard  at  the  commencement  of  the  war,  and  had  a  consider- 
able reputation,  but  apparently,  as  an  Imperialist,  he  was  under  some 
suspicion,  and  a  M.  de  Serres  was  attached  to  him  as  a  sort  of  public 
safety  man,  or  commissioner,  an  arrangement  which  probably  hampered 
the  General  a  good  deal. 

About  the  18th  December  the  arrangements  for  this  Army  of  the 
East  were  completed,  and  the  concentration  of  the  troops — 120,000 
strong,  with  300  guns — had  taken  place.  General  Cremer  had 
already  moved  to  Autun.  These  operations  were  closely  watched  by 
the  Versailles  authorities,  and  thej  Yllth  German  A.  Corps,  less  one 
division,  was  moved  from  the  country  about  Troyes,  where  it  had 
lain  on  the  communications  with  the  east  to  Chatillon,  to  be  in  observa- 
tion. Prince  Frederick  Charles  also  had  a  division  at  Yierzon,  near 
Bourges,  and  abstained  for  the  present  from  following  Chanzy  to  the  west. 

We  have  then  on  the  date  mentioned, — in  Belfort,  17,000  men  of 
mixed,  regular  troops,  and  mobiles,  under  an  energetic  commandant, 
Colonel  Denfert  Eochereau,  an  Engineer  Officer,  resisting  General 
Treskow's  attack  with  about  the  same  number ;  in  Langres,  a  French 
garrison  of  10,000  or  15,000  badly-organised  mobiles,  under  Colonel 
Maziere,  an  Engineer  Officer  also,  watched  by  General  von  Goltz,  with 
G,000  men ;  in  Besan^on,  15,000  men ;  in  Auxonne,  a  small  garrison 
of  mobiles ;  at  Autun,  Garibaldi,  with  13,000  men,  badly  trained, 
and  so  indifferently  equipped,  that  a  few  days  later  he  could  not  move 
his  troops  because  they  wanted  great  coats.  It  will  be  recollected  that 
it  was  mid- winter,  and  exceptionally  cold.  At  JS'uits,  south  of  Dijon, 
Cremer,  with  15,000  or  20,000,  being  the  advance  of  the  army  of 
Bourbaki ;  that  General,  with  100,000  or  so,  was  at  Bourges,  assem- 
bling the  XXth  Corps  ;  the  XYth  Corps  was  about  Yierzon,  watching 
Prince  Frederick  Charles.  The  XXIYth  Corps,  less  Cremer's  division, 
was  at  Lyons. 

On  the  German  side,  the  Baden  Division  of  the  XIYth  Corps, 
General  von  Gliimer's,  was  in  Dijon ;  the  4th  Beserve  Division, 
General  Schmeling,  was  principally  in  Gray  and  Yesoul ;  and,  as  we 
have  seen.  General  von  Goltz,  with  a  special  detachment,  observed 
Langres,  and  General  Treskow,  with  the  1st  Reserve  Division,  and 
some  small  detachments,  besieged  Belfort,  wdiere  the  second  parallel 
against  the  forts  on  the  Paris  road  was  just  being  constructed ;  General 
Debschitz,  with  6,000  or  7,000,  was  in  East  Elsass. 

The  Yllth  corps.  General  von  Zastrow,  had  one  division  on  the 
scene  of  action  about  Montbard,  Chatillon,  and  Chaumont. 
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We  learn  that  another  plan  of  action  to  that  decided  upon,  viz.,  ' 
the  relief  of  Belfort  by  the  whole  Army,  had  been  proposed  to  the 
French  Government  at  Bordeaux,  of  whom  M.  Gambetta  was  the 
rulincv  spirit,  and  M.  de  Freycinet  the  acting  War  Minister.  This  plan 
would  have  directed  Bourbaki's  army  by  Nevers,  La  Charito,  and  Mon- 
targis,  on  to  Fontainbleau,  whilst  Garibaldi,  assisted  by  the  newly 
formed  XXIVth  corps,  pressed  on  Werder  and  relieved  Belfort.  This 
was  abandoned,  as  it  w^ould  have  involved  again  meeting  Prince 
Frederick  Charles  to  the  east  of  Orleans,  and  no  success  could  have 
been  hoped  for  agninst  his  army.  The  plan  already  alluded  to  was 
then  decided  upon  in  greater  detail.  Bourbaki  was  to  march  on  Dijon 
with  XYIIIth  and  XXth  corps,  de  Bressoles  on  Besan9on,  there  to 
rally  to  him  the  garrison.  It  was  calculated  that  at  Dijon  there  would 
then  be  70,000  (with  Garibaldi)  against  40,000  Germans;  that  the 
latter  w^ould  be  overwhelmed,  and  that  a  joint  advance  on  Belfort 
would  be  made  from  Dijon  and  from  Besan^on.  The  case  which 
actually  occurred  of  von  Werder  not  waiting  fco  be  thus  beaten  in 
detail  did  not  apparently  present  itself.  The  XVth  corps  was  to  re- 
main at  Vierzon  for  the  present. 

The  object  of  the  French  Army  was  the  relief  of  the  siege  of 
Belfort  and  their  chief  starting  point,  Bourges,  distant  220  miles. 
At  Lyons  were  great  stores,  and  one  of  the  army  corps,  and  the  first 
base  of  the  French  m^y  be  said  to  be  the  line  Bourges-Lyons ;  the 
railroads  from  these  two  points  in  the  direction  of  Belfort,  pass  between 
the  Cote  d'Or  and  Jura  Mountains,  and  Dijon  and  Mouchard,  places  at 
the  feet  of  these  ranges  respectively,  are  connected  by  rail.  These 
may  be  considered,  therefore,  as  the  extremes  of  the  second  base  of  the 
French  Army.  On  this  base,  was  a  small  fortress,  Auxonne,  in  their 
possession,  and  somewhat  in  front  another,  Besan^on,  of  the  first 
rank.  The  western  end,  however  Dijon,  was  at  the  begining  of  ope- 
rations in  the  enemy's  hands,  and  its  possession  was  of  the  first  im- 
portance. From  this  base,  the  movement  up  the  valleys  of  the  Saone 
and  Doubs  must  be  made,  and  it  was  therefore  essential  that  it  should 
be  kept  in  French  hands  in  order  that  supplies  might  be  received 
daring  an  advance,  or  that  the  means  of  retreat  by  rail  should  be 
secured. 

As  a  safeguard  during  either  of  these  operations,  the  lines  of  the 
Saone  and  Cote  d'Or  must  be  held  against  an  enemy  advancing  from 
the  west. 

The  base  of  the  German  Army  entering  the  theatre  from  the  west, 
would  be  the  line  Chaumont — Xuits  connected  with  each  other  by  rail, 
and  each  communicating  with  Paris.  The  second  natural  base  in  an 
advance  on  the  Saone,  is  the  line  Langres — Dijon  connected  by  the  road 
running  at  the  eastern  fort  of  the  Cote  d'Or  range.  The  extremes  of 
this  base  were  in  the  actual  circumstances  held  by  the  French,  and, 
therefore,  a  third  more  advanced  base  became  necessary  on  the  Saone 
itself  between  Gray  and  Vesnel,  unless  Langres  and  Dijon  were  first 
occupied  by  the  Germans.  This  base  on  the  Saone  could  not  be  sup- 
plied by  the  lines  of  railway  from  Chaumont  and  Nuits,  since  these 
pass  by  Langres  and  Dijon,  but  by  its  own  prolongation  to  the  north 
to  Epinal,  a  town  in  German  hands  ;  that  place      omes,  therefore,  the 
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real  base  of  the  Army  when  arrived  on  the  line  of  the  Saone,  or  if 
from  this  line  it  should  swing  ronnd  on  Besangon  and  Dole. 

On  the  18th  December  fighting  began.  General  von  Gliimr  in 
command  at  Dijon,  had  moved  out  on  the  16th  with  his  two  brigades 
of  infantry,  a  division  of  cavalry  and  artillery  in  two  columns,  and  on 
the  18th  attacked  Cremer  at  ]S"mts  on  the  Dijon-Beanne-road.  Bicciotti 
Garibaldi  came  from  Autun  with  a  brigade  to  assist  General  Cremer. 
The  French  were  beaten  and  retreated  to  Chagny,  but  the  Badeners 
returned  next  day  to  Dijon  without  holding  so  advanced  a  position. 
It  does  not  appear  why  Garibaldi  remained  at  Autun  (23  miles  dis- 
tant, but  connected  by  rail)  during  this  period.  There  was  indeed  then 
and  afterwards  a  deplorable  want  of  unison  between  him  and  the  other 
commanders. 

On  the  23rd,  General  de  Bressoles  came  to  Nuits  and  assumed  com- 
mand of  Cremer's  troops.  I  may  here  state  that  owing  to  disagree- 
ments between  de  Bressoles  and  Cremer,  the  latter  was  henceforth 
given  separate  command  of  his  division  of  about  15,000  men,  and 
worked  independently  in  future. 

On  the  25th,  the  XYIIIth  corps  arrived  at  Chagny  from  Bourges. 
On  the  27th  the  Baden  Division  was  withdrawn  by  von  Werder  from 
Dijon,  and  retired  on  Gray ;  General  Cremer  with  Garibaldi's  chief  of 
the  staff  entered  Dijon  the  same  day,  de  Bressoles  returned  to  Besan^on 
and  began  to  operate  with  the  XXIYth  corps  in  the  Jura  towards 
Montbeliard.  General  Garibaldi  remains  at  Autun ;  he  was  very  ill  at 
the  time,  and,  probably  on  this  account,  unable  to  display  his  old 
energy.  On  the  German  side  it  was  still  uncertain  whether  these 
movements  were  intended  for  an  effort  against  Chaumont  and  Troges 
by  Langres,  or  against  Belfort ;  the  Yllth  corps,  therefore,  retains  its 
position  of  observation  about  Chaumont. 

General  von  Debschitz  arrives  at  Delle  near  Belfort,  from  East 
Elsass,  having  reduced  the  Rhine  fortresses. 

On  the  31st,  the  XYth  French  corjDS  leaves  Yierzon,  Prince  Frederick 
Charles  having  decided  to  follow  Chanzy  to  the  west.  Bourbaki's 
army  was  therefore  now  complete. 

On  the  2nd  January,  1871,  Colonel  Bordonne,  chief  of  General  Gari- 
baldi's staff,  receives  particulars  about  the  Yllth  German  Army  Corps  ; 
it  is  estimated  by  his  informa,nts  to  be  16,000  or  17,000  strong  ;  he  also 
hears  of  the  march  of  large  numbers  of  Germans  from  Montargis,  by 
Sens,  Jugny,  Tonnere,  and  from  Yilleneuve  and  Troyes,  to  a  point  of 
concentration  between  Chatillon  and  Chaumont.  These  were  in  fact 
the  Ilnd  Army  Corps  troops  now  ordered  down  from  the  siege  of  Paris, 
and  the  other  division,  the  14th,  of  the  Yllth  German  Corps.  It  is 
hardly  necessary  to  state  that  the  divisions  of  the  German  Army  are 
numbered  consecutively,  two  belonging  to  each  corps,  so  that  the  3rd 
and  4th  divisions  belonged  to  the  lind  Army  Corps ;  the  13tli  and 
14th  to  the  Yllth  Army  Corps.  The  XIYth  Army  Corps  was,  how- 
ever, made  up  of  divisions  not  so  numbered.  This  day,  too,  the  2nd, 
De  Bressoles  got  to  some  outpost  fighting  with  Treskow's  troops  at 
places  near  Delle,  and  their  presence  was  duly  reported  to  Yersailles ; 
still,  however,  the  stafi*  there  did  not  feel  sure  about  the  objects  of  the 
new  army,  of  the  concentration  of  which  they  had  good  information. 
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It  is  possible  that  a  bold  movemont  of  Ricciotti  Garibaldi  undertaken 
at  this  time,  tended  to  keep  them  in  doubt.  That  brigade  commander 
was  detached  from  Dijon  with  2,400  men  about  the  2nd;  he  threw 
some  outposts  out  of  Senur  to  the  west,  and  on  the  8th  had  an  engage- 
ment with  detachments  of  the  Vllth  Army  Corps  near  Montbard.  He 
was  defeated,  losing  half  his  force,  but  made  good  his  retreat  to  Is-sur- 
Tille,  fighting  his  way  through  Baigneux  les  Juifs,  and  established 
himself  between  Dijon  and  Langres  on  one  of  the  Cote  d'Or  passes  on 
the  14th  inst.    This,  however,  is  in  anticipation. 

On  the  1st  the  bulk  of  the  French  were  in  the  towns  on  the  railway 
between  Auxonne  and  Clerval ;  the  XYIIIth  corps  principally  about 
the  former  place  ;  the  XXth  corps  about  Dampierre  ;  the  XYth  at 
Clerval :  this  last  corps  had  been  sent  on  from  Basan^on  by  General 
Bourbaki,  and  appear  to  have  suffered  great  hardships  from  the  want 
of  preparation  for  disembarking  or  feeding  them  at  Clerval.  General 
Cremer  remains  at  Dijon  for  the  present. 

General  Bourbaki  had  his  head- quarters  in  Besan^on.  Two  courses 
of  action  were  there  discussed  by  the  French  Staff.  The  first  of  these 
would  have  sent  two  corps,  the  XXth  and  XXIYth,  from  Besan9on  up 
the  Doubs,  marching  on  either  side  of  that  river  to  Clerval ;  thence  by 
the  great  road  to  Blamont,  and  crossing  the  Doubs  at  Audincourt,  they 
were  to  debouch  east  of  Montbeliard.  The  XVIIIth  corps  would  proceed 
from  Auxonne  or  Besan^on  by  Bougemont  on  Yillersexel,  and  then  to 
Chagey  (8  miles  west  of  Belfort).  The  XYth  corps  would  have 
formed  the  general  reserve,  and  would  march  from  Clerval  to  the  w^est 
of  Montbeliard.  The  Cremer  Division  would  move  on  Langres,  take 
up  the  garrison  there,  and  form  a  mobile  corps  to  protect  the  passes  of 
the  Cote  d'Or  and  the  left  of  Bourbaki's  army  in  conjunction  with 
Garibaldi  at  Dijon.  It  was  argued  that  the  position  of  the  Germans 
in  front  of  Belfort  would  then  be  taken  in  front  and  in  reverse,  whilst 
the  Doubs  and  the  Bergundy  canal  would  with  the  railway  serve  to 
victual  the  army.  In  case  of  reverse  the  same  good  roads  as  they 
advanced  by  would  be  open  for  retreat  as  well  as  also  those,  equally 
good,  traversing  the  length  of  the  Jura  range.  It  will  be  seen,  how- 
ever, I  think,  that,  as  the  case  stood.  Yon  Werder,  with  his  40,000 
troops,  would  have  overwhelmed  the  XYIIIth  corps,  and  Cremer's  at 
Yillersexel,  and  then  have  moved  to  the  east  against  the  XYth,  XXth, 
XXIYth,  whilst,  if  Treskow  could  not  have  held  his  own  against  these 
latter  in  front  of  Belfort,  he  would  have  easily  joined  Werder  who 
would  have  been  then  united  on  the  French  left. 

The  second  plan  simply  consisted  in  massing  on  Yillersexel  and 
Yesoul,  where  Werder  was  expected  to  be  found,  and  fighting  him 
there  (should  he  wait). 

Cremer  alone  was  to  move  as  soon  as  possible  round  by  Gray  on  to 
the  German  flank. 

No  provision  was  to  be  made  to  guard  the  Cote  d'Or  passes  beyond 
what  Garibaldi  could  do,  and  moreover  it  was  left  an  open  matter 
between  Bourbaki  and  Garibaldi,  which  should  be  responsible  for  the 
passages  of  the  Saone  and  Doubs. 

VOL.  XVIT.  u 
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On  the  2nd  January  the  XVIIIth  Corps  moved  from  Auxonne,  and 
crossed  the  Ognon  at  Pesmes ;  the  bridge  there  had  been  blown  up  by 
the  Germans  in  retreating,  and  the  infantry  crossed  on  the  ice,  the 
artillery  and  cavalry  on  a  bridge  of  boats. 

The  XXth  Corps  moved  up  to  Yoray  from  Dampierre,  sur  Doubs,  and 
crossed  the  Ognon  there,  and  both  marched  on  Yillersexel. 

The  XXIVth  Corps  assembled  in  Besan9on ;  its  outposts  had  been 
all  over  the  Jura ;  it  followed  the  other  corps  to  Yillersexel. 

The  XYth  Corps  also  moved  in  the  same  direction  from  Clerval  and 
Beaume  les  Dames. 

Cremer  remained  at  Dijon  for  the  present,  the  line  of  rail  not  being 
clear  for  his  movement  to  Yesoul. 

On  the  5th,  Girabaldi  moves  from  Autun,  reaching  Dijon  on  the  7th, 
and  henceforth  we  are  to  consider  him  posted  there,  and  held  responsible 
for  the  protection  of  that  important  place  by  the  War  Administration 
at  Bordeaux.  He  had  no  cavalry  or  field  artillery  worth  mentioning, 
but  many  guns  to  mount  for  the  defence  of  the  town,  and  this  he  did, 
strengthening  it  especially  on  the  side  of  the  Montbard  road,  where  the 
ground  favoured  him. 

9th  January.  General  von  "Werder  had  determined  on  a  re- 
treat to  a  battle  position,  the  length  of  the  Lisaine,  and  had  some  of 
his  troops  there  at  this  time ;  he  determined,  however,  to  check  the 
heads  of  the  French  columns  before  taking  up  his  defensive  attitude ; 
he  had  already  had  reconnaissances  made  of  them  as  they  advanced, 
and  there  had  been  some  outpost  fighting.  This  morning  he  advanced 
early  from  Yesoul  with  the  4th  Reserve  Division  (Schmeling)  and  von 
Goltz's  detachment,  which  had  been  withdrawn  from  Langres,  probably 
10,000  or  12,000  men,  and  appeared  before  the  Chateau  of  Yillersexel, 
a  magnificent  pile,  the  property  of  the  Marquis  de  Grammont,  just  before 
the  French  advance  came  up  to  it.  All  that  day  a  serious  fight  took 
place  about  the  chateau,  which  v^ith  the  town  remained  in  the  Ger- 
man hands  at  night- fall ;  next  morning  these  left  it  before  daybreak, 
and  fell  back  on  the  Hericourt  position,  where  active  jDreparations  were 
made  for  a  stubborn  defence.  The  siege  of  Belfort  was  continued 
unintermittingly,  but  siege  guns  were  withdrawn  to  put  on  the  heights 
overlooking  the  Lisaine. 

The  10th.  General  Bourbaki  rested  to  obtain  provisions  ;  the  11th, 
12th,  13th,  he  distributed  his  troops  between  Yillersexel,  I'lsle-sur- 
Doubs,  and  Lure ;  and  only  on  the  15th  was  ready  to  move  from  those 
places  for  the  attack  of  von  Werder  on  his  chosen  position.  Cremer 
moved  on  the  9th  from  Dijon,  and  on  the  19th  reached  Lure.  The 
Germans  in  retreating  had  not  destroyed  railway  or  bridges  ;  they 
expected  assistance  from  the  west,  and  left  the  passages  open.  On  the 
other  hand,  and  for  the  same  reason,  Cremer  ordered  the  destruction 
of  bridges  behind  him,  but  these  instructions  were  entrusted  to  civil 
engineers  and  local  persons,  who  dreaded  German  reprisals  on  them, 
if  they  as  civilians  took  part  in  the  war,  and  the  orders  were  neglected. 
Bourbaki  was  120,000  strong,  but  his  troops  were  deficient  in  pro- 
visions and  clothes. 

We  have  particular  accounts  of  the  wretched  plight  of  Cremer's 
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corps  on  entering  Lure  on  the  14th.  General  Cromer  indeed  ordered 
donblo  rations  of  everythiDg,  including  brandy  for  men  and  horses ; 
it  is  pathetically  added  by  an  eye-witness  that  the  intention  was  good, 
but,  as  there  was  nothing  to  be  had,  could  not  bo  carried  out.  Here  we 
must  leave  them  for  the  present,  only  noting  the  length  of  time  it  had 
taken  to  bring  the  Army  from  Bourges,  whence  it  started  on  the  20th 
December  to  Hericourt,  Avhere  it  arrived  on  the  14th  January.  The  stoiy 
of  the  delays,  as  told  by  M.  de  Freycinet  and  others,  is  a  sad  tale  of  want 
of  organisation  and  direction  over  the  lines  of  railway,  as  well  as  of 
miscalculation  of  their  powers  of  transport  on  single  lines. 

By  the  11th  January  the  reports  from  Yon  Werder  relative  to  the 
fight  at  Yillersexel  on  the  9th,  where  portions  of  all  four  French  corps 
were  engaged,  had  fully  established  the  object  and  extent  of  the  French 
advance,  and,  as  at  the  same  time  all  difficulties  in  the  west  were  over 
by  the  successful  battles  at  Le  Mans  on  the  lOfh,  the  Versailles  Staft' 
determined  on  the  formation  of  an  army  to  be  called  ''of  the  South," 
to  be  placed  under  the  orders  of  General  Manteuffel,  who  had  handed 
over  the  command  in  the  north  to  General  von  Goeben. 

That  day,  the  11th,  General  Manteuffel  had  an  interview  with  the 
Emperor  William,  and  quitted  Versailles  next  morning  for  Chatillon, 
there  to  commence  his  operations. 

There  was  much  in  favour  of  an  advance  on  Dijon ;  the  railways  to 
Montbard  were  in  German  hands ;  Garibaldi  could  be  easily  over- 
whelmed ;  and  the  railroads  when  repaired,  would  afford  a  secure  base 
for  operating  between  the  Saone  and  the  Doubs,  whilst  the  connection  of 
the  French  with  Bourges  would  be  severed. 

Time  would,  however,  be  lost  in  making  this  circuit  from  Chatillon 
to  Belfort,  and  it  appeared  to  General  Manteuffel  that  it  was  incumbent 
on  him  to  take  the  shortest  route,  so  as  to  press  at  once  on  the  forces 
attacking  von  Werder.  This  would  be  by  the  roads  to  Vesoul.  Should 
General  von  Werder  have  to  retreat,  Manteuffel  could  follow  the 
French  and  redeem  the  situation ;  should  he  hold  his  ground,  Bourbaki 
would  be  placed  between  the  two  armies ;  in  the  case  of  his  being 
victorious  and  of  the  French  retreating  (as  happened),  then,  by  swing- 
ing round  to  the  right  from  Gray,  the  Army  of  the  South  would  cut  off 
the  enemy  from  Lyons,  and  force  them  to  fight  in  the  Jura,  capitulate, 
or  cross  the  frontier.  In  order,  however,  to  move  on  Vesoul  with  his 
full  force,  it  would  be  necessary  for  the  German  Commander  to  leave 
Langres  and  Dijon  behind  him,  slightly  watched,  and  to  submit  to  the 
loss  of  his  communications  with  Chatillon,  the  roads  from  which  run 
between  those  places.  Therefore  he  prepared  a  new  base  at  Epinal ; 
thither  was  sent  the  train  of  the  14th  Division,  which  had  not  yet 
joined  it,  from  the  north,  where  the  Vllth  corps  had  been  engaged,  and 
there  was  established,  under  the  direction  of  the  Governor- General  of 
Loraine  and  the  Etappen  Commanders,  the  provisions  and  stores  which 
would  be  required  on  reaching  Vesoul  or  Gray. 

On  the  forenoon  of  the  13th,  all  these  decisions  were  arrived  at  at  the 
headquarters  at  Chatillon,  and  the  position  of  General  Manteuffel's 
corps  on  that  date  was  as  follows  : — 

Ilnd  Army  Corps  at  l^Tuits  sur  Bavieres  and  Noyers  nearly  complete 
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about  27,000  strong,  witli  84  field  guns  and  but  few  cavalry.  Greneral 
Eransecky  commanded  the  corps. 

yiltli  Army  Corps  bad  one  division  about  Mussy  and  Chatillon  and 
one  at  Montigny ;  this  latter,  the  14th,  without  its  train  and  wanting 
several  battalions;  the  corps  was  less  than  20,000  strong;  Greneral 
Yon  Z  as  trow  in  command. 

General  Kettler,  with  a  brigade  of  infantry,  two  battalions,  and  two 
squadrons,  was  to  "contain"  Garibaldi,  and  was  left  about  Montbard. 
The  1st  Reserve  Regiment  of  Hussars,  previously  left  at  the  disposal  of 
the  Btappen  Inspector- General  at  ISTuits,  was  also  available  for  General 
Kettler. 

The  French  had  parties  of  troops  between  Langres  and  Dijon  :  at 
Langres,  10,000  or  15,000  Mobiles ;  at  Dijon,  as  we  have  seen, 
Garibaldi's  force  was  15,000  strong. 

General  Yon  Yf  erder  was  in  telegraphic  communication  with  Yer- 
sailles,  as  also  was  Manteuffel,  and  so  they  communicated  with  each 
other ;  but  the  wire  from  Paris  only  extended  to  Chatillon,  and  the 
messages  were  for  the  next  fortnight  sent  on  to  ManteufPel's  head- 
quarters by  post  relays,  which  worked  in  an  admirable  way,  notwith- 
standing the  bad  weather  and  the  scouting  parties  of  French  about. 
N^either  Ilnd  or  Ilird  Army  Corps  had  a  field  telegraph  equipment. 

General  Manteuffel,  as  we  have  seen,  aimed  at  Yesoul ;  he  had  to 
traverse  the  Cote  d'Or  mountains  and  debouch  on  the  great  Dijon- 
Langres  road  in  the  first  place,  and  he  formed  three  columns  for  that 
purpose.  He  foresaw  that  these  columns,  in  traversing  the  wooded 
mountains,  would  see  little  or  nothing  of  each  other,  and  in  the 
"  instructions  "  issued  from  Chatillon,  the  Commanders  were  directed 
to  march  through  as  quickly  as  possible  to  their  respective  points  of 
sortie,  viz.,  Is  sur  Tille,  Prauthoy,  Longeau.  Arrived  there,  they  could, 
extend  parties  along  the  great  road  and  feel  and  wait  for  each  other. 
The  ''instructions  "  concluded  with  a  noteworthy  sentence  :  "  I  hereby 
ratify  in  advance  all  measures  for  which  my  sanction  is  necessary,  so 
that  the  hands  of  the  commanding  Generals  may  not  be  tied  by  any 
regulations." 

14th.  The  lind  Army  Corps  marched  in  the  direction  of  Montbard, 
Chanceaux,  Selongey. 

The  Yllth  Army  Corps  right  column :  Chatillon,  Recey,  Prauthoy ; 
and  left  column  Montigny,  Arc  en  Barois,  Chameroy.  The  day  was 
intensely  cold,  the  roads  very  good  but  were  covered  with  ice,  and  it 
was  only  by  the  greatest  exertions  that  the  guns  could  be  got  along. 
The  advanced  guards  marched  well  ahead,  and  encountered  Ricotti 
Garibaldi's  force,  which  was  dispersed. 

IGth.  A  division  of  the  7tli  Corps  reached  Longeau,  and  sent  out- 
posts towards  Langres ;  these  were  shelled  from  the  forts. 

17th.  The  remaining  division  of  the  Ylltli  Corps,  after  four  days' 
march,  reached  Longeau,  and  sent  advanced  guards  on  to  Champlitte, 
Fontaine  Francaise,  and  Mirebeau,  turning  a  few  troops  out  of  these 
places.  Railway  and  telegraph  at  Chalindrey  were  cut  by  them.  I 
should  mention  that  a  skirmish  had  taken  place  at  Marac  on  the  left 
of  the  Yllth  Corps'  march  during  the  passage  of  the  mountains,  where 
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troops  from  Langrcs  had  been  posted.  This  excepted,  the  garrison  had 
made  no  opposition  to  the  movement. 

Ilnd  Army  Corps  had  a  division,  the  3rd,  this  morning  at  Is  sur 
Tille,  from  whence  Menotti  Garibaldi  with  a  brigade  retired  without 
fighting,  though  they  shghtly  molested  the  outposts  on  the  right. 

The  4th  division  of  this  corps  was  still  in  the  mountains  echeloned 
back  to  Lamargelle.  It  had  been  delayed  by  combats  at  Bligny  and 
Yerey,  with  3,000  Garibaldians  from  Dijon. 

Whilst  the  Ilnd  and  Yllth  Corps  were  thus  successfully  threading  the 
passes  of  the  Cote  d'Or,  General  Yon  Werder  was  engaged  in  a  three 
days'  battle  before  Belfort,  and  this,  the  turning  event  of  the  campaign 
and  a  conspicuous  scene  of  the  war,  must  now  be  described. 

The  excellence  of  the  positions  on  the  banks  of  the  Lisaine  has  been 
already  noticed. 

The  line  taken  up  was  extensive  for  35,000  men,  about  the  number 
Yon  Werder  had  to  dispose  of  without  calling  on  Yon  Treskow's 
besieging  division  for  assistance.  On  the  right,  about  Chenebier,  stood 
the  Baden  Division,  Yon  GKtner  ;  the  right  centre  was  held  by  General 
von  Goltz,  who  stood  at  Echenans  in  force,  and  occupied  Byans  and 
Cliampey  in  front.  The  centre  and  left  centre  was  watched  by  the 
4tli  Beserve  Division,  General  Schneling,  who  had  troops  in  Hericourt, 
Bussurei,  Bethoncourt,  and  Montbeliard,  the  outpost  in  the  villages  of 
Ste.  Marie,  Aibre,  and  Tavey.  These  outposts  were  driven  in  by  the 
advance  of  the  French.  Montbeliard  is  a  point  of  the  greatest  import- 
ance. It  is  alike  on  a  junction  of  railways  and  roads  leading  through 
the  gap  of  Belfort.  Its  occupation  by  the  enemy  w^ould  turn  the  whole 
line  and  throw  the  army  olF  its  line  of  retreat  into  Elsass.  It  was 
therefore  fortified  with  care.  The  castle  rises  above  the  town,  which 
forms  a  very  strong  post,  and  here  and  on  the  hills  around  were 
planted  many  guns.  Thirty-seven  of  the  siege  guns,  including  16 
24-pounders,  were  in  position  here  and  at  different  parts  of  the  line, 
12  at  the  castle  25  at  adjacent  points. 

The  extreme  left  was  held  by  General  Debschitz.  Finally,  a  grand 
reserve  was  formed  between  Hericourt  and  Brevilliers,  at  which  latter 
place  were  General  von  Werder's  headquarters.. 

The  French  arrangements  for  the  attack  of  this  line  were  thus  made  : 
On  the  15th,  XXtli  and  XXI Yth  Corps  were  to  march  from  Arcey  to 
Hericourt,  spread  out  there,  and  attack  whatever  was  before  them. 
They  marched  on  the  high  road  between  L'Isle  and  Hericourt.  XYth 
Corps  to  march  from  L'Isle  to  Montbeliard,  and  attack  that  town. 
One  regiment,  the  24th,  was  detached  to  the  right  of  the  town  to  turn 
»  the  position,  and  there  of  course  met  General  Debschitz'  force.  The 
XYlIIth  corps  was  ordered  to  march  from  Yillersexel  on  Chagey 
by  Athesans,  Miguavilliers,  Faymont,  Beyerne ;  finally,  the  Cremer 
division  was  to  march  on  the  departmental  road  from  Lure  to  Heri- 
court, as  far  as  Beyerne,  there  to  turn  off  to  the  left  and  attack  the 
enemy's  right  about  Chenebier.  These  last  two  movements  were  most 
unfortunately  directed.  From  Yillersexel  to  Chagey  there  are  no  good 
roads,  and  the  XYIIIth  Corps  struggled  all  day  along  the  "  sentiers  " 
which  were  covered  with  ice  and  snow.    Cromer's  division  had  a  good 
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marcli  to  Beyerne,  but  thereabouts  were  cut  in  two  by  tlie  XVIITth  corps 
marching  at  right  angles  to  them,  and  then  having  to  quit  the  main 
road  and  take  to  the  abominable  "sentiers,"  did  not  get  to  any  work 
before  Chenebier  until  3  p.m.  Part  of  their  route,  which  had  been 
specially  indicated  by  a  Staff  Officer  of  Bourbaki's,  lay  across  a  frozen 
pond,  and  a  spectator  congratulates  himself  that  the  German  batteries 
did  not  fire  a  few  round  shot  which  would  have  left  them  floundering 
in  the  ice.  It  seems  difficult  to  explain  why  the  XVIIIth  Corps  did  not 
march  from  Lure  to  Hericourt,  and  the  corps  of  Cremer  from  Lure  by 
Rouchamp  to  Frahier,  where  both  would  have  good  roads  and  avoided 
collision.  We  see  throughout,  the  want  of  a  good  staff,  and  of  organi- 
zation on  the  part  of  General  Bourbaki ;  the  roads  appeared  to  be 
quite  unknown  to  him. 

On  the  15th,  the  French  pushed  on  with  much  vigour  about  Heri- 
court and  Montbeliard,  occupied  all  the  villages  on  the  right  of  the 
Lisaine,  and  the  town  of  Montbeliard  itself,  but  failed  to  take  the  castle 
or  to  cross  the  stream,  on  the  left  of  which  the  strong  position  of  the 
Germans  lay. 

The  night  was  fearfully  cold ;  the  French  troops,  half-clothed  and 
less  than  half-fed,  lay  huddled  round  bivouac  fires,  without  distinction 
of  ranks.  It  may  be  mentioned,  as  an  instance  of  their  want  of  pro- 
visions, that  a  horse  struck  by  a  shell  during  the  day's  fight  was  forth- 
with cut  up  into  steaks,  and  cooked  on  the  spot. 

16th. — Cremer's  division  now  fully  up  on  the  right,  carried  Chenebier, 
and  penetrated  to  Frahier,  the  troops  of  von  Goltz  then  falling  back  to 
Chalonvillars.  No  impression  was,  however,  made  on  the  rest  of  the 
line. 

17th. — Generals  Degenfeld  and  Keller  marched  before  daybreak,  and 
after  some  fighting,  retook  Chenebier,  and  forced  back  the  French  left. 
The  fighting  on  the  rest  of  the  line  was  continued,  but  with  less  spirit 
by  the  French,  who  were  not  in  trim  for  sucli  a  long- continued 
combat. 

In  the  evening,  therefore,  General  Bourbaki  found  that  he  could  hope 
for  no  success  against  such  strong  and  well-held  positions,  and  ordered 
a  general  retreat. 

The  nature  of  the  country  precluded  the  use  of  the  German  cavalry, 
of  which  we  hear  nothing  during  this  battle.  It  was  despatched  either 
during  the  action,  or  immediately  after,  round  by  the  Lure  road  to 
open  communications  with  Manteuflrel's  advance. 

The  losses  were  considerable,  but  not  excessive,  on  both  sides.  The 
Germans  lost  about  1,700  killed  and  wounded,  the  French  about  double 
that  number.  The  numbers  engaged  have  been  already  stated,  viz., 
about  120,000  French  and  35,000  Germans. 

It  is  curious  to  turn  to  the  garrison  of  Belfort,  and  see  what 
impression  was  made  upon  them  by  the  battle  so  long  continued  a  few 
miles  only  outside  their  forts.  They  appear  to  have  had  little  or  no 
information  of  the  strength  or  position  of  the  approaching  army ;  they 
heard  the  cannon  at  Yillersexel  (21  miles)  on  the  9th,  and  then  on  the 
15th  along  the  Frahier-Montbeliard  line.  They  also  were  aware,  by  the 
slackening  of  the  siege  fire,  that  guns  had  been  withdrawn  from  the 
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batteries,  and  the  Commandant  eagerly  hoped  for  the  opportunity 
which  might  rise  if  the  investing  army  was  weakened.  He  made  eight 
reconnaissances  of  a  few  hundred  men  or  so,  on  the  15th,  16th,  17th, 
five  towards  the  north  with  the  view  of  proving  the  strength  of  the 
enemy ;  one  of  these  had  fighting  on  the  Paris  road,  but  all  were 
driven  back  by  the  German  outposts,  which  were  not  weakened.  'No 
sortie  on  a  large  scale  was  made.  At  this  period  of  the  siege,  the 
Germans  were  strongly  entrenched  in  their  lines  round  Belfort,  and  the 
distance  at  which  these  were  now  drawn  round  fortresses  with  detached 
forts  is  to  be  noted  as  a  difiiculty  in  making  effective  sorties. 

General  ManteuflPel  was  at  Prauthoy  whilst  his  columns  were  march- 
ing through  the  Cote  d'Or,  and  it  was  there  that  he  received  each  day 
by  telegraph  and  post  from  Chatillon  the  account  of  the  previous  day's 
fighting  round  Belfort ;  on  the  17th,  we  have  seen  his  columns  in  great 
part  disengaged  from  the  mountains,  but  he  was  not  then  certain 
whether  Bourbaki  would  be  bea^ten  oflP ;  he  therefore  decided  to  press  on 
towards  Vesoul  especially  with  the  Vllth,  his  left  corps,  bearing  in 
mind  that  should  the  march  to  the  right,  already  thought  of  in  case 
of  Bourbaki' s  retreat,  take  place,  this  flank  of  the  army  would  have 
to  march  farther  than  the  other  to  perform  the  outer  sweep  of  the 
circle. 

18th. — The  Vllth  corps  marches  from  Prauthoy  and  Longeau  to 
Champlitte  and  Frettes,  still  in  two  columns. 

The  Ilnd  corps  from  Thilchatel  towards  Fontaine  Fran^aise,  a  short 
distance  only,  waiting  for  its  tail  yet  in  the  mountains.  An  advanced 
guard  was  sent  on  to  Gray  to  destroy  the  railway  which  was  the  means 
of  communication  of  the  French  with  Dijon,  and  to  made  good  the 
bridges  over  the  Saone.  Kews  now  came  to  Prauthoy  of  the  Belfort 
victory,  and  retreat  of  the  Eastern  army,  and  Manteufiel  at  once 
decided  on  his  preconceived  flank  march;  the  essence  of  which  would 
be  the  rapid  seizure  of  the  railways  from  Besan9on  to  Dole  and 
Mouchard.  When  this  idea  was  communicated  to  General  von  Moltke 
at  Versailles,  he  is  said  to  have  observed  to  the  Emperor  that  it  was  a 
manoeuvre  of  great  boldness,  and  that  blame  should  not  attach  to  the 
Commander  of  the  Southern  Army  in  case  of  failure,  as  such  important 
enterprises  involved  corresponding  risks. 

19th. — Detachments  pushed  by  Yllth  corps  towards  Vesoul  and 
to  Lure  secure  those  places,  and  look  out  for  Willisen,  known  to  be 
detained  by  von  Werder  with  1,200  cavalry  in  that  direction.  The 
bulk  of  the  corps  reaches  Dampierre  on  the  Soane,  and  Vaite. 

The  Ilnd  Army  Corps  collects  about  Fontaine  Fran^aise,  a  brigade, 
the  7th,  well  to  the  right,  to  watch  Garibaldi,  who,  however,  makes 
no  sign. 

Von  Werder,  having  rested  on  the  18th,  follows,  this  day,  Bourbaki, 
who  was  in  retreat  towards  Besan^on. 

It  seems  surprising  that  Garibaldi  and  Maziere  at  Dijon  and  Langres 
did  so  little  in  these  days  to  harass  their  enemy.  We  have  heard  of 
Menotti  and  Hiciotti  Garibaldi  with  small  parties  in  the  Cote  d'Or,  but 
of  the  masses,  nothing.  General  Bordonne  (he  became  General  about 
this  time),  Garibaldi's  Chief  of  the  Stafi",  declares  that  they  were  left 
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witliout  any  information,  either  from  Bonrbaki  or  Bourdeanx,  and  that 
being  without  cavalry  he  could  make  no  reconnaisances.  He  believed, 
moreover,  that  the  whole  of  the  Ilnd  corps  remained  at  Montbard  ready 
to  move  down  on  him  if  he  quitted  Dijon.  We  have,  however,  seen 
that  General  Kettler  with  a  small  force  was  really  there  alone. 

General  ManteufFei  rightly  judged  that  by  this  time,  however,  the 
19 til,  the  real  state  of  things  would  be  known  at  Dijon  unless  some 
means  were  taken  to  further  deceive  the  Staff  there,  and  mask  the 
German  advance.  Accordingly  he  ordered,  and  it  was  faithfully 
executed,  one  of  the  most  conspicuous  and  boldest  enterprises  of  this 
war.    It  was  entrusted  to  General  Kettler. 

We  have  seen  him  left  at  Montbard  on  the  13th.  His  force  was 
5  J  battalions  infantry,  2  squadrons,  and  about  2  batteries  artillery.  On 
the  10th  he  had  been  to  Avallon,  to  punish  that  town  for  firing  on  a 
patrol,  and  had  returned  to  Montbard  the  17th.  He  was  now  ordered 
to  move  on  Dijon,  and  attack  that  place  with  his  little  force.  I  pro- 
pose to  follow  his  movements  during  the  next  three  days  in  the  execu- 
tion of  this  successful  little  feat  of  war. 

Dijon  is  now  an  open  town,  the  ancient  ramparts  being  laid  out  as 
gardens.  It  lies  at  the  foot  of  the  Cote  d'Or,  which  close  in  round  it 
on  the  north  and  west,  and  partially  on  the  east ;  the  south  is  an  open 
country,  studded  with  vineyards.  The  Bourgoyne  Canal,  Avallon 
Road,  and  Paris  Railway  enter  by  a  valley  on  the  west,  and  the  road 
to  St.  Seine  and  Montbard  to  the  north  of  these.  This  latter  passes  in 
a  defile  between  two  hills,  Talant  and  Fontaine  les  Dijon,  very  suitable 
for  defence.    Further  out  from  the  town  is  another  defile  at  St.  Suzon. 

Garibaldi  had  artillery  at  Talant  and  Fontaine,  and  had  fortified 
these  posts.  His  total  strength  in  guns  was  60,  viz.,  20  12-pounders, 
40  of  smaller  size,  and  as  well  as  20  mountain  pieces.  He  had,  I 
believe,  30,000  men  in  about  the  town. 

On  the  20th  Kettler  reached  Sombernon,  on  the  southern,  and 
St.  Seine,  on  the  northern  road  from  Montbard  to  Dijon,  in  two 
columns. 

The  21st,  his  left  column,  forced  the  St.  Suzon  pass  after  some  oppo- 
sition, and  reached  Daix  at  1.30  p.m.  He  then  attacked  the  troops 
there,  not  in  great  number,  and  occupied  them  until  the  arrival  of  his 
right  column  (which  had  crossed  the  railway  and  river)  at  Plombieres. 

The  whole  force  then  advanced  and  drove  the  enemy  back  to  the 
Talant  and  Fontaine  hills,  upon  which  no  impression  was  made ;  after 
a  loss  of  14  officers  and  320  men,  Kettler  withdrew  to  Abeny.  Here 
he  was  joined  by  Major  Couta,  with  the  Fusilier  battalion  of  the  61st 
regiment  (Pomeranian),  who  had  been  left  at  Is  sur  Tille  by  the  2nd 
corps  to  keep  up  communications  and  escort  a  tram.  Major  Couta 
had  to  attack  a  strong  force  of  enemy  at  Messigny  (said  to  be  6,000 
strong)  on  his  way  to  join  Kettler;  he  drove  these  back,  however. 

22nd.  Leaving  his  patrols  in  observation,  Kettler  mtlidrew  to 
Darois  out  of  sight  of  the  French,  who  were  in  a  great  state  of  excite- 
ment in  the  town,  believing  that  the  whole  of  a  German  corps  was  on 
them. 

23rd.   He   attacked  again  on  both  sides  of  the  Langres  road, 
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marching  by  RufFey,  and  penetrated  almost  to  the  town ;  h\it  the  ✓ 
artillery  fire  was  too  strong  for  his  progress,  and  at  dark,  after  losing- 
many  men,  he  retired  up  the  Langres  road. 

It  was  in  this  day's  action  that,  as  is  well  known,  the  battalion  of 
the  61st  lost  the  only  colour  taken  during  the  whole  of  the  war  by  the 
French,  who  found  it  next  morning  under  the  bodies  of  the  standard- 
bearer  and  lieutenant.  The  Emperor  William,  I  may  add,  ordered  a 
new  set  of  colours  to  be  presented  to  the  battalion,  in  August  of  the 
same  year,  with  every  mark  of  honour. 

After  this  sanguinary  fight  G  eneral  Kettler  remained  in  observation 
about  the  town,  changing  his  detachments  very  often,  and  keeping  the 
enemy  in  check ;  and  so  successful  had  been  his  operations  that  the 
Garibaldians  asserted  that  70,000  Germans  had  attacked  them,  coming 
from  west,  north,  east,  and  probably  believe  so  to  this  day. 

We  may  now  turn  back  to  the  main  advance  of  General  ManteufEeFs 
corps,  and  watch  the  measures  taken  to  intercept  the  French  Ai^ixiy  re- 
treating from  Montbeliard.  The  ultimate  fate  of  that  Army  is  well 
known,  and  appears,  indeed,  inevitable,  seeing  that  tliey  hacL  laiiud  be- 
fore the  single  corps  of  von  Werder,  and  two  fresh  corps  were  now 
arriving,  but  it  is  interesting  to  trace  the  steps  wdiicli  led  to  the  final 
consummation . 

19th.  General  Manteuffel's  chief  desire  now  was  to  learn  if  the 
French  were  making  entirely  for  Besan^on,  or  in  part  for  Yesoul  and 
Langres.  It  turned  out  that  a  certain  number  had  taken  the  latter 
route,  but  von  Werder's  reports  seemed  to  give  assurance  that  it 
was  only  the  case  in  a  small  degree,  and  that  he  (Werder)  would  move 
round  to  Rougemont,  so  as  to  prevent  any  further  movement. 

20th.  Yllth  corps  crosses  the  Saone  at  Savigneux  and  Autet,  and 
moves  on  to  the  line  Savigny-Citey,  the  advanced  Guards  towards 
Besan^on.    Patrols  to  the  left  in  Yesoul. 

Ilnd  army  corps  about  Gray,  the  heads  of  the  columns  ten  miles  in 
advance,  and  advanced  Guards  on  to  Pesmes ;  the  bridge  over  the 
Ognon  there  had  been  destroyed  by  the  XIYth  corps,  and  had  to  be 
repaired.  In  the  meantime  a  pontoon  bridge  was  thrown.  (It  Avill  be 
remembered  that  the  18th  French  corps  crossed  here  on  the  1st 
January.)  The  7th  brigade,  which  had  been  left  about  Mirebeau  to 
observe  Garibaldi,  finding  everything  quiet  (it  was  the  day  before 
Kettler's  attack),  marched  on  to  Essertene  and  crossed  the  Saone  there  ; 
a  battalion  was  left  at  Mirebeau  and  remained  there  during  the  rest  of 
the  operations.  The  XIYth  corps  moves  into  Onans,  St.  Fergeux,  and 
Athesans. 

The  trains  of  the  Ilnd  and  Ylltli  corps  were  this  day  brought  to  tlic 
right  bank  of  the  Saone,  and  it  will  be  seen  that  General  Manteufiel 
had  now  fairly  severed  himself  from  his  communications  with  Chatillon . 
Owing  to  the  inactivity  of  the  Langres  garrison  (we  have  seen  what 
means  were  adopted  for  keeping  back  the  Dijon  people)  posts  did  pass 
between  Chatillon  and  the  head- quarters  of  the  Army  without  inter- 
mission, but  the  service  of  provisions  would  necessarily  be  stopped. 
Manteuffel  was  now  on  his  new  line  of  communication  with  Epinal,  but 
it  was  not  yet  open  to  him,  the  enemy  being  in  Y-esoul  and  elsewhere 
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along  the  lino.  It  will  be  rcmeniberecl  that  the  14th  division  was  yet 
without  its  train,  which  was  still  detained  at  Epinal.  Colonel  Willisen, 
who  had  two  regiments  of  cavalry  and  a  ba.ttery  of  horse  artillery,  and 
who  would  clear  the  country  from  Loup  to  Yesoul,  was  therefore 
anxiously  expected  on  the  left.  The  Southern  Army  was  indeed,  as 
we  have  seen,  weak  in  cavalry.    This  day  Willisen  reached  Lure. 

The  21st.  Colonel  Willisin  reaches  Koroy-le-Bourg  to  the  right  of 
the  XlVth  corps  ;  Vllth  corps  is  at  Marnay,  Pin,  Btuz,  on  the  Ognon. 
These  three  places  were  held  by  troops  from  Besan^on,  who  before 
retreating  partially  blew  the  bridges,  and  detained  the  heads  of  the 
German  columns  in  consequence.  Patrols  moving  to  the  left,  heard  of 
Cremcr's  corps  about  Rioz  and  Montbozon,  just  in  the  line  of  von 
Werder's  advance. 

2nd  Army  Corps  reaches  Pesmes.  Its  advanced  guard  seizes  Dole 
(14  miles  ahead),  and  there  surprises  some  troops  of  the  enemy,  and 
storms  the  town ;  the  bridge  had  not  been  destroyed  by  the  French. 
ISTo  less  than  230  cars  of  provisions  moving  up  from  Bourges  by  Dijon 
were  captured,  a  most  important  circumstance  in  the  then  state  of  the 
two  armies — both  in  want  of  stores. 

Von  Werder  is  in  Villersexel  and  neighbourhood. 

Colonel  Willisen  at  ISToroi-le-Bourg,  near  Yesoul. 

The  retreat  of  the  French  was  now  fully  directed  on  Besan^on,  from 
whence  they  could  reach  Lyons,  their  only  |3oint  of  safety. 

22iid  was  a  day  of  comparative  rest.  The  Yllth  corps  reached 
Dampierre  on  Doubs,  stationing  part  of  a  division  on  the  Marnay- 
Besan^on  road,  to  cover  the  m_ovement  to  Dampierre  from  the  garrison 
at  Besan^on.  The  bridges  over  the  Doubs  found  uninjured,  which 
saved  time,  as  the  pontoon  train  of  the  corps  was  at  Epinal,  and  only 
that  of  the  Ilnd  corps  available  to  cross  the  river  here,  300  feet  wide. 
The  Ilnd  corps  also  crossed  at  Dampierre,  and  pushed  on  to  save  the 
passages  of  the  Clone,  Loue,  and  Grain,  small  tributaries  of  the  Doubs. 
These  were  uninjured  and  undefended,  though  obstacles  were  found 
constructed.    The  main  body  marched  to  Dole. 

Bulk  of  the  French  about  Besancon,  but  de  Bressoles  corps  still  near 
Blamont  in  the  north  of  the  Jura,  watched  there  by  General 
Debschitz. 

23rd.  By  the  evening  the  corps  were  thus  situated.  Werder  at 
Montbozon,  Rougemont,  L'lle-sur-Doubs,  Clerval,  having  turned  the 
enemy  out  of  these  places.  Yllth  corps  astride  of  the  Doubs  at  Dam- 
pierre and  Quingey,  facing  Besancon  ;  its  outposts  near  that  town  were 
attacked  in  the  evening  by  some  of  Bourbaki's  troops,  whom  they  thus 
for  the  first  time  encountered. 

2nd  corps  remains  in  Dole,  where  General  Manteuffel  has  his  head- 
quarters. Advanced  guards  on  to  Yaudray ;  a  brigade  under  Colonel 
Knesebcch  covers  the  communications  back  to  Gray. 

Willisen  is  in  Yesoul,  which  he  cleared  of  troops,  and  thus  obtained 
the  line  of  railway.  It  had,  however,  been  broken,  and  was  not  yet 
available  for  transport. 

We  are  arrived  at  an  interesting  moment  of  the  campaign.  General 
Manteuffel  was  at  the  foot  of  the  Jura.    He  held  the  Besan9on- Dijon 
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and  BesaTi9on-Ijyons  railway,  and  it  now  bclioved  Mm  to  consider  his 
23rospects  of  enclosing  thoroughly  the  enemy  before  him.  We  have 
fortunately  one  of  those  valuable  but  rare  aids  to  military  history,  the 
views  of  the  responsible '  commander  at  the  moment  of  a  crisis,  not 
written  as  so  many  have  been,  after  the  event.  I  allude  to  Manteuffel's 
General  Instructions,  written  on  the  evening  of  the  23rd  at  Dole,  and 
sent  out  to  Corps  Commanders  early  next  morning. 

He  considers  that  there  were  at  that  time  six  courses  that  were 
possible  for  the  French  Commander  to  pursue  : — 

(1.)  That  he  might  essay  the  road  leading  southwards  by  Ornans, 
Levier,  Censeau.  Then  the  Ilnd  and  Ylltli  corps,  who  have 
troops  well  across  the  Doubs,  must  throw  themselves  in  his 
way. 

(2.)  He  may  attempt  to  force  through  by  Dampierre  and  Quingey. 
He  will  then  meet  divisions  of  the  TInd  and  Yllth  Corps, 
who  must  arrest  him,  whilst  von  Werder  moved  down  on  his 
rear. 

(3.)  He  may  attempt  to  reach  Gray  by  Marnay.  The  division  of 
the  Yllth  corps  and  Knesebech  on  the  right  bank  must  hold 
him,  whilst  Werder  again  presses  down  on  him. 

(4.)  Should  he  turn  up  the  Doubs  or  to  the  XlVth  corps,  the  Ilnd 
and  Vllth  would  follow  him  northwards. 

(5.)  Should  lie  talie  the  Ornans,  Pontarlier  jRoad,  the  advanced  guards 
of  all  three  cor^os  must  jjurstie  him. 

(6.)  In  the  event  of  his  waiting  under  the  guns  of  Besan9on,  he 
could  be  reduced  by  famine. 

Having  thus  indicated  the  probable  nature  of  the  operations.  General 
Manteufiel  concluded  his  instructons  with  the  usual  proviso,  that  com- 
manders were  to  initiate  operations  in  accordance  with  their  spirit, 
without  waiting  for  his  precise  orders,  in  case  circiimstances  should 
demand  a  sudden  resolution. 

Cases  (1)  and  (5),  viz.,  marches  by  roads  east  of  Quingey  did  in  fact 
occur,  and  we  shall  see  how  they  were  met  presently. 

It  will  be  seen  that  all  the  hypothetical  cases,  except  the  (3rd),  that 
which  would  have  taken  the  French  towards  Dijon  by  Gray,  demanded 
von  Werder's  movement  towards  Besan^on,  i.e.,  down  close  to  the 
Doubs.  It  was  this  case  that  that  commander  had  however  considered 
probable,  and  on  the  24bh,  before  receiving  his  chief's  orders,  he  had 
moved  to  the  westwards  towards  Rioz,  only  leaving  Schmeling's  divi- 
sion on  the  left  bank  of  the  Doubs  between  Clerval,  Beaume  les"  Dames, 
and  St.  Juan  d' Adam.  It  is  to  be  noted  that  von  Werder  was  aware  of 
great  difficulties  which  would  be  met  in  marching  through  the  forests  of 
Chailluz  and  Chatillon,  on  the  route  Manteuffel  suggested.  Schmeling 
He  had  about  10  battalions,  8  squadrons,  6  batteries.  I  call  attention 
to  his  position  and  to  that  of  Debschitz  with  7  battalions,  2  squadrons, 
2  batteries  at  Blamont,  east  of  Montbeliard,  as  a  few  days  later,  the 
absence  of  these  divisions  in  the  north  of  the  Jura  was  like,  but  for 
other  reasons,  to  have  influenced  the  end  of  the  campaign.  General 
Debschitz,  I  may  here  state,  had  on  the  23rd  found  about  6,000  of 
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]  >rcsso]c's  corps  still  in  front  of  liim,  had  attacked  them,  and  captured 
400  prisoners. 

Ilnd  Army  Corps  reaches  Vaudrey,  pushino;  patrols  to  secure  Mou- 
chard,  the  railway  junction,  where  a  slight  combat  took  place. 

Vllth  Army  Corps  sends  detachments  to  Myon,  Chatillon  and  Port 
Lesny  on  the  Loue,  meeting  the  enemy  in  small  forces.  Patrols  also 
communicated  at  Mouchard  with  the  Ilnd  corps.  Yon  Werder,  von 
Schmeling  to  K-ioz  and  Yerne. 

25th.  General  Manteuffel  having  now  heard  of  von  Werder's  march 
westvfards,  could  no  longer  bring  that  General's  corps  down  on 
Besan^on,  and  it  being  useless  and  impolitic  to  interfere  with  his 
movements,  desired  him  now  to  continue  on  the  right  bank,  but  to 
close  in  to  Marnay,  and  free  the  Yllth  corps  from  their  duties  there. 
The  French  were  on  both  banks  of  the  Doubs  about  Besan9on,  and 
needed  w^atching. 

Ilnd  Army  Corps  stretched  eastwards,  occupying  Mouchard  and 
Yillers  Farley  in  force ;  patrols  on  to  Salins,  Arbois,  Poligny,  meeting 
enemy  before  the  first  of  these  places. 

Willisen  now  in  Dole,  having  marched  from  Yesoul  by  Pesmes,  is 
given  Knesebech's  brigade  in  addition  to  his  own  cavalry,  and  directed 
to  destroy  railway  between  Dijon  and  Dole. 

The  line  Gray  to  Yesoul  was  now  in  order,  and  relays  worked  on  it, 
which  was  the  more  necessary,  as  the  Langres  garrison  had  began  to 
show  activity,  and  to  molest  the  lines  through  the  Cote  d'Or. 

The  XXtli  corps,  French,  commences  the  retreat  along  the  Ornans 
road. 

2Gth.  Ilnd  Army  Corps.  The  Salins  Pass,  which  I  have  referred  to, 
as  being  defended  by  two  forts,  was  attempted  by  a  brigade  of  this 
corps,  but  found  to  be  too  strong.  Reconnaissance  parties  were  sent 
round  it,  however,  by  mountain  paths.  7th  brigade  of  this  corps  at 
Arbois,  Gtli  at  Mouchard.  Yllth  corps  about  Quingey,  patrols  on  to 
clear  the  banks  of  the  Loue.    XIYth  corps  to  Marnay. 

On  the  French  side  part  of  the  ]5th  corps  leaves  Besancon  for 
Ornans,  and  the  right  bank  of  the  Doubs  is  completely  evacuated  by 
them. 

It  was  this  evening  that  General  Bourbaki  committed  suicide ;  we 
have  yet  to  learn  the  secret  history  of  that  ill-fated  commander's  rela- 
tions with  the  Government  and  with  his  army  during  this  campaign, 
and  at  present  it  is  hopeless  to  attempt  to  form  an  estimate  of  them. 
Suffice  it  to  say,  that  when  on  the  25tli  the  Bordeaux  Ministry  received 
a  cypher  despatch  from  him,  written  the  day  before,  and  announcing 
that  his  last  chance  was  gone,  and  that  he  had  only  to  retreat  to 
Pontarlier,  and  cross  the  Swiss  frontier  or  surrender,  they  decided  to 
supersede  him  and  nominate  General  Clinchant,  the  commander  of  the 
XXth  corps,  to  the  chief  command.  The  dispatch  answering  this  crossed 
that  conveying  the  news  of  the  suicidal  attempt,  and  was  received  at 
Besan9on  the  27th.  Tliese  despatches  must  have  passed  through  the 
German  outposts. 

27th.  The  events  of  this  day  are  highly  interesting.  First  of  all,  the 
XIYth  corps,  coming  into  position  "between  Marnay  and  Besancon, 
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relieves  tlio  l^d^tli  division  of  tlio  Ylltli  corps  in  sentry  duty  over  the 
fortress,  and  this  last  division  crosses  the  river  at  once.  The  entire 
Vllth  corps  is  now  abont  Quingey,  with  patrols  ont  along  the  Loue ; 
that  river  was  undefended. 

Ilnd  Army  Corps.  General  Fransecky  had  left  4  battalions  of  a 
brigade  near  Salins,  and  the  other  two  brigades  were  between  Mon- 
chard  and  Arbois.  His  patrols  out  towards  Censeau,  Champagnole  now 
told  him  of  the  assembly  there  of  French  troops.  This  aj^peared  to 
indicate  clearly  that  contingency  'No.  1,  the  march,  viz.,  by  Levier, 
Champagnole  had  begun,  and  General  Fransecky  set  all  his  troops  in 
motion  to  Arbois  and  on  to  Censeau ;  the  troops  west  of  Salins  (the  4 
battalions)  were  relieved  by  Ylltli  corps  men,  and  then  followed  their 
own  division.  It  will  be  seen  that  it  was  necessary  to  guard  against 
any  enemy  issuing  from  Salins  on  to  the  Quingey- Arbois  road. 

The  enemy  thus  signalled  at  Censeau  and  Champagnole,  were  indeed 
a  mixed  force  of  those  French  corps,  which  had  the  first  start  out  of 
Besan9on,  and  who  to  the  number  of  15,000  did  get  clear  to  Lons-le- 
Saulnier.  But  for  the  Salins  forts  and  their  resistance  the  previous 
day,  the  Ilnd  corps  would  have  been  on  the  Levier,  Censeau  road,  and 
probably  intercepted  these  parties.  As  it  was,  the  wider  sweep  round 
by  Arbois  saved  them. 

This  day  also.  General  Manteufiel  having  all  his  three  corps  well  in 
hand,  determines  to  rid  himself  of  the  Garibaldians  at  Dijon,  who 
though  for  the  moment  restrained  by  Kettler,  might  come  down  at  any 
time  on  his  present  rear  at  Dole.  Indeed  they  were,  as  we  shall  see, 
on  the  eve  of  attempting  this. 

A  division  is  therefore  formed  under  General  Hann  von  Weyghern, 
the  Commander  of  the  4th  division.  It  consisted  of  the  Kettler 
division,  already  near  Dijon,  the  Willisen  brigade  lately  spoken  of, 
a  brigade  and  battery  of  the  14th  corps,  and  the  solitary  battalion  left 
at  Mirebeau,  in  all  11^  battalions,  2  regiments  and  3  squadrons 
cavalry,  and  5  batteries  of  artillery.  The  orders  given  were,  that  this 
division  should  attack  Dijon,  or  act  on  the  communications  of  the 
French  there,  and  relieve  the  army  in  the  Jura  of  all  anxiety  from  that 
side.  I  shall  allude  to  their  operations,  which  resulted  in  the  capture 
of  Dijon  presently. 

This  day  the  telegraphic  communication  was  opened  by  Epinal  and 
Vesoul  to  La  Barre,  near  Dampierre,  on  the  Doubs,  relieving  the  post 
service  from  Chatillon. 

The  Bordeaux  Government  had  not  been  idle  spectators  of  the 
struggle  going  on  in  the  eastern  Departments ;  they  had  made  con- 
siderable efforts  towards  provisioning  Bourbaki's  army — we  have  seen 
some  of  their  trains,  one  of  230  cars,  fall  into  German  hands — and  to 
raising  the  numbers  of  Garibaldi's  forces.  No  less  than  50,000  men 
were  on  that  General's  pay  sheets  at  this  time,  though  nothing-  like 
that  number  were  present  with  the  colours.  For  several  days  M.  de 
Freycinet,  at  Bordeaux,  had  believed  that  only  one  full  German  corps 
had  marched  on  Besan^on,  and  that  Bourbaki  could  breakthrough  this 
number  of  troops.  But  now,  on  the  27th,  there  was  no  longer  any 
doubt  as  to  the  real  situation,  and  in  a  note  sent  to  General  Clinchant 
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that  evening,  lie  was  informed  very  accurately  of  tlie  position  of  the 
German  Corps.  He  was  enjoined  to  make  a  last  effort  to  break 
through  and  reach  Lons-le-Saulnier.  At  the  same  time  Graribaldi 
was  called  upon  to  move  out  from  Dijon  and  march  to  Dole  and  up 
the  Doubs,  so  as  to  occupy  the  German  corps.  Furthermore,  8,000 
to  10,000  men  were  sent  up  from  Lyons  to  Lons-le-Saulnier,  by  rail, 
to  co-operate  with  the  Garibaldi  aiis. 

28th.  Ilnd  Army  Corps.  5th  brigade  to  Poligny,  its  advanced 
guard  towards  Lons-le-Saulnier  comes  upon  and  is  stopped  by  the 
advance  of  French  troops  (those  dispatched  from  Lyons).  Gth  brigade 
to  Pont  de  ISTavry  (near  Champagnole).  7th  brigade  to  Champagnole, 
and  patrols  on  to  N^ozeroy,  who  captured  50  waggons  and  many 
prisoners  there.  French  also  reported  in  some  numbers  at  Les 
Planches ;  and  in  the  middle  of  night  (10  P..M.)  General  Fransecky,  at 
Poligny,  turned  the  5th  brigade  and  corps  artillery  out,  and  started 
with  them  for  Champagnole,  intending  to  push  on  Les  Planches. 
General  ManteufPel  had,  however,  more  correct  information  about  the 
real  numbers  of  the  French  that  could  be  at  that  place,  and  in  the 
night  during  the  march  Fransecky  was  directed  by  him  on  Pontarlier. 

Vllth  corps,  now  relieved  of  duty  about  Besan9on3  moved  forward 
to  Amacey,  Deservilliers  with  the  14th  division,  and  to  Levier  .with 
the  13th. 

29th.  Ilnd  Army  Corps  on  to  Censeau,  dispersed  some  Mobiles 
about  Nozeroy,  and  went  into  cantonments  about  those  places.  A 
patrol  went  to  Les  Planches,  turned  some  dragoons  out  of  that  place, 
who  had  been  sent  fonuard  from  St.  Laurent,  being  part  of  the  Lyons 
division. 

Vllth  Army  Corps.  14th  division  marches  on  Levier  by  the  cress 
road,  Amacey- Levier ;  a  guard  on  to  Chaffbis,  who  had  there  a  two 
hours'  fight  before  gaining  the  village ;  a  detachment  to  Sombacourt, 
who  also  had  to  fight  for  the  village,  which  is  on  the  main  road  the 
French  had  used  and  were  using  for  their  retreat.  'No  less  than  4,000 
men  were  made  prisoners  this  day.  The  outposts  of  the  loth  division, 
wishing  to  cross  the  Loue  about  Ornans  and  feel  for  Schmeling, 
could  not  do  so,  as  there  were  many  French  there,  and  the  division 
followed  the  13th  division  to  Levier. 

General  Hann  von  Weyghern  had  decided  on  moving  on  Dijon  by 
Pesmes  and  Gray,  in  order  to  join  General  Kettler,  who  Avas  at 
Messigny,  on  the  Dijon-Langres  road,  at  this  time.  It  appears  that  it 
had  been  contemplated  to  march  by  St.  Jean  de  Losue  and  ISTuits,  to 
the  south  of  the  Dole-Dijon  Railway,  but  that  dt  had  appeared  probable 
that  the  bridges  over  the  Saone  would  be  destroyed,  and,  moreover, 
though  Dijon  would  be  reached  on  its  least  defensible  side,  the  south- 
east, yet  it  would  be  on  the  side  remotest  from  Kettler' s  forces. 
As  it  was.  General  Hann  was  at  Esserterne  and  Mirebeau  on  the 
evening  of  the  29th. 

At  the  same  time  Garibaldi  had  moved  with  two  brigades  out  from 
Dijon,  on  the  Auxonne,  Dole  Road,  and  on  the  evening  of  the  29th  had 
his  outposts  on  the  line  Varois,  Auxonne,  Mont  Sonne,  Rolland.  He 
himself  was  at  Bourg.  The  rest  of  his  troops  were  in  Dijon  and  sur- 
rounding country,  and  in  the  Cote  d'Or, 
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I  have  now  accounted  for  the  positions  of  ail  the  troops  engaged  on 
both  sides,  except  the  4tli  reserve  division,  General  Schmeling,  the  de- 
tachment of  General  Debschitz,  and  the  6,000  men  of  De  Bressole's 
corps,  of  whom  we  heard  last  on  the  22nd,  near  Blamont.  Manteuffel's 
last  plan  was  that  these  German  troops  should  come  down  on  the 
Ornans  road,  and  he  had  expected  them  at  Etalans  on  the  28th.  Had 
they  been  there  then  and  been  next  day  on  the  road  Ornans- Pon- 
tarlier,  numbers  of  the  French  must  have  laid  down  their  arms. 

At  that  time,  however,  General  Schmeling  was  far  off;  in  fact,  on 
the  27th  he  had  received  the  most  pressing  information  from  Debschitz 
of  large  numbers  of  French  in  front  of  him ;  this  was  incorrect ;  but 
he  hastened  off  to  Sc.  Hy polite,  von  Werder  leaving  him  general 
instructions  to  act  for  the  best.  Arrived  there,  and  meeting  Debschitz, 
it  was  found  that  the  enemy  were  only  De  Bressole's  men  struggling 
down  through  the  Jura,  and  Manteuffel  now  sending  express  orders  to 
him  to  come  at  once  to  Pontarlier,  he  started  down  the  Jura  in 
forced  marches,  having,  however,  lost  what  might  have  been  all-im- 
portant time. 

I  must  now  allude  to  the  effect  of  the  Paris  fall  and  capitulation, 
and  the  consequent  armistice  on  the  war  in  the  east.  It  is  a  point  on 
the  importance  of  which  on  the  operations  in  the  Jura,  German  and 
French  writers  thoroughly  disagree,  and  in  which  I  am  disposed  to 
agree  with  the  latter  to  a  great  extent. 

To  the  comprehension  of  the  question,  I  have  marked  on  the  map  the 
positions  of  the  armies  on  the  evening  of  the  29th. 

French  Side. 

Columns  between  Besan9on,  Ornans,  Pontarlier,  the  bulk  in  Pon- 
tailier. 

15,000  men  on  the  road  Les  Planches,  St.  Laurent,  or  farther  south 
still,  being  a  mixed  body  of  the  XXth  corps,  XXIVth  corps,  and 
Cremer's  division,  with  that  General  in  person. 

The  Lyons  division  about  the  same  places. 

Stragglers  in  the  Jura  coming  down  to  Morteau. 

Garibaldi  with  part  of  his  force  on  roads  to  Auxonne  and  St.  Jean  de 
Losne,  the  remainder  in  and  about  Dijon. 

The  garrisons  in  Belfort,  Langres,  Auxonne,  Besanfon,  intact. 

German  Side, 

Ilnd  Army  Corps  in  Censeau,  N'ozeroi,  detachments  in  Les  Planches. 
Vllth  Army  Corps  about  Levier,  detachments  in  Chaffois  and  Som- 
bacourt. 

XIYth  Army  Corps  about  Besan^on. 
General  Hann  von  Weyhern  in  Mirebeau. 
General  Schmeling  about  Sancey. 
General  Treskow  besieging  Belfort. 
General  Debschitz  about  St.  Hypolite. 

One  road  only,  Pontarlier-Mouthe,  was  yet  quite  open  to  the  French, 
and  this  road  was  within  easy  reach  of  Les  Planches,  and  only  10 
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miles  from  the  Ilnd  corps  at  Censeau.  Nevertheless  it  seems  possible 
with  fighting  and  marching,  holding  Pontarlier  with  a  rear  guard 
against  the  Yllth  corps,  and  with  the  aid  of  the  men  already  about 
St.  Laurent,  that  a  great  number  of  the  French  would  have  got  clear 
next  day. 

J^ext  day,  however,  by  an  extraordinary  mistake,  the  movements  of 
the  French  troops  were  suspended.    The  reason  was  this  : — 

The  armistice  was  signed  at  Paris  on  the  28th.  Without  enterino- 
upon  its  general  terms,  I  will  only  summarise  the  last  article. 

The  Departments  of  Cote  d'Or,  Doubs,  and  Jura  are  for  the  present 
excluded  from  it  (the  armistice)  ;  siege  of  Belfort  (Haut  Rhin)  to  pro- 
ceed also. 

General  Manteuffel  was  informed  so  by  telegraph  on  the  29th,  at 

5  P.M. 

The  Bordeaux  Government  was  also  informed  by  their  colleagues  in 
Paris  of  the  armistice,  hut  not  until  five  days  later,  extraordinary  as  it 
may  appear,  of  the  last  article,  and  then  from  a  German  source.  There- 
fore on  the  29th  both  Generals  Clinchant  and  Garibaldi  were  only 
informed  from  Bordeaux  of  the  armistice  in  general  terms,  and 
ordered  to  suspend  all  operations. 

30th.  This  day,  therefore,  we  have  the  spectacle  of  the  Armies  ' 
acting  under  different  instructions. 

General  Clinchant  sent  repeated  messages  to  Manteuffel  to  claim  the 
benefit  of  the  truce  ;  that  General  and  his  subordinates  refused  all  these, 
and  continued  operations  without  a  moment's  delay. 

Therefore  the  Ilnd  Army  Corps  attacks  Frasue,  and  captures  it  and 
1,500  prisoners.  Manteuffel  moves  in  person  from  Arbois  to  near  Levier 
by  a  cross  road  to  the  north  of  the  Salins  Pass,  which  was  still  occupied 
the  French.  Same  day  the  Besan9on  garrison  claim  a  suspension  of 
hostilities  from  von  Werder,  and  Garibaldi  from  Hann  von  Weghern ; 
both  were  refused. 

31st.    Vllth  Corps  occupied  the  Ornans-Pontarlier  road,  up  to  the 
Drajeon  rivulet,  near  Pontarlier. 

Ilnd  Corps  closed  in  on  Pontarlier,  about  Dampierre  ;  a  detachment 
of  2^  battalions,  and  1  battery  more  on  to  the  Pontarlier-Mouthe  road ; 
the  enemy  found  in  some  force,  about  St.  Marie  and  La  Plencie,  on  that 
road,  and  forced  back ;  1,500  prisoners  were  taken,  and  the  passage 
closed. 

Continued  demands  were  received  from  Clinchant  for  an  armistice, 
and  refused. 

On  this  day  General  Clinchant  issues  his  last  order  on  French  terri- 
tory to  his  troops.  He  announced  the  error  of  the  Bordeaux  Goverii- 
ment,  by  which  he  had  lost  the  previous  day,  for  retreat,  and  also  his 
intention  of  seeking  shelter  in  Switzerland. 

1st  February.  Next  morning,  at  5  a.m.,  the  convention  to  that  effect 
was  signed  with  General  Herzeg,  the  Commander  of  the  Swiss  Federal 
Forces,  and  the  operation  of  crossing  the  frontier  immediately  began. 

I  need  only  allude  slightly  to  the  remaining  operations.  The  Vllth 
and  Ilnd  Army  Corps  were  all  up  early  in  the  morning  and  occupied 
Pontarlier.    General  Schmeling  also  arrived,  via  Doubs. 
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The  Erencli  hekla  rear  guard  position  at  St.  Chise,  near  the  frontier, 
where  is  a  deep  gorge  closed  by  two  hill  forts,  and  a  considerable  fig] it 
took  place  with  them,  the  forts  being  only  occupied  by  the  Germans 
late  in  the  day.    This  Avas  the  last  event  of  this  campaign. 

Garibaldi  had  returned  to  Dijon  from  Au.xonne,  and  commenced  the 
movement  of  his  men  to  Lyons,  and  this  day,  the  ]  st  February,  General 
von  Werder  occupied  Dijon  at  8  a.m.,  after  but  little  fighting ;  five 
weeks  after  von  Werder's  Baden  division  had  quitted  it. 

The  general  result  attained  wa^  that  2  eagles,  12  cannon,  7  mitrail- 
luses,  15,000  prisoners  remained  in  Manteu-ffel's  hands ;  80,000  or 
85,000  men  were  driven  near  the  Swiss  frontier,  and  only  about  15,000 
of  the  Army  of  the  East  effected  their  retreat  to  Lyons. 

It  was  not  therefore  without  reason  that  General  Manteuffel  in  his 
order  of  the  day  of  the  2nd  February  could  say  that  ^'  the  marches  and 

combats  amidst  the  snow  and  ice  of  the  High  Jura  had  not  been 
"  fruitless,"  whilst  his  subsequent  letter  and  actions  showed  how  fully 
he  had  appreciated  the  brave  resistance  made  by  the  French  troops  ;  in 
this  all  will  be  disposed  to  join,  and  will  show  in  the  regret  that  so  much 
A^alour  should  have  had  to  struggle  against  so  many  defeats  in  organi- 
zation and  management. 

Belfort  capitulated  on  the  15tli  February,  the  garrison  marching  out 
with  all  the  honours  of  war  and  with  their  archives. 

And  now  having  concluded  this  imperfect  sketch  of  a  small  section 
of  the  great  war  of  1870-71,  I  would  venture  to  make  two  or  three 
deductions  that  suggest  themselves  from  this  set  of  operations  : — 

(1.)  Here,  as  at  Paris  and  Metz,  a  fortress  with  detached  forts  is 
laid  siege  to,  and  the  curious,  and  to  the  engineer,  somewhat 
anomalous  result  is  seen  of  a  garrison  of  equal  strength  to  that 
of  the  besieging  army  being  unable  to  break  the  investment  or 
prevent  the  advance  of  his  siege  works.  It  will  be  urged  that  the 
troops  inside  were,  at  Belfort,  of  very  different  calibre  to  those 
outside,  and  this  can  readily  be  admitted ;  but  there  was  a  reso- 
lute and  skilful  commandant,  several  excellent  officers,  and  a 
sprinkling  of  good  troops  in  the  garrison,  and  yet  they  could 
only  occupy  an  equal  number  of  besiegers.  It  appears  from 
these  three  experiences  that,  although  the  besiegers  are  kept  at 
a  great  distance  by  detached  forts,  on  the  other  hand  it  is  very 
difficult  to  make"  sorties  unless  roads  have  been  specially  laid 
out  for  the  purpose.  The  extent  of  country  to  be  traversed  is 
great,  and  the  enemy  is  not,  as  formerly,  seated  on  a  level  glacis, 
but  entrenched  in  villages  and  amidst  broken  country,  where  his 
real  strength  is  concealed,  and  the  march  out  to  which  takes  a 
long  time  and  precludes  surprise. 

(2.)  On  its  becoming  a  necessity  for  the  Badeners  at  Dijon  to  retreat 
before  the  Army  advancing  from  Bourges,  a  bold  offensive  is 
assumed,  and  the  heads  of  the  enemy's  columns  are  vigorously 
attacked  at  Nuits,  on  the  18th  Decenibc-r,  though  the  country 
taken  is  not  held.  This  action  gave  time  for  an  orderly  evacuLi' 
tion  of  Dijon. 
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(3.)  Tlie  same  doscnptioii  of  an  offensive  and  defensive  operation  is 
repeated  at  Yillersexel  on  the  9tli  January.  Yon  Werder  niiglit 
Lave  withdrawn  at  once  to  his  position  on  the  Lisane ;  he  pre- 
fers to  await  his  enemy  about  Yesoul  and  to  attack  him  from  a 
flank,  again  checking  the  column  and  compelling  a  greater  con- 
centration, besides  the  loss  of  two  days  at  least,  days  of  para- 
mount importance.  In  both  these  cases  the  Germans  advance 
to  their  battle-fields,  thus  securing  the  prestige  of  the  attack. 

(fk)  Of  a  similar  character  is  the  very  bold  attack  by  General  Kettler 
on  Dijon,  21st  to  23rd  January.  He  was  fully  aware  of  the 
great  odds  agahist  him.  30,000  men  and  60  pieces  of  artillery 
at  least  against  his  5,000  men.  Under  such  circumstances  lie 
could  hardly  hope  for  a  positive  success.  It  was  rather  what 
chess  players  call  a  gambit,"  the  loss  of  a  piece  to  strengthen 
the  other  moves. 

(5.)  The  battle  of  Belfort  or  Hericourt  was  one  of  the  few  defensive 
actions  fought  by  the  Germans  during  the  war,  and  showed 
that  they  fully  understood  that  portion  of  tactics.  It  was  con- 
verted into  an  offensive  fight  on  the  third  day,  and  was  very 
promptly  followed  up. 

(6.)  The  slowness  of  movement  of  the  French  must  be  noted.  They 
took  three  weeks  to  arrive  at  Yillersexel  from  Bourges,  having 
command  of  railways  up  to  Clerval.  We  must  do  credit  to  the 
energy  shown  in  collecting  them  at  Bourges  so  soon  after  the 
disasters  at  Orleans,  and  in  the  efforts  made  to  feed  them 
su.bsequently. 

With  a  good  organisation  the  French  might  have  been  at  Yillersexel 
on  the  1st  instead  of  the  9th  January,  and  fought  the  battle  of  Belfort 
on  the  5th  instead  of  the  15th.  It  will  be  remembered  that  the  battle 
of  Bupaume  in  the  ISTorth  was  only  fought  on  the  2nd  January,  and 
that  a  great  sortie  from  Paris  was  expected  about  the  same  time,  as 
nlso  that  General  Chanzy  was  not  defeated  at  Le  Mans  until  the  lOlh 
January.  It  seems  probable,  therefore,  that  neither  General  Manteuffel 
in  person  or  the  Ilnd  corps  could  have  been  on  the  scene  in  the  very 
early  days  of  January  ;  and  Bourbaki  would  have  had  time  to  rest 
before  Belfort  and  renew  his  attack,  or  to  retreat  in  an  orderly  manner 
on  Lyons.  The  French  were  greatly  in  need  of  cavalry  and  of  a  good 
staff,  neither  of  which  can  be  supplied  by  ever  so  great  an  amount  of 
energy  at  short  notice,  and  of  an  effective  railway  organisation. 

(7.)  General  Manteuffel's  operations  seem  remarkably  bold  and  well 
thought  out.  He  changed  his  base  in  the  most  perfect  manner 
during  the  advance,  and  his  information  was  generally  very 
good.  Yon  Werder  and  Schmeling's  slight  departures  from  his 
views  probably  saved  bloodshed  round  Besaneon,  where  another 
battle  and  another  Sedan  might  have  occurred,  had  they  moved 
down  on  it  as  was  intended. 

(8.)  Garibaldi  did  not  show  the  energy  of  former  years,  or  the  skill 
in  managing  a  partisan  warfare.    Ho  quite  failed  to  carry  out 
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the  duty  of  protecting  the  flank  of  the  French  advance  to  Bel- 
fort,  and  allowed  himself  to  be  easily  deceived  as  to  the  strength 
of  the  force  immediately  opposed  to  him.  Nothing  is  more 
melancholy  than  to  read  of  the  pa3ans  of  victory  sung  by  his 
staff  and  the  Bordeaux  Government  over  the  imaginary  repulse 
of  70,000  men  before  Dijon,  and  it  is  with  no  small  surprise 
that  one  finds  this  and  other  fictions  repeated  in  edition  after 
edition  of  the  semi-official  books.  G  eneral  Cremer  had  strongly 
wished  to  take  the  duty  of  the  guard  of  the  Cote  d'Or.  Had  he 
done  so,  and  rallied  to  him  the  inactive  garrison  of  LangTCS, 
there  would  have  been  some  rough  work  about  Is-sur-Tille  and 
Langres  on  the  15th,  16th,  17th  January,  but  at  the  same  time 
Bourbaki  would  have  lost  the  small  gleam  of  victory  vouchsafed 
to  him  before  Belfort,  the  capture  of  Chenebier  on  the  16th 
January  being  due  to  Cremer' s  corps. 
(9.)  After  the  17th  January  Bourbaki  could  only  have  saved  his 
army  by  rapid  marching ;  Dole  lost,  and  the  railway  to  Lyons 
lost  to  him  by  the  23rd.  He  had  played  a  gambler's  stroke, 
and  left  the  Saone  and  Doubs  practially  undefended.  Such 
marching  and  such  energy  was  not  in  the  French  or  their  com- 
mander at  that  time.  The  former  unclothed,  unfed,  and  the 
latter  thoroughly  dispirited,  they  could  only  collect  in  disorder 
about  Besan^on,  and  it  was  at  the  last  rather  by  chance  than 
their  own  efforts  that  they  were  ►saved  capitulating  on  French 
territory. 

(10.)  Lastly,  it  will  be  noticed  how  difficult  the  advance  of  the  Ger- 
mans from  Dole  through  the  Jura  was ;  how  easily  the  road 
was  barred  as  at  Salius,  on  the  banks  of  the  Lou  re,  and  what  con- 
fused reports  they  got  of  the  number  of  the  enemy  at  points 
quite  close  to  them,  as  at  Champagnole  and  at  St.  Hypolite. 
The  minor  operations  of  this  campaign  have  been  but  slightly 
touched  upon,  and  it  is  to  be  hoped  that  some  day  we  shall  have 
fuller  accounts  of  these.  It  would  be  of  immense  interest 
could  we  learn  from  the  Germans  how  they  fed  their  forces,  in 
what  degree  by  requisition,  how  far  by  train  supplied.  Perhaps 
some  one  conversant  with  these  details  will  some  day  enlighten 
us  on  these  and  other  points  of  which  we  are  at  present  ignorant. 
All  the  details  of  German  organisation  are  of  interest,  and  none 
more  so  than  those  carried  out  to  the  end  of  the  w^ar  when 
Generals,  Staff  Officers,  and  men  were  in  full  possession  of 
their  rare  practical  experience. 


Monday,  March  3rd,  1873. 

Admiral  the  Right  Honourable  the  EARL  OF  LAUDERDALE, 

K.C.B.,  in  tlie  Chair. 
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LESSONS  FROM  THE  "  HOTSPUR-GLATTOK"  EXPERIMENT. 

By  Nathaniel  Barnaby,  Esq.,  Chief  Naval  Architect,  Admiralty. 

The  experiment  made  on  the  5th  July,  1872,  in  Portland  Harbonr, 
•\vas  designed  to  test  the  endurance  of  certain  parts  of  the  turret 
arrangements  in  the  "  Glatton,"  Avlien  exposed  to  fire  from  a  600- 
pounder  gun  at  200  yards,  with  charges  of  85  lbs.  of  pebble  powder. 

The  experiment  was  not  made  for  the  purpose  of  ascertaining  what 
power  of  resisting  penetration  the  turret  armour  p)Ossessed,  but  to  set 
at  rest  certain  questions  which  had  been  often  raised  and  which 
nothing  but  such  a  trial  could  settle. 

Of  these  the  most  important  were  : — 

1.  Was  the  turret  capable  of  receiving  a  blow  from  a  heavy  pro- 
jectile at  short  range,  without  communicating  such  a  shock  to  the 
turning  gear  as  would  disable  this  gear  ? 

2.  Would  not  a  shot  striking  at  the  junction  of  the  turret  and  the 
ghicis,  lock  the  turret  and  prevent  it  from  turning  ? 
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THE  GLATTON'S  TURRET. 
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I  do  not  think  that  meclianicians  wlio  liacl  given  careful  study  to 
the  matter  before  the  experiment  was  made,  gained  much  by  the 
experiment  beyond  a  confirmation  of  their  opinions. 

It  was  proved,  as  was  certainly  anticipated  by  the  Constructors  of 
the  ISTavy,  that  the  shock  which  was  communicated  to  the  turning-gear 
was  too  small  to  do  it  any  injury. 

With  regard  to  the  second  question,  it  showed  that  a  very  trying- 
shot  did  not  lock  the  turret.  It  did  not  show  that  no  shot  would  lock 
it.  Those  who  had  but  little  confidence  in  turrets,  pointed  out  that, 
notwithstanding  the  successful  manner  in  which  the  turret  had  with- 
stood the  glacis  shot,  the  next  shot  might  lock  it,  and  they  would  have 
been  entitled  to  continue  to  say  this  after  any  number  of  blows  had 
been  struck.  Those,  on  the  other  hand,  who  considered  how  much 
pains  had  been  taken  to  prevent  jamming  by  a  glacis  shot,  held  that  it 
would  be  impossible  to  aim  a  blow  more  likely  to  lock  the  turret  than 
that  which  had  accidentally  struck  the  glacis,  and  that  nothing  would 
be  gained  by  further  attempts  to  hit  the  junction.  Are  these  then,  it 
will  be  asked,  all  the  lessons  to  be  learned  from  the  experiment  P 
because  in  that  case,  it  would  appear,  that  while  the  ou.tside  public 
were  inspired  with  certain  confidence  in  turrets,  which  they  did  not 
possess  before,  official  people  have  gained  very  little.  It  is  at  this 
point,  that  any  interest  which  my  paper  may  contain  will  commence. 
There  were  other  lessons  which  we  needed  to  be  taught,  and  so  far  as 
I  have  learned  them,  I  will  communicate  them  to  you,  in  compliance 
with  the  request  of  your  Council. 

We  have  been  told  by  Captain  Dawson,  that  one  lessson  to  bo 
learned  is,  that  our  system  of  rifling  our  guns  is  bad,  and  that  our 
naval  artillery  is  not  what  it  ought  to  be.  As  I  am  not  an  artillerist 
I  shall  leave  that  matter  in  his  hands.    My  business  is : — 

Istly.  To  find  out  just  wdiat  mischief  can  be  done  by  the  guns,  and 
to  guard  against  and  limit  it  to  the  fullest  possible  extent  in  the 
structures  which  have  to  withstand  the  fire. 

2ndly.  To  devise  the  best  possible  platforms  and  batteries  for  the 
most  powerful  guns  which  Woolwich  can  produce. 

You  may  say  to  me,  that  if  the  Constructors  confine  their  attention 
to  Woolwich  productions,  they  will  remain  in  ignorance  of  the  more 
terrible  powers  of  foreign  guns,  and  will  produce  ships  with  less 
offensive  power  than  they  ought  to  have,  if  the  proper  weapons  w^ere 
supplied.  You  may  even  go  on  to  say,  that  w^e  should  insist  on 
having  the  more  powerful  foreign  guns  tried  at  Shoeburyness.  I  am 
contented  to  note  the  objection  and  the  recommendation,  and  to 
pass  on. 

The  facts  are,  that  a  Woolwich  gun  planted  two  600-pound  shot 
in  the  "  Glatton's  "  turret,  and  they  did  the  damage  to  the  plates 
struck,  indicated  by  the  diagram  (see  Plate  xiii),  and  very  serious 
damage  it  is.  T  shall  not  stop  to  describe  it,  because  it  was  witnessed 
by  many  here,  and  is  well  shown  by  the  diagram. 

What  I  am  concerned  that  you  should  notice,  is  the  almost  perfect 
state  of  the  inner  shell  or  skin  of  the  turret,  as  ascertained  after  the 
armour  and  wood  backing  had  been  stripped  off. 
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Ti  l  is  skin  and  its  protective  coverings  had  done  their  work  well,  and 
the  energy  of  the  shot  was  completely  absorbed  by  them  without  per- 
foration. When  it  is  remembered  that  the  blow  was  delivered  on  a 
space  of  about  three-quarters  of  a  foot,  by  a  pointed  projectile  weigh- 
ing 600  pounds,  travelling  at  the  rate  of  about  900  miles  an  hour,  we 
may  well  be  satisfied  with  what  Chatham  and  Sheffteld  together  can 
do  in  the  way  of  target-making. 

But  we  now  come  to  the  imperfections.  The  fastenings  were  not  all 
that  could  be  desired.  The  result  of  the  first  blow  upon  them  was  as 
follows : — 

A  piece  of  the  head  of  a  bolt  attaching  the  armour  plate  to  the 
backing,  inches  in  diameter,  having  been  struck  by  the  shot,  was 
broken  off  9  inches  from  the  outer  end,  and  thro  wn  out  to  the  front 
towards  the  "Hotspur."  This  piece  sunk  in  deep  water.  Had  this 
been  all,  there  would  have  been  but  little  occasion  for  complaint,  but 
unfortunately,  the  inner  end  of  this  same  bolt  broke  off  also,  and 
being  projected  violently  forward,  it  struck  the  inner  lining  of  the 
turret,  forced  it  off  from  the  frames,  and  passing  through  the  rent, 
landed  on  one  of  the  guns.  The  inner  lining  had  been  fastened  with 
small  screws  tapped  into  the  frames,  and  of  these  52  were  broken  and 
were  lying  about  the  turret.  Three  screw-nuts  fastening  the  wood- 
backing  and  some  tapped  screws  in  the  skin-plating  were  also  broken 
off.  After  all  the  damage  had  been  noted,  the  steam  turning  gear 
which  had  been  connected  during  the  trial,  and  the  hand  turning  gear 
were  both  worked  and  found  to  be  in  perfect  order.  The  right  gun 
was  then  raised  and  lowered  by  the  hydraulic  appa^ratus,  and  no 
damage  whatever  was  visible  to  the  turret  or  guns. 

After  the  second  shot,  it  was  found  that  other  screws  in  the  lining- 
were  broken,  the  heads  being  projected  forwards  into  the  turret. 

After  this,  the  turret  was  again  revolved  by  hand  and  steam,  and  the 
guns  within  it  were  loaded  and  fired  out  to  sea  with  battering  charges 
and  Palliser  shot. 

Although  many  tapped  screws  and  rivets  were  dislodged  and  broken, 
they  were  found  chiefly  on  the  floor  of  the  turret  close  to  the  injured 
part,  apparently  having  dropped  from  their  positions.  There  were  no 
marks  or  scratches  either  on  the  guns  or  on  the  paint  work  of  the 
turret  inside,  as  might  have  been  expected  to  be  the  case,  had  the  nuts 
or  rivets  flown  about  with  violence.  The  exception  to  this  was  the  nut 
of  the  armour  bolt.  Had  the  guns  been  manned  by  their  full  com- 
plement of  men,  some  casualties  would  probably  have  occurred,  but 
the  Committee  considered  that  there  was  no  reason  to  believe  that 
such  casualties  would  have  been  serious. 

It  is,  in  fact,  not  improbable  that  had  the  turret  been  lined  with 
matting  w^ithin  the  iron  lining,  nothing  but  the  nut  of  the  armour  bolt 
would  have  found  its  way  through. 

In  view  of  this  breaking  of  the  bolts,  it  became  necessary  to  consider 
Vvdiether  some  remedy  could  not  be  devised. 

I  may  perhaps  be  told  that  if,  instead  of  using  elastic  cup-washers 
on  the  points  of  the  bolts,  we  had  adopted  some  other  form,  the  points 
would  not  have  broken. 
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I  do  not  propose  to  discuss  this  matter,  but  would  merely  say  that  a 
set  of  trials  are  now  going  on  at  Chatham,  to  determine  by  a  percussive 
test  the  relative  values  of  different  plans  suitable  for  naval  purposes. 
The  very  excellent  plan  in  use  by  the  War  Department  is  not  included 
among  them,  because  it  is  not  suitable  for  ships. 

Assuming  as  we  do  that  whatever  form  of  bolt  is  adopted,  such  a 
blow  as  that  received  on  the  "  Glatton's"  turret  would  have  broken 
the  inner  end  of  it,  we  have  adopted  the  device  shown  in  the  diagram, 
(Plate  xiv,  fig.  which  the  risk  of  having  such  broken  points 

projected  into  the  turret  is  greatly  reduced.  This  plan  requires  us  to 
make  the  turrefc^armour  in  two  thicknesses  of  the  full  depth  of  the 
turret,  as  in  the  turrets  of  the  "  Thunderer,"  "Devastation,"  "Fury," 
and  "Rupert."    See  diagram  (Plate  xiv,  fig.  2). 

To  prevent  the  heads  or  iioints  of  rivets  being  knocked  ofi*  and 
projected  into  the  turret,  continuous  screws  are  used  without  heads  or 
points.  There  are  other  details  in  which  improvements  have  been 
made  that  may  have  importance  in  practice,  but  which  do  not  appear 
to  possess  enough  to  justify  me  in  bringing  them  to  your  notice. 

You  would  doubtless  prefer  that  I  should  say  something  as  to  the 
lessons  taught  at  Portland,  affecting  the  general  usefulness  of  the 
turret  as  a  part  of  the  machinery  of  a  ship- of- war,  and  I  am  willing  to 
do  so. 

I  think  it  may  be  said  that  the  popular  confidence  in  the  turret  ha 
been  increased,  and  I  hold  that  inasmuch  as  there  was  a  good  deal  of 
unfounded  prejudice  against  it  which  the  trial  helped  to  remove,  this 
increase  in  the  popular  confidence  is  just  and  right.  But  there  was 
another  feature  in  the  experiment  which  was  very  suggestive.  I  wit- 
nessed the  firing  from  on  board  the  "Hotspur,"  and  I  saw  the  care 
with  which  the  ships  were  moored  at  200  yards  range,  and  the  pains 
taken  to  get  the  precise  amount  of  elevation  supposed  to  be  required 
(21').  Four  sighting  shots  were  fired,  and  then,  altliough  there  was 
no  wind,  and  scarce  a  ripple  on  the  water — the  first  shot  at  the  turret 
itself,  hit  the  sighting  bull's  eye,  placed  28f  inches  above  the  point 
on  the  turret  which  it  was  intended  to  strike. 

The  next  shot,  fired  with  15'  elevation,  hit  the  turret,  but  at  a  lower 
point  than  was  intended,  as  it  struck  near  the  joint  of  the  armour;  and 
it  hit  also  on  one  side  of  the  centre  line  between  the  ports,  so  that  it 
came  upon  one  of  the  bolts  which  it  had  been  intended  to  avoid. 

The  next  shot  was  intended  to  strike  the  turret  about  17  inches  above 
the  deck,  but  instead  of  doing  so,  it  struck  the  deck,  indented  it, 
cracked  the  glacis-plate,  and  then  did  its  best  to  lock  the  turret  by 
forcing  its  way  \'^\  inches  into  the  armour  and  stopping  there. 

This  inaccuracy  was  probably  due  to  a  slight  motion  in  the  "  Hot- 
"  spur,"  only  perceptible  upon  very  close  observation. 

With  this  amount  of  inaccuracy,  under  circumstances  the  most 
favourable  that  can  be  conceived,  what  inaccuracy  and  chance  shooting 
there  must  be  on  the  open  seas,  when  the  gun  and  gunner  are 
being  rolled  through  vertical  arcs  not  of  minutes  but  of  degrees ; 
when  the  ship  is  also  Hfting  and  then  lowering  the  gun  bodily  several 
tinies  in  a  minute  through  feet  of  vertical  space,  at  one  tim,e  adding  to 
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the  upward  motion  of  the  gun  produced  by  roUing  and  then  abatmg 
it,  so  that  in  allowing  for  this  motion  in  the  shot  wdien  it  leaves  the 
gun,  the  gunner  must  at  one  moment  allow  for  roll  and  heave  together, 
and  at  the  next  for  the  difference  between  the  two  ?  I  am  not  able  to 
say — I  suppose  no  one  could — how  many  times  in  a  minute  the 
''Monarch"  or  "Capfcain"  would  have  been  able  to  have  fired  with 
turret  guns  in  the  heat  of  an  action,  but  a  good  test  of  rapid  firing  at  a 
large  mark  at  about  1,000  yards  has  been  made  with  the  "Monarch" 
and  "  Hercules." 

In  five  minutes  the  ''Monarch"  fired  twelve  rounds  from  her  four 
12-inch  guns — /'.c,  three  rounds  per  gun.  The  "Hercules"  fired 
seventeen  rounds  in  the  same  time  from  her  broadside  of  four 
10-incli  guns — i.e.^  rounds  per  gun.  The  proportion  of  hits  to  the 
rounds  fired,  was  also  rather  more  than  6  per  cent,  in  favour  of  the 
"  Hercules." 

Taking  the  number  of  rounds  per  gun  at  three  in  five  minutes,  it  is 
said  by  many  persons  that  in  an  action  this  would  be  also  the  number 
of  rounds  per  turret,  as  the  two  guns  would  nearly  always  be  fired 
together.  If  this  v/ere  so,  that  w^ould  be  little  more  than  one  discharge 
per  minute  from  the  turrets  of  a  ship  like  the  "  Monarch  "  or  "  Captain." 

Having  settled  for  ourselves  Avhat  we  will  estimate  the  rate  of  firing 
to  be  in  a  turret  in  an  action  and  the  risk  of  missing,  let  us  now  bring 
in  the  further  consideration  that  to  protect  two  25-ton  guns  as  they 
are  protected  in  the  "  Grlatton,"  you  must  devote  the  w^eight  of  6  other 
pairs  of  25-ton  guns  to  make  the  turret,  ix.^  given  14  25-ton  guns, 
you  must  take  the  weight  of  12  to  cover  the  other  two ;  or,  to  put  the 
matter  more  fairly,  given  two  pairs  of  25-ton  guns,  with  carriages, 
slides,  and  fall  chase  allowance  of  shot,  shell,  powder,  and  stores,  Ave 
must  take  one  pair  of  guns  and  its  ammunition  to  make  a  turret  for 
the  other  pair,  so  that  the  luxury  of  a  turret  armament,  as  compared 
with  unprotected  guns,  obliges  us  to  give  up  half  our  guns  and  ammu- 
nition. Observe,  I  do  not  compare  tarret-armour  with  broadside- 
armour  ;  I  am  simply  shewing  what  we  have  to  pay  for  armoured 
defence  on  the  turret- system  in  actual  weight  of  ordnance. 

I  will  ask  you  now  to  cross  the  Channel  and  see  wdiat  our  quick- 
v/itted  neighbours  are  doing ;  and  I  must  say  of  the  French  naval 
designers,  that  in  my  opinion  they  are  second  to  none  in  ingenuity, 
skill,  and  enterprise  in  these  matters. 

l'<ow,  how  many  turrets  of  the  "Royal  Sovereign,"  "Monarch," 
"Captain,"  and  "Glatton"  type  has  France  introduced  into  her 
ISTavy  ?-~  1^0 1  one. 

I  ask  myself -why  this  is,  and  I  imagine  their  answers  to  be  : — 

1st.  We  have  no  ships  in  which  we  should  think  it  wise  to  dispose  a 
weight  equal  to  that  of  the  guns  and  their  ammunition  as  a  cover  for 
sue! I  guns. 

2nd.  When  we  desire  to  fire  at  an  enemy,  we  like  to  see  him,  and  we 
stand  a  better  chance  of  doing  so,  when  we  and  our  gun  are  not  shut  up 
in  a  box. 

3rd.  In  a  masted  ship  your  turret  does  not  give  an  all-round  fire ; 
you  cannot  fire  either  ahead  or  astern. 
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We  prefer  a  plan  wliicli  is  about  half  the  weight  of  yours;  in  which 
we  can  ahvays  keep  our  enemy  in  sight,  and  lire  when  we  can  raake 
sure  of  hitting  him ;  in  which  we  are  not  embarrassed  with  smoke  to 
the  same  extent  as  a  turret  is,  and  in  which  we  can  fire  right  ahead 
and  right  astern.    That  plan  is  the  "barbette  battery." 

I  imagine  those  to  be  their  answers. 

We  must  not  however  lose  sight  of  the  disadvantages  of  their  plan. 
They  are^ — That  the  gun  is  exposed  to  fire,  and  may  be  dismounted  or 
otherwise  disabled  by  a  shot  or  shell  which  would  not  enter  a  turret, 
and  that  there  must  be  a  certain  amount  of  exposure,  on  the  part  of  the 
gun's  crew,  to  fire  from  musketry  and  case-shot  in  a  close  action.  This 
latter  is,  however,  reduced  to  a  minimum  by  the  adoption  of  breech- 
loading  guns,  so  that  the  loaders  are  protected  by  the  gun  itself. 

I  have  said  that  this  mode  of  mounting  heavy  guns  involves  aboui. 
half  the  weight  of  the  ordinary  turret.  This  may  be  seen  from  the 
illustration  of  it  given  in  the  accompanying  diagram,  in  which  barbette 
turrets  are  placed  at  the  bow  and  stern  of  the  ship.  (Vide  diagram  of 
Temeraire.) 

According  to  what  I  assume  to  be  the  French  view,  which  I  have 
placed  before  you  for  consideration,  every  masted  turret  ship  must 
necessarily  be  an  extravagant  ship,  i.  e.,  she  must  be  weak  for  her  size 
and  cost. 

Persons  who  take  this  view,  would  admit  the  success   of  the 

Monarch,"  for  example,  but  would  consider  that  some  £400,000  is 
too  much  money  to  pay  for  a  ship  with  only  two  tu.rrets  and  only 
7-inch  armour  for  the  protection  of  her  hull. 

I  give  you  no  opinion  of  my  own  on  that  matter,  but  I  simply 
throw  out  these  suggestions,  which  naturally  arise  from  a  consideration 
of  the  slowness  of  fire  in  a  ship  with  turrets,  and  the  general  uncer- 
tainty of  hitting  when  you  do  fire  in  a  naval  engagement. 

In  conclusion,  I  should  like  to  put  before  you  a  few  questions  for  your 
consideration,  as  to  the  use  and  distribution  of  armour  in  ships  of  war. 

1st.  Is  armour  retained  in  ships  of  war  to  protect  the  gunners  or  to 
protect  the  ship  ? 

2nd.  If  for  both  purposes,  in  what  proportion  should  it  be  dis- 
tributed ?  should  the  armour  in  front  of  the  guns  be  one-fourth 
thicker  than  that  protecting  hull,  boilers,  and  mao-azines,  as  it  was  in 
the  "  Captain  "  ? 

3rd.  Or,  remembering  that  men  are  of  no  use  in  an  action  without  a 
ship  to  fight  in,  but  that  a  ship  may  remain  an  efficient  engine  of  war 
with  neither  guns  nor  gunners — remembering  this — ought  we  to  keep 
the  hull  afloat  at  all  hazards  to  life  and  limb  from  shot  and  shell  ? 

4th.  If  we  stint  the  armour  on  the  hull  in  order  that  we  may  thicken 
that  upon  the  battery,  will  not  a  Avise  enemy,  if  he  happens  to  have 
guns  enough,  fire  broadsides  into  the  hull-armour  in  order  to  endeavour 
to  reach  the  machinery  or  magazines,  and  fire,  at  the  same  time,  with 
light  guns  at  the  gun-ports. 

5th.  If  you  decide  that  the  hull  must  have  the  preference,  and  should 
have  thicker  armour  and  surer  defence  than  the  guns  and  gunners,  it 
may  be  that  you  would  go  so  far  as  to  say  tliat,  in  an  extreme  case, 
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where  the  weights  were  strictly  limited,  you  would  even  leave  the  guns 
without  armour,  in  order  that  the  hull  may  be  made  secure. 

6tli.  The  abandonment  of  armour  protection  for  the  guns  leads  at 
once  to  an  increase  in  the  power  of  the  artillery,  because  the  increase 
in  the  number  of  guns,  presents  but  little  difficulty  as  to  weights,  if  they 
do  not  require  to  be  armoured.  Do  you  then  consider  that  when  we 
have  a  ship  which  has  been  so  armoured  as  to  be  practically  unsink- 
able  by  shot ;  in  which  the  boilers  and  magazines  have  been  made  secure ; 
and  in  which  the  number  and  power  of  the  guns  have  been  so  increased, 
that  a  concentrated  broadside  may  mean  six  or  seven  18-ton  guns — all 
directed  at  the  same  spot,  and  fired  by  wire  at  the  same  moment — do 
you  consider  that  such  a  ship  would  stand  a  fair  chance  in  fighting 
with  an  enemy  with  penetrable  hull  plating  and  few  guns, — but  those 
guns  protected  by  armour  ? 

7th.  If  you  think  she  would,  let  me  add,  an  armoured  traverse  at 
each  end  of  the  gun- deck,  with  ports  in  it  for  right  ahead  and  right 
astern  fire,  and  let  me  add  also  an  upper  deck  armament  of  light 
guns  to  fire  at  the  ports  of  the  enemy,  and  she  will  probably  commend 
herself  still  more  to  your  judgment. 

Such  a  ship  as  I  have  sketched,  may  some  day  meet  with  favour 
from  those  who  have  to  fight  the  ships.  They  must  be  consulted  to 
the  fullest  extent ;  and  I  do  not  think  that  such  a  ship  should  be  forced 
upon  the  Navy  as  an  armoured  ship  to  fight  other  armoured  ships, 
until  the  sailors  are  fully  satisfied. 

The  Russians  are  already  doing  something  of  the  kind.  They  are 
armour-plating  the  hull  of  some  ships  of  about  the  "  Raleigh  "  class,  and 
placing  a  narrow  band  of  additional  armour  in  front  of  the  gun-pivots, 
but  they  intend  apparently  to  employ  these  ships  against  unarmoured 
ships  only.  If  they  fulfil  the  intention  of  their  designer,  they  will 
have  a  manifest  advantage  over  unarmoured  ships,  and  if  they  have 
sufficient  speed  to  bring  the  unarmoured  -ship  into  close  action,  their 
chances  of  destroying  her  will  be  considerable.  But  suppose  two  such 
ships,  both  protected  in  the  same  way^  should  meet,  we  should  then 
probably  have  a  close  action  between  them,  for,  being  equally  pro- 
tected, they  would  not  think  it  creditable  to  avoid  an  engagement. 
We  are  thus  brought  by  another  road  to  the  point  we  had  reached 
ourselves,  in  which  we  have  a  close  engagement  between  two  ships 
having  armoured  hulls  and  unarmoured  batteries. 

I  believe  that  the  contest  between  broadsides  and  turrets  will  settle 
itself  eventually  in  this  way.  The  increase  in  the  power  of  ordnance 
will  drive  us  to  thicker  armour,  and  We  shall  concentrate  upon  the 
only  vital  parts,  viz.,  the  floating  and  the  motive  power. 

Tlie  CiiAiEMAN  :  I  liopo  tliat  some  gentlemen  present  ■will  give  us  the  benefit  of 
their  opinions  upon  the  points  raised  by  Mr.  Barnaby  in  his  very  interesting  lecture. 
Erom  the  trials  tliat  took  place  with  the  "Hotspur"  against  the  "  Grlatton,"  there 
is  no  doubt  that  the  shot  from  the  25 -ton  gun,  at  that  very  siiort  distance,  was 
brought  up  by  the  turret  of  the  "  Glatton."  13ut  the  chief  point  that  we  all  wished 
to  have  decided  was,  whether  a  shot  coming  in  just  above  the  flange  of  the  turret  on 
the  deck,  would  stop  the  working  of  the  turret.  Now  that  second  shot  fired 
did  not  stop  the  working  of  the  turret,  because  it  was  fired  at  so  short  a  distance 
point-blank ;  the  shot  being  a  pointed  shot  it  naturally  did  not  turn  down, 
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but  wont  straight  in.  But  if  that  shot  had  been  fired  from  a  height,  or  at  any- 
ordinary  distance,  500  or  600  yards,  it  would  have  had  a  small  elevation,  and  would 
have  struck  the  mark  with  the  point  rather  inclining  downwards.  Probably  that 
would  have  altered  the  question  entirely.  If  the  point  had  been  turned  down  it 
might  have  shown  a  very  different  result.  With  regard  to  the  turrets,  it  must 
be  borne  in  mind  that  in  firing  against  a  turret  you  always  get  a  direct  shot.  If 
you  are  near  enough  to  hit  your  mark,  your  shot  is  always  a  direct  shot.  But  it 
is  not  so  in  a  broadside  ship ;  you  never  get  a  direct  shot  without  you  are  broadside 
on.  With  the  turret  it  does  not  matter  how  the  ship's  liead  is  :  if  you  are  near 
enough  to  hit  the  point  you  aim  at,  you  will  always  get  a  direct  shot.  Consequently 
the  turret  is  at  a  disadvantage  in  that  respect. 

Commander  W.  Dawson,  R.N :  My  lord,  as  I  have  been  alluded  to  in  the  paper, 
I  venture  to  rise  to  open  the  discussion.  Those  of  iis  who  had  the  advantage  of 
hearing  Mr.  Barnaby's  former  paper  in  this  Institution,  came  here  with  very  large 
expectations  as  to  what  we  should  learn,  and  I  think  I  am  expressing  their  feeling 
when  I  say  that  we  are  not  disappointed.  A  more  able  and,  if  I  may  say  so,  a 
clearer  and  more  dispassionate  ]iaper  I  do  not  know  that  I  have  ever  heard  in  this 
Institution.  With  the  mass  of  the  lessons  drawn,  I  thoroughly  concur.  I  am 
particularly  thankful  to  find  that  the  Controller's  Department  of  the  Navy  have 
come  at  last  to  the  conclusion  that  ships  are  built  to  carry  guns  ;  because  the 
offensive  powers  of  successive  types  of  ships  have  been  gradually  dwindling  down  to 
a  vanishing  point.  Whilst  the  "  Northumberland "  carries  261  tons  of  ordnance, 
the  "Sultan"  carries  but  194  tons,  the  "Swiftsin-e"  and  "Vanguard"  classes 
139  tons,  and  of  the  two  ships  experimented  upon  at  Portland,  one,  though  of  4,800 
tons,  mounts  but  two  guns  of  the  united  weight  of  50  tons,  and  the  other  ship, 
though  of  4,000  tons,  mounts  but  one  gun  of  25  tons  weight.  That  offensive  power 
is  now  to  be  considered  as  of  some  importance  is,  I  think,  a  very  satisfactory  con- 
clusion. It  is  very  gratifying  to  find  that  in  futiu^e  our  ships  are  to  have  a  fair 
proportion  of  guns  to  fight  with/''^  I  thoroughly  concur  with  the  conclusions  of  the 
lecturer  that  the  great  defence  of  all  ships  is  the  ability  to  hit  your  enemy  pretty 
hard  and  often,  and,  if  you  hit  him  hard  and  often,  I  think  you  may  withdraw  from 
the  gunners  some  of  their  present  armoured  protection.  Still,  I  think  the  gunners 
do  want  a  little  protection,  and  I  look  rather  aghast  at  those  bow  and  stern  guns 
mounted  up  in  the  air  without  any  covering  whatever,  when  I  remember  that  small 
arms  can  be  sighted  for  pretty  accurate  practice  at  900  or  1,000  yards,  and  tliat  all 
good  naval  actions  must  be  fought  certainly  under  1,500  yards.  Therefore  I  think 
I  should  like  to  see  light  cover  of  some  kind.  (Mr.  Barnaby  :  There  is.)  If  you 
would  only  put  a  canvas  screen  round  those  tower  guns,  I  should  be  very  thankful 
for  it ;  I  mean  a  cover  from  sight  rather  than  from  shot.  The  broadside  guns  must 
be  used  at  close  quarters,  and  under  all  conditions  of  action,  and  require,  therefore, 
more  substantial  cover.  But  the  absurdity  of  putting  a  small  patch  of  14-inch 
armour  a  few  feet  square,  and  then  shutting  your  eyes  like  the  ostrich,  and  fancyino- 
tlie  enemy  is  going  out  of  his  way  to  aim  specially  at  that  small  14-inch  patch,  was 
very  clearly  shown  to  those  who  witnessed  the  difficulties  of  hitting  the  turret  at 
Portland.  Our  naval  architects  have  labom^ed  hitherto  under  a  very  great  dis- 
advantage in  devising  the  novel  structures  of  the  last  few  years.  They  have  been 
deprived  of  the  advantage  of  intelligent  external  naval  criticism  as  they  have  gone 
along.  They  have  been  obliged  not  only  to  construct  the  ships,  but  almost  to  tell 
naval  men  how  to  fight  them.  Being  without  this  cultivated,  intelligent,  inde- 
pendent, and  experienced  professional  criticism,  external  to  the  Admiralty,  which 
they  have  a  right  to  expect  from  the  navy,  they  have  been  obliged  to  go,  as  it  were, 
out  of  their  own  department  of  constructing  a  ship,  paid  we  must  not  be  surprised 


''^  This  observation  referred  to  the  admirable  principles  enunciated  by  Mr.  Barnaby, 
not  to  the  design  of  the  new  ship  exhibited  on  the  walls.  The  new  ship  is  designed 
to  carry  only  158  tons  of  ordnance,  whereas  even  the  old  "Warrior"  carries  202  tons 
of  artillery,  and  the  "  Northumberland,"  261  tons.  So  that,  as  to  powers  of  attack 
and  defence,  the  latter  vessel  would  be  much  preferable,  if  her  weight  of  ordnance 
were  only  concentrated  into  fewer  perforating  pieces. — W.  D. 
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if  there  have  been  some  mistakes  as  to  the  figliling  capabilities.  On  the  other  hand, 
we  must  acknowledge,  as  naval  men,  tliat  if  we  have  given  very  little  assistance  to 
architects  in  tlie  construction  of  our  ships,  they  have  at  least  succeeded  so  well 
in  the  generahty  of  them,  that  the  whole  world  is  coming  to  England  in  order 
to  copy  the  designs  of  British  architects.  Now,  my  Lord,  I  shall  be  expected 
perhaps  to  say  something  as  to  the  Hotspur Grlatton '  Experiment,"  having 
read,  a  paper  at  another  scientific  institution  on  the  same  subject.  Of  course 
Britisli  armour  is  intended  to  meet  foreign  guns  ;  and  foreigners,  though  so  ready 
to  copy  British  ships,  do  not  copy  British  guns.  It  will,  then,  naturally  be 
asked,  "But  wliat  will  fareign  guns  do  as  compared  with  British  guns?"  My 
answer  is  that  we  do  not  know.  All  the  information  I  can  get  with  reference  to 
foreign  guns  comes  filtered  through  a  very  suspicious  source,  and  I  am  not  prepared 
to  believe  all  that  is  so  said,  without  an  examination  of  more  reliable  data.  The 
Grermans  appear  to  me  to  be  a  very  intelligent  warlike  race,  and  not  to  be  a  very 
moneyed  jieople  ;  and  I  suppose  they  know  a  good  weapon  when  they  have  tried  it, 
and  I  do  not  imagine  that  they  would  pay  double  the  price  for  guns  which  have 
only  lialf  the  endurance  and  do  half  tlie  work  which  ours  do.  Captain  Maitland,  the 
able  Deputy-Superintendent  of  the  Royal  Grun  Factories,  stated  at  the  Civil  En- 
gineers' Institute  last  year,  that  "the  object  kept  steadily  in  view  by  the  authorities 
was  to  get  the  highest  possible  velocity  out  of  a  gun  with  the  heaviest  possible 
projectile,  or,  in  other  words,  to  get  through  the  thickest  armour-plate  at  fighting 
distance,  that  is  at  1,500  yards.  But  the  late  Ordnance  Select  Committee,  a  very 
intelligent  body  of  experienced  ofiicers,  reported  that  the  present  guns  have  "  de- 
cidedly the  lowest  velocities."  Now,  the  penetration  of  a  given  armour-plate  is  a 
matter  of  the  weight  of  tlie  shot  multiplied  into  the  square  of  the  velocity.  Per- 
foration is  a  question  therefore  of  mere  calculation.  Before  going  to  Portland  at 
all,  artillerists  could  have  told  that  the  shot  could  not  possibly  have  got  into  that 
turret.  When  at  Portland  I  had  the  opportunity  of  speaking  to  some  of  the  ablest 
artillerists  of  the  sister  service,  and  all  that  they  prophesied  concerning  the  shot, 
took  place  ;  so  that  we  may  be  assured  that  their  figures  are  very  tolerably  correct. 
Now  the  velocity  of  impact  required  to  go  through  that  14-inch  plate  and  backing, 
was  1,332  feet ;  the  velocity  lost  in  the  200  yards  that  the  shot  had  to  traverse  in 
passing  through  the  air  was  25  feet ;  therefore  the  initial  velocity  required  v.  as 
1,357  feet.  The  actual  velocity  the  shot  was  supposed  to  have  had  on  leaving  the 
gun  was  1,300  feet ;  there  was  therefore  a  deficiency  in  velocity  of  57  feet.  Take 
it  in  foot-tons  :  the  striking  force  required  by  a  12-inch  shot  to  perforate  that  turret 
was  7,378  foot-tons  ;  the  actual  striking  force  was  6,788  foot-tons  ;  therefore,  there 
was  a  deficiency  of  590  foot-tons.  The  jDcnetrating  figure  required  to  perforate  that 
target  was  197 ;  the  actual  penetrating  figure  of  the  12-inch  25-ton  gun  was  188 
on  leaving  the  gun  :  there  was  a  deficiency  therefore  in  the  penetrating  figure  of  9. 
Plow  is  it  then  that  our  guns  have  "  decidedly  the  lowest  velocities,"  as  is  oflicially 
reported  ?  The  most  obvious  reason  of  these  "  lowest  velocities  is  because  they  are 
fired  v>  it]i  the  lowest  charges ;  instead  of  having  95  lbs.  of  P.  powder  vdiich  we 
know  a  ]  2-inch  bore  can  consume  very  fairly ;  another  12-inch  bore  has  consumed 
120  lbs.,  and  does  consume  regularly  110  lbs.  P. ;  the  Hotspur's  "  25-ton  gun  only 
coii^uiMocl  85  lbs.  P.  But  not  only  have  our  guns  the  lowest  charges,  they  have 
also  the  "  lowest  velocities"  when  firing  the  same  charges;  for  that  is  the  condition 
to  which  the  Ordnance  Select  Committee  referred.  I  do  not  think  that  Mr.  Barnaby 
gave  an  artillerist's  reason  for  that  inaccuracy  of  fire  to  which  he  aUuded.  I  speak 
in  the  presence  of  a  good  number  of  very  experienced  naval  gunners,  and  I  think 
they  will  agree  with  me  that,  as  there  was  an  average  of  half  an  hour  between  each 
shot,  and  the  "Hotspur's"  gun  was  fired  by  the  most  skilled  marksman  in  tlie 
"  Excellent," — the  man  vrlio  conducts  all  their  experimental  firing, — the  seventh  shot 
should  have  been  at  a  distance  of  200  yards  in  such  smooth  water  with  only  one  degree 
of  roll,  more  accurate  than  the  first,  whereas  every  shot  was  pretty  equally  inaccu- 
rate. The  inaccuracy  was  very  slight.  I  would  not  call  it  "inaccuracy,"  but  "  irre- 
gularity," Now  that  irregularity  of  flight  was  perfectly  well  known  to  every  artillerist 
present  at  Portland.  We  discussed  its  cause  and  its  amount  on  the  way  down  in 
the  train,  and  during  the  ]n'Ogress  of  the  experiment.  It  is  stated  in  the  "  Otficial 
Blue  Books"  and  "Text  Ijooks,"  and  in  "Modern  Artillery.    The  reason  assigned 
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for  this  irregularity  of  fliglit  is,  that  tlio  shot  docs  not  centre  itscll:  in  tlic  bore,  and  is 
not  truly  or  sufficiently  rotated.    This  explanation  is  not  an  inA^cntion  of  my  oAvn, 
but  the  cause  assigned  in  the  official  "  Blue  Books  "  and  publications.    The  Navy  is 
obliged  to  take  all  its  knowledge  of  the  25-ton  gun  at  second-hand  from  military 
publications,  as  its  Officers  have  little  or  no  experience  of  their  own  as  to  this  gun 
or  as  to  the  35-ton  gun.    How  are  these  "lowest  velocities "  to  be  accounted  for  ? 
[['he  lost  velocity  is  taken  up  in  destroying  the  projectiles.    Only  to-day  the  Times" 
has  an  account  of  a  Palliser  shell,  which  had  been  fired  from  a  25-ton  gun,  having 
exploded  in  an  immense   cupola  at  Woolwich,  whilst  being  recast  witli  a  large 
quantity  of  once  fired  projectiles.    What  docs  that  recasting  mean?    Why,  that 
every  projectile  that  leaves  a  Woolwich  gun  is  so  injured  in  the  effort  to  get  out 
that  they  are  obliged,  if  it  is  recovered,  to  return  it  to  Woolwich,  to  bore  out  every 
stud,  and  to  place  it  in  the  furnace,  and  to  recast  it.    In  this  ordinary,  but  most 
expensive,  process,  a  Palliser  shell  of  the  25-tun  gun  happened  to  be  loaded,  and 
exploded  accidentally.    Happily,  "Woolwich"  shells  contain  a  very  small  quantity 
of  powder,  and  the  explosion  did  not  do  very  much  harm.    If  Woolwich  guns  have 
"  decidedly  the  lowest  velocities  "  and  decidedly  the  least  perforation,  there  must 
be  other  reasons  also.     It  must  be  remembered  that  when  similar  charges  of 
powder  are  exploded  in  identical  bores  with  like  weights  of  shot,  the  same  amount 
of  explosive  or  expulsive  force  must  be  developed.    If  then  a  short  rifle-bearing 
produces  "decidedly  the  lowest  velocities"  when  compared  with  a  long  rifle-bearing 
in  similar  guns,  what  becomes  of  the  missing  expulsive  force  ?    If  that  expulsive 
force  is  not  carried  out  of  the  gun  by  the  shot,  it  must  be  used  up  in  the  bore  and 
communicated  to  the  walls  of  the  gun  and  projectile.    We  know  that  it  is  used  up 
partly  in  the  destruction  of  the  projectile,  and  partly  in  marking  and  injuring  the 
interior  of  the  gun.    There  are  only  three  ships  whicJi  carry  these  25-ton  guns,  the 
"  Monarch,"  the  "  Hotspur,"  and  the  "  Glatton."    Not  one  of  these  ships  is  in  com- 
mission, and  when  tliey  were  in  commission,  no  steps  were  taken  to  acquire  naval 
experience  as  to  the  endurance  of  any  one  of  their  25-ton  guns  when  fired  con- 
tinuously and  with  elevation,  for  a  few  hours  together.    Not  one  of  these  25-ton 
guns  has  fired  in  naval  liands  a  hundred  rounds  altogether.    All  our  knowledge  of 
them  is  of  a  second-hand  character,  and  derived  from  the  study  of  military  pub- 
lications.   I  say  this  publicly,  and  cliallenge  the  authorities  to  fire  100  consecutive 
rounds  with  mis-called  battering  charges  and  2°  to  5°  elevation  from  the  25-ton  gun. 
Why,  on  earth,  are  these  heavy  guns  treasured  up  and  only  allowed  to  fire  diminished 
cliarges  at  low  elevations  with  long  intervals  between  ?  If  they  are  too  fragile  to 
stand  proper  charges,  to  be  fired  with  elevation,  to  go  through  the  continuous  and 
comparatively  rapid  discharges  of  a  naval  bombardment,  surely  the  Navy  ought  to 
know  it.    And  the  Navy  itself  ought  to  try  one  of  them  at  it,  and  not  trust  to 
second-hand  knowledge,  which  does  not  include  such  an  ordeal.    Here  is  a  special 
nature  of  gun  which  has  been  afloat  three  or  four  years,  and  yet  the  Navy  docs  not 
know  by  its  own  experience  whether  they  will  stand  an  ordinary  naval  battle. 
I  say,  that  there  is  no  evidence  that  the  25-ton  or  35-ton  guns  will  stand  an  action 
at  sea,  even  with  the  diminished  charges  to  which  we  are  compelled  to  resort. 
Ought  not  the  endurance  of  these  guns,  which  "  have  decidedly  the  lowest  velocities," 
to  be  tested  by  the  Navy  ?    Are  seamen  gunners  incapable  of  testing  a  gun  ?  They 
could  be  tested  at  very  little  expense.     Let  the  "Grlatton"  be  attached  to  the 
"  Excellent,"  as  was  rumoured  to  have  been  done  last  year,  as  a  tender,  and  take  the 
place  of  the  "  Staunch,"  "  Stork,"  "  Eoyal  Sovereign,"  &c.,  and  let  each  seaman 
gunner  fire  his  ordinary  five  rounds  of  training  practice  from  one  of  the  "  Glatton's  " 
guns.    Don't  let  a  single  round  of  training  practice  be  fired  at  Spithead  by  the 
seamen  gunners  from  any  other  gun  for  a  single  year,  and  before  the  end  of  the 
year,  the  Inspector  of  Ordnance  will  have  registered  such,  internal  injuries  that  you 
will  have  to  re-arm  the  "  Grlatton."    There  is  nothing  unfair  in  such  a  trial.  It 
would  be,  after  all,  but  a  mild  ordeal.    They  could  go  out  to  Spithead.   The  seamen 
gunners  do  not  fire  at  Spithead  more  than  some  30  to  50  rounds  per  week.  There 
would  be  little  extra  expense,  save  perhaps  in  the  matter  of  coals  ;  but  that  could 
be  economized,  as  one  or  two  boilers  would  do  all  that  is  required  for  tfirget  practice. 
Therefore,  I  do  not  think  there  need  be  any  difficulty  on  that  plea.    But  surely  one 
of  these  25-ton  and  35-ton  guns  ought  to  be  practically  tried  by  naval  artillerists. 
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They  ought  not  to  be  stored  up  in  tallow  and  tow  until  a  maritime  war  breaks  out, 
without  the  Navy  having  fairly  tested  one  of  them.  What  harm  can  happen  from 
such  a  trial,  if  these  guns  are  "the  most  magnificent  guns"  in  creation!  the  "most 
powerful  guns  in  the  world"!  which  have  "never  burst  explosively  on  service"? 
Where  have  these 'heavy  "Woolwich"  guns  ever  fired  a  shot  "on  service"?  I  am 
sorry  to  have  travelled  beyond  my  text,  but  we  cannot  discuss  the  "  '  Hotspur 
"  '  Grlatton'  Experiment"  nor  the  ironclad  ship  of  the  future,  without  giving  some 
consideration  to  the  circumstance  that  the  guns  "  rifled  on  the  French  (or  Woolwich) 
system  have  decidedly  the  lowest  velocities,"  and  therefore  the  least  perforation  and 
the  least  endurance. 

The  Chairman  :  I  suppose  you  do  not  mean  that  the  guns  would  burst,  but  that 
they  would  become  unserviceable  in  a  very  short  time  ? 

Commander  Dawson  :  It  comes  simply  to  this.  As  the  gun  is  repeatedly  and 
rapidly  fired  with  heavy  charges  and  elevation,  it  gets  roughened  in  the  wide,  deep, 
empty,  upper  grooves  and  lands.  The  more  rough  it  gets  in  the  inside,  the  more  obstruc- 
ions  occur  in  the  way  of  the  gun-metal  studs  when  going  out,  and  then  arises  what 
are  called  "  local  injuries."  Those  local  injuries  amount  in  time  to  the  cracking, 
fissuring,  enlarging,  and  burning,  of  the  interior,  and  to  the  disabling  of  the  gun. 
The  injuries  may  not  constitute  a  permanent  disabling,  but  it  will  be  quite  enough 
to  compel  British  ships  to  cease  firing  in  the  heat  of  action.  If  compelled  to  cease 
firing,  and  your  speed  is  not  sufficient  for  running  away,  the  British  flag  must  be 
struck.  The  ship  will  then  be  towed  into  an  enemy's  port.  That  enemy  can  then 
bore  out  the  damages  and  put  in  a  new  steel  barrel  and  a  mechanical  system  of 
rifling.  He  can  then  send  that  captured  gun  to  fight  against  British  ships,  with 
the  certainty  that  it  shall  not  give  way  again. 

Captain  Colomb,  R.N.  :  I  am  sure  there  must  be  many  naval  men  here  who  could 
speak  to  this  question  with  much  greater  force  and  ability  than  I  can.  But  on 
Mr.  Barnaby's  reading  his  last  paper  here,  I  felt  it  my  duty  to  convey  to  him  personally 
mj  thanks  for  giving  us  in  small  compass  that  information  publicly  which  we  could 
get  in  no  other  way  ;  and  I  wish  again  to  thank  him  to-night  for  giving  us  the  salient 
points  of  the  experiment  between  the  "Hotspur"  and  the  "Grlatton,"  which  no 
amount  of  reading  would  put  before  us  in  the  same  small  compass,  striking  our 
thoughts  in  the  same  way.  The  immediate  remedies  that  he  proposes  to  apply  to 
the  defects  whicli  were  found  in  the  "  Glatton's  "  turret  must,  I  think,  commend 
themselves  to  every  naval  officer  who  has  looked  even  cursorily  into  the  question. 
Any  person  who  has  watched  the  trials  at  Shoeburyness,  must  have  always 
looked  with  some  sort  of  terror  upon  the  enormous  crop  of  rivet-heads  which  flew 
to  the  rear.  And  although  those  rivet-heads,  as  Mr.  Barnaby  has  said,  seldom  flew 
to  any  distance,  yet  there  was  always  tlie  doubt  how  far  they  would  fly,  and,  it 
appeared  to  one  looking  at  the  rear  of  the  target,  as  if  the  rivet  heads  formed  a  sort 
of  projectile  which  might  on  occasion  be  very  destructive.  Looking  at  it  in  the 
hurried  way  in  which  one  does  on  an  occasion  of  tliis  kind,  the  remedy  applied  by 
means  of  screws  seems  to  be  quite  perfect :  it  appears  as  if  there  could  be  no  dis- 
charge to  the  rear  in  the  former  way.  Then  the  placing  of  the  bolts  out  of  tlie 
turret,  practically  at  least,  the  upper  one  out  of  the  turret  and  the  other  one  pro- 
tected by  the  glacis  plate, — that  also  saves  us  from  the  flying  of  the  bolt-head  ;  and 
I  wish  to  confirm  Mr.  Barnaby,  having  looked  at  the  turret  myself  after  the  shot 
w^as  fired,  in  saying  that  tliere  was  really  no  damage  visible  inside  the  turret,  except 
that  which  was  done  by  the  fiying  of  the  bp]t-liead.  That,  I  think,  would  have 
been  very  serious  to  the  gun's  crew,  taking  the  course  that  it  did.  On  the  general 
question  that  Mr.  Barnaby  brings  before  us,  I  must  ovm  that  he  echoes  the  thoughts 
that  have  been  in  my  mind  for  a  considerable  time,  and,  I  believe,  in  a  great  mam^ 
naval  officers'  minds, — we  have  thought  that  we  have  been  unduly  sacrificing  our 
offensive  power  for  a  presumed  value  of  defensive  plating,  while  at  the  same  time 
our  real  defence  in  a  turret  was,  as  Mr.  Barnaby  has  distinctly  put  it,  the  difficulty 
of  hitting  the  object.  So  that  practically  it  was  only  necessary  to  protect  a  turret 
from  an  enemy  who  chose  to  bring  against  it  a  large  number  of  light  guns.  Your 
danger  was  not  that  the  enemy  would  attack  you  with  a  small  nmnber  of  very  heavy 
guns  capable  of  penetrating  heavy  plating,  but  that  he  would  bring  a  large  number 
of  moderately  light  guns,  and  be  able  to  hit  the  turret,  simply  because  of  the  number 
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of  tlie  sliot  that  lie  fired  at  it.  But  if  jou  put  a  moderate  amount  of  plating  on  the 
turret,  supposing  you  adopt  the  turret  system,  you  guard  yourself  against  such  an 
enemy  ;  and  supposing  that  your  enemy  brings  a  small  number  of  heavy  guns,  your 
guard  then,  as  Mr.  Barnaby  has  put  it,  is  the  smallness  of  your  target.  With  his 
general  conclusions,  as  to  the  future  of  the  guns  and  armour,  I  must  say  I  am 
strongly  disposed  to  concur. 

Captain  Hoseason,  R.N. :  Not  being  here  at  the  early  part  of  the  meeting,  I 
should  like  to  ask  Mr.  Barnaby  one  question :  is  that  turret  a  protected  turret,  or 
only  just  flush?  (Mr.  Barnaby  :  A  barbette.)  A  barbette, — nothing  more  !  The 
question,  then,  I  presume,  that  you  are  propounding  to  us  is,  "  How  would  you  like 
"  to  be  killed  ?  Would  you  like  the  moral  probability  of  being  killed  in  a  turret, 
"  or  of  being  drowned?"  You  propose  an  armament  which  many  people  might 
suppose  would  increase  the  chance  of  the  men  at  the  guns  being  hit,  and  you 
make  the  ship's  side  more  invulnerable  to  secure  us  from  the  moral  probability 
of  being  drowned.  If  that  is  the  way  in  which  you  put  it,  I  must  say  I  am  from 
the  very  first  with  you  ;  I  would  rather  fight  the  ship  with  no  chance  of  being 
drowned  than  with  the  chance  of  not  being  struck  in  the  turret.  I  should  take 
the  area  of  the  ship,  and,  taking  the  chance  of  hitting  the  turret  and  the  chance 
of  hitting  the  ship,  I  should  come  to  the  conclusion  that  I  was  infinitely  safer  in 
a  ship  that  would  float,  mthout  a  turret,  than  in  a  turret  fortified  in  the  manner 
of  our  turrets  at  the  present  moment.  If  splinters  are  knocked  about  by  a  ball 
penetrating  the  turret,  there  is  no  chance  of  escape.  Do  I  understand  your  pro- 
position to  be  that  you  would  add  strength  to  the  hull  with  a  view  to  ensure  its  not 
sinking  if  the  ship  was  struck  ?  (Mr.  Barnaby  :  Certainly.)  Your  proposition, 
then,  is,  "Shall  I  fortify  the  hull  and  make  it  invulnerable,  or  shall  I  bestow 
"  more  strength  u.pon  the  turret  and  labour  to  make  that  invulnerable  ?"  (Mi*.  Bar- 
naby :  Quite  so.)  Taking  that  view,  I  must  say  I  would  rather  be  secure  against 
being  drowned. 

The  Chairman  :  Are  those  intended  for  turrets  in  the  bow  and  stern  ? 

Mr.  Barnaby  :  They  are  barbette  turrets.  This  (pointing  to  the  plan  of  the 
deck)  is  the  shape  of  the  turret  fixed  upon  the  upper  deck.  There  is  an  armoured 
screen  round  it  seven  feet  deep.  There,  is  a  turn-table  inside  for  the  gun,  and  a 
protected  means  of  communication  for  the  ammunition.  Eor  the  protection  of  the 
guns  above  the  turret,  you  see  there  is  a  light  framework  of  iron ;  on  that  is  a  mat- 
screen  over  the  top  and  round  the  sides,  dropping  down  to  nearly  th.e  top  of  the 
fixed  part  of  the  turret.  That  is  planted  upon  the  turn-table,  and  revolves  with  the 
gun  and  slide,  so  that  the  gun  is  always  pointing  out  through  the  opening  in  front 
of  this  mat  protection,  which,  if  it  happened  to  be  damaged  by  a  heavy  shot,  could 
be  pitched  overboard. 

Captain  Hoseason  :  You  said  seven  feet  was  the  height  of  the  armour :  the 
battery  is  open  at  the  top  ;  it  is  not  protected  at  the  top  at  all. 

Mr.  Barnaby  :  Only  by  the  mat. 

The  Chairman  :  What  is  the  height  of  the  guns  from  the  water-line  ?  These  are 
25 -ton  guns,  I  suppose  ? 

Mr.  Barnaby  :  That  is  a  25-ton  gun,  and  the  muzzle  of  the  gun  would  be  about 
24  feet  out  of  the  water.  The  drawing  represents  a  ship  of  285  feet  long,  and  of  a 
little  over  8,000  tons  displacement.  It  is  a  drawing  of  a  proposed  plan ;  we  have 
nothing  of  the  sort  a  t  present.  The  vessel  will  have  two  masts  and  a  bowsprit.  The 
funnels  are  placed  one  in  [the  foremost  main-deck  ba^ttery,  and  the  other  in  the 
after  one. 

Captain  Goodenough,  R.N. :  I  suppose  that  one  of  Mr.  Barnaby's  objects,  in  read- 
ing the  paper,  has  been  to  elicit  opinions,  either  pro  or  con,  to  his  propositions  ;  and, 
although  I  have  very  little  to  say  and  nothing  new  to  ofler,  I  think  it  is  due  to  him 
that  those  opinions  should  be  uttered  in  this  theatre.  Therefore,  I  wish  to  bear  my 
testimony  in  entire  approval  of  almost  everything  Mr.  Barnaby  has  said,  and 
especially  of  the  design  which  he  has  put  forward ;  and  I  must  further  say,  that  we 
are  greatly  indebted  to  Mr.  Barnaby  himself,  who,  we  all  know,  has  been  suffering 
from  sickness  lately,  but  who,  nevertheless,  has  given  himself  the  trouble  of 
coming  here.  We  are  also  greatly  indebted  to  his  department  and  to  the  Controller 
of  the  Navy,  for  having  allowed  these  drawings  to  be  put  before  us.    I  have  had  the 
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advantage  o£  being  recently  in  France,  and  I,  therefore,  may  be  in  a  position  to 
explain  to  the  meeting  some  of  the  peculiarities  of  the  French  ships  which  carry 
these  barbette  towers,  as  we  may  prefer  to  call  them,  in  opposition  to  turrets — upon 
their  decks.  The  French  ships  have  a  battery  which,  we  may  say,  is  more  or  less 
like  that  {vide  drawing)  on  the  main  deck,  and  the  towers  which  they  carry  are  on 
the  upper  deck,  on  the  four  angles  of  the  battery,  projecting  slightly  from  the  ship's 
side,  so  that  the  two  foremost  guns  get  a  fire  almost  right  ahead  and  to  a  con- 
siderable angle  astern ;  the  two  after  guns  almost  right  astern  and  a  considerable 
angle  ahead ;  the  rigging  of  the  foremast  and  mizen-masts  being  brought  down  to 
plates,  tied  under  the  main  deck  beams.  There  are  drawings  to  be  seen  of  one  such 
arrangement  of  the  battery,  in  the  Revue  Maritime  for  last  July  or  August,  with  a 
very  excellent  memoir,  by  Captain  Baron  Grivel,  who  commanded  the  "  Ocean." 
I  have  met  a  great  number  of  Officers  of  the  French  Navy  who  have  commanded 
these  ships,  and,  without  a  single  exception,  they  expressed  themselves  most  entirely 
satisfied  and  pleased  with  the  barbette  guns.  They  speak  particularly  of  the  very 
large  offensive  power  that  it  gave  them  ;  that  it  not  only  gave  them  a  large  arc  of 
fire,  but  I  was  very  glad  to  note  that  they  dwelt  upon  the  possibility  of  seeing  the 
enemy,  at  the  points  of  your  sights  the  whole  way  round,  even  when  you  had  an 
obstruction  in  the  shape  of  rigging  which  prevented  firing,  instead  of  having  been 
at  one  moment  hidden  from  you  by  the  superstructure  forward,  and  the  next  mioment 
suddenly  appearing  in  sight,  through  a  narrow  port,  where  your  eye  is  almost  blinded 
with  light,  and  where  you  are  not  in  a  position  to  recognize  the  presence  of  an  object 
till  it  has  been  for  some  seconds  within  your  range  of  view.  (The  Chaik^iax  : 
Where  you  cannot  take  any  sight  at  all,  in  fact.)  Of  course  there  is  a  disadvantage 
in  sustaining  a  close  action,  at  fixed  distances,  and  in  a  single  spot,  in  a  ship  with 
such  barbette  towers,  and  I  think  that  this  })oints  out  the  necessity  of  our  having 
distinct  ships  for  that  particular  service.  That  is  to  say,  you  engage  a  battery  and 
you  are  going  to  anchor  at  a  fixed  distance  from  that  battery,  and  to  engage  it  for  any 
length  of  time  ;  it  is  evident  that  for  such  a  purpose  you  must  resort  to  the  closest 
armour-plating  you  possibly  can  have,  and  that  you  must  jn-otect  the  men  who  are 
going  to  work  the  guns,  otherwise  they  will  very  soon  be  put  out  of  action  and  your 
vessel  may  be  obliged  to  move,  or  will  have  to  be  supplied  with  fresh  men.  But 
where  you  have  a  sea-going  ship  of  that  description,  there  is  no  reason  whatever, 
so  far  as  it  seems  to  me,  why  you  should  not  discard  all  that  weight  of  armour  which 
you  carry  about  the  gun,  for  the  defence  of  the  crew,  and  employ  it  either  to  increase 
your  speed  or  to  increase  your  coal-carrymg  power,  or  the  armour  on  the  belt. 
In  this  particular  design,  there  is  one  other  little  point  which,  I  think,  is  a  great 
advantage,  and  that  is,  that  traverse  which  crosses  the  deck,  between  the  two  guns, 
firing  right  ahead  and  the  two  broadside  guns.  There  certainly  Avas  a  great  objection 
to  the  port,  as  it  exists  in  the  "  Hercules,"  and,  I  thirik,  in  the  "  Sultan,"  that  if  a 
shot  or  shell  ever  did  pass  through  that  angular  part,  it  would  probably  injure  the 
whole  battery  of  guns,  more  or  less  ;  whereas,  with  that  fitting  at  present,  you  have 
such  a  distinct  defence  for  the  two  after-guns. 

The  Chairman  :  Might  I  ask  you,  did  you  inquire  Avhat  the  French  did  with 
these  barbette  guns  ? 

Captain  Goodbnough  :  That  would  take  us  into  a  history  of  the  French  opera- 
tions on  the  German  coast.  The  French  ships  were  so  large  that,  as  you  know 
perfectly  well,  they  were  not  able  to  approach  it.  They  draw  so  much  water,  from 
their  not  having  attended  so  much  to  that  point  as  ourselves,  that  they  are  even  in 
a  worse  position  than  we  are  in  that  respect.  The  only  thing  which  they  did  show, 
was  their  great  capacity  for  keeping  station,  and  for  being  always  in  the  right  place, 
so  far  as  they  could  be,  at  the  right  time.  The  German  Admiral,  who  commanded 
at  the  Jahde,  told  me  he  admired  exceedingly  the  way  in  Avhich  the  French  Fleet 
appeared  at  daylight  in  the  morning,  every  ship  being  exactly  in  station  ;  and  when 
w^e  come  to  reflect  that  that  French  Fleet  was  fitted  out  and  sent  to  sea  in  about 
twenty  days,  and  from  reserves  of  seamen  and  Officers,  we  may  well  a«k  ourselves 
whether  it  is  in  our  power  to  do  the  same  thing ;  whether  we  have  sufficiently  in- 
structed Ofllcers  and  sufficiently  trained  men,  and  a  sufficient  number  of  ships  in 
reserve,  to  send  out  two  powerful  Fleets  in  so  short  a  space  of  time. 

Captain  R.  A.  Scott,  E.IN". :  It  is  impossible  to  do  justice  to  or  to  fully  discuss  an  ini- 
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portant  paper  of  this  kind,  on  hearing  it  for  the  first  time.    But  if  I  am  permitted  to 
give  a  paper  to  the  Naval  Architects,  I  shall  propose  to  give  my  views  from  a  gunnery 
point  entirely,  as  to  the  Jessons  to  be  gathered  from  the       Hotspur G-latton ' 
Experiment."    I  will,  therefore,  pass  to  the  vessel  which  Mr.  Barnaby  proposed, 
in  the  latter  part  of  his  paper,  whicli  has  so  many  points  of  excellence  that  I  am 
afraid  I  shall  scarcely  be  able  to  do  it  justice.    From  the  cursory  glance  whicli  the 
short  time  admits  of  one's  taking  of  the  design,  it  would  seem  that  tliere  are  a  great 
many  points  wortliy  of  further  consideration,  such  as  the  height  of  the  guns  out  of 
the  water,  and  other  details.    But,  on  the  broad  scheme,  there  can  be  no  doubt  of 
its  superiority  over  anything  that  we  have  at  present.    We  have,  in  this  design, 
powerful  guns  shown  at  the  bow  and  stern,  with  regard  to  which  there  is  a  great 
deficiency  in  many  of  our  vessels — a  deficiency  which,  I  think,  ought  to  be  remedied. 
Not  only  so,  but  if  one  of  the  protected  gun-batteries  is  disabled,  we  have,  in  this 
plan,  other  protected  gun-batteries  with  which  to  continue  the  action  ;  there  are 
really  four  separately  protected  batteries,  for,  in  each,  the  working  portion  of  the  gun 
is  protected  by  armour-plating.    It  is,  perhaps,  hypercritical  to  say  that  I  should 
myself  prefer  one  35-ton  gun,  instead  of  two  18-ton  guns,  on  each  side  of  the  largest 
battery,  because  the  power  of  a  35-ton  gun,  to  penetrate  armour  at  an  acute  angle, 
is  very  much  greater,  in  proportion  to  weight,  than  that  of  an  18 -ton  gun.    And  one 
heavy  gun  is  really  better  than  two  lighter  guns,  because  the  smoke  of  the  one  gun 
will  mask  the  firing  of  the  second  gun ;  and  if  you  fire  two  18-ton  ginis  together, 
they  are  still  inferior  in  eiiect  to  one  35-ton  gun.    The  weights  being  the  same,  in 
both  cases— one  35 -ton  gun  in  lieu  of  two  18-ton  guns — would  require  far  less  length 
and  would,  consequently,  enable  Mr.  Barnaby  to  shorten  his  battery,  and  possibly  to 
make  use  of  the  armour  thus  saved  for  covering  another  gun,  in  some  other  part  of 
the  ship.    He  has  not  shown  any  light  guns  on  the  upper  deck,  but  as  the  supposed 
advantages  of  a  larger  number  of  light,  in  lieu  of  a  few  of  the  heavy  guns,  has  been 
lately  dwelt  upon,  I  think  it  necessary  to  point  out  tliat  a  larger  number  of  liglit 
guns  would  be  really  of  no  advantage,  because  the  smoke  from  the  lighter  guns 
woidd  liinder  accuvaie  aim  from  the  heavier  guns.    Tlie  smoke  liangs  aboul,  the 
A^essel  firing,  and  rtuidtM's  it-  impossible  to  got.  oil'  even  two  or  three  guns  successively 
without  obscuring  tlio  view.    It  is,  thei'cfore,  a  fallacy  to  imagine  that  you  will  ever 
do  greater  execution  with  a  number  of  liglit  guns  than  with  fewer  and  heavier  guns. 
In  respect  to  hitting  accurately,  a  heavy  gun  is  really  more  accurate  than  a  light 
gun,  and,  therefore,  there  would  be  no  advantage,  in  that  respect,  for  the  latter, 
nor  can  I  see  any  good  reason  whatever,  for  going  back  to  mounting,  in  any  of  our 
vessels,  a  number  of  guns  wdiich  are  too  small  to  pierce  armour.  We  certainly  w^ant, 
for  some  purposes,  a  proportion  of  light  guns  ;  but  all  our  vessels,  whether  armoured 
or  not,  ought  to  mount  plate-piercing  guns,  so  as  to  be  able  to  engage,  instead 
of  running  from,  the  enemy.     I  believe  the  preponderance  of  offensive,  rather 
than  of  defensive,  power  will  always  tell  in  an  action,  and  that  the  offensive 
power,  say  of  one  of  our  largest  imarmoured  frigates  (the  "Inconstant"),  which 
would  carry  five  12-ton  guns  on  each  broadside  into  an  action,  might  decide 
it.    Therefore,  I  hold  that  an  unarmoured  vessel  should  mount  plate-piercing 
guns,  and  such  a  vessel   gives  the  means,  as  Mr.  Barnaby' s   arguments  liave 
so  ably  shown,  of  carrying  heavier  guns  than  in  an  armoured  one,  because, 
when  you  dispense  with  the  armour,  the  ship  is  able  to  carry  much  heavier 
weights  in  guns,  &c.  I  believe  that  this  is  the  direction,  viz.,  of  heavier  guns,  in  which 
we  shall  have  to  go.    At  the  present  time,  as  regards  heavy  guns,  I  fear  that  we  are 
really  much  behind  in  instructing  the  hand  and  eye  of  our  seamen-gunners  to  use 
them.    I  think  it  is  a  great  mistake  to  set  out  with  the  notion  that  you  cannot  get 
a  far  higher  degree  of  accuracy  than  is  now  obtained.    We  gunners  know  perfectly 
Avcll,  as  Captain  Dawson  has  truly  said,  that,  in  the  case  of  the  inaccuracy  of  the 
firing  at  Portland,  it  was  not  due  to  aim,  but  to  the  inaccuracy  of  the  fhght  of  the 
projectile.    If  you  commence  instruction  with  an  inaccurate  projectile,  your  men 
v>'ill  not  succeed  in  getting  any  very  great  amount  of  accuracy  afterwards,  from  heavy 
guns.  But  given  an  accurate  projectile,  a  keen  eye  and  hand,  with  proper  encourage- 
ment to  stinmlate  the  skill  of  the  men,  then,  I  believe,  they  would  soon  learn  to  fire 
at  sea  nearly  as  accurately  as  is  now  done  on  Wimbledon  Common.    I  speak  from 
having  had  great  experience  in  gunnery  training,  with  firing  at  sea,  under  all  cir- 
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cumstances,  and  I,  therefore,  ventul'e  to  tliink  that  Mr.  Barnaby  lias  ratlier  over- 
stated tlie  dilRculties  of  hitting  the  mark  at  sea.  At  first  sight,  one  would  say,  if 
such  a  thing  were  not  done  daily,  that  a  man  would  never  be  able  to  shoot  a  snipe, 
and  yet  you  know  how  truly  the  sportsman's  hand  and  eye  go  together.  A  skilled 
gunner  would,  in  like  manner,  intuitively  feel  when  his  ship  was  going  to  roll,  and 
w^ould  know  how  to  allow  for  it.  It  does  not  matter  whether  a  ship  is  down  in  the 
hollow  or  up  on  the  top  of  the  wave,  as  long  as  your  gun  is  laid  fairly  on  the  mark, 
for  it  w-ould  only  have  a  slightly  different  angle,  which  could  be  allowed  for  perfectly. 
What  wo  should  therefore  most  aim  at,  at  the  present  time,  is  to  instruct  our  men 
more  fully,  and  then,  I  feel  satisfied  that  w^e  should  soon  have  guns  also  which  would 
give  that  accuracy  of  fire  which  was  not  obtained  in  the  "  'Hotspiu' Grlatton'  Ex- 
"periment,"  and  which  the  " 'Hotspur'-' Glatton  '  Experiment "  showed  there  was 
such  a  deficiency  in.  But,  as  I  propose  to  read  a  paper  specially  going  into  the  subject  of 
the  erratic  flight  of  the  shot  then  fired,  and  how,  but  for  that  erratic  flight,  it  would 
have  penetrated,  I  wall  not  dwell  further  upon  the  experiment,  but  only  say,  there 
were  three  causes  that  prevented  the  projectiles  penetration  through  the  "Griatton's" 
turret  ;  first,  the  studs  which  had  to  be  sheered  ofl" ;  then  the  erratic  flight  which 
caused  it  to  waste  its  force  in  making  a  larger  hole  than  necessary ;  and,  thirdly,  its 
low  velocity.  If  there  had  been  a  truer  flight,  I  believe  the  projectile  would  have 
gone  through  ;  or,  if  it  had  had  a  higher  velocity,  even  coupled  with  the  erratic 
flight  and  the  retardation  caused  by  sheering  off  the  studs  from  the  projectile, 
it  would  have  gone  through.  Therefore  that  experiment,  as  it  appears  to  me, 
must  condemn  our  present  system  of  artillery,  in  the  minds  of  all  intelligent  naval 
gunners. 

Captain  Field,  H.N.  :  I  should  like  to  ask  one  question  with  regard  to  the  ship 
that  Mr.  Barnaby  has  submitted  to  us.  Whether  he  has  paid  any  attention,  in  the 
construction  of  that  ship,  to  the  possible  action  of  torpedoes  ?  Whether  there  is  any 
alteration  made  in  her  internal  structure  to  guard  against  such  fearful  weaj)ons  as  I 
have  seen  lately  ?  The  other  day  I  saw^,  with  w^onder  and  amazement,  the  action  of 
the  Fish  Torpedo  which,  immersed  five  feet,  went  400  yards  down  a  canal,  at  Wool- 
wich, in  a  perfectly  straight  line,  and  it  struck  me  that  the  days  are  coming  pro- 
bably, when,  instead  of  flattering  ourselves  that  we  have  made  our  hull  perfectly 
safe,  and  that  there  is  no  fear  of  our  being  drowned,  we  may  have  to  go  back  to 
small  ships  and  discard  armour  altogether,  endeavouring,  if  possible,  to  guard  the 
bottoms  of  the  ships,  instead  of  merely  protecting  our  engines  and  our  guns. 

Commander  Dawsok  :  I  should  like  Mr.  Barnaby  to  explain  to  us  the  results  of 
the  concussion  between  the  "  Northumberland  "  and  "  Hercules  "  the  other  day. 

The  Chaieman  :  I  would  just  put  one  question  myself.  The  vessel  that  you 
liave  now  laid  before  us  carries  25-ton  guns,  and  the  guns  are  25  feet  out  of  water  ? 
(Mr.  Baeitaby  :  Nearly  that.)  Because  the  vessels  that  we  have  had  before  us,  and 
about  which  w^e  have  been  anxious,  are  vessels  such  as  the  "  Grlatton "  and 
"  Hotspur,"  with  a  gun  down  nearly  at  the  water's  edge.  Perhaps  you  would  have 
the  kindness  to  explain  why,  if  one  set  of  vessels  are  supposed  to  be  the  right  tiling 
with  the  guns  at  the  water's  edge,  you.  are  now  going  up  24  feet  ?  If  I  am  not 
mistaken,  I  measured  the  "  Sultan,"  when  I  was  down  the  other  day  at  Portsmouth, 
and  her  forecastle  was  32  feet  out  of  water. 

Mr.  Barnaby  :  This  drawing  of  the  ship  I  place  before  you  to-night  with  the 
object  of  illustrating  the  "  barbette-batteries,"  and  not  as  an  ofiicial  design,  because 
I  hoped  there  would  be  a  little  freer  answering  of  the  questions  which  seemed 
to  be  rather  difficult,  and  which  appear  to  me  to  have  been  avoided.  Perhaps 
those  gentlemen  who  are  here  will  think  them  over,  and  in  course  of  time  we  shall 
get  to  know^  wiiether  w^e  are  to  go  on  protecting  the  guns  and  gunners,  or  whether 
we  are  really  to  j^revent  the  ship  from  being  sunk.  I  have  not  gone  very  fully  into 
this  design,  and  I  am  not  at  liberty  to  say  anything  more  about  it  than  I  have  said. 
To  complete  my  description  I  should  say,  that  to  protect  the  engines  and  the  ship 
herself  to  a  certain  extent  from  the  action  of  torpedoes,  this  ship  is  divided  by  a  fore 
and  aft  bulkhead,  which  separates  propellers,  engines,  boilers,  and  buukers,  and 
everything  connected  with  propulsion,  into  two  parts,  so  that  there  are  two  inde- 
pendent and  complete  sets  of  propelling  apparatus.  Captain  Dawson  made  a 
remark  which  I  think  was  not  quite  fair :  he  said  that  naval  architects  were  left 
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pretty  nearly  alone  in  considering  tlicsc  matters,  and  that  we  have  not  the  intelligent 
criticism  of  naval  officers.  I  must  say  (and  if  any  one  should  know,  I  should 
know  liow  that  matter  stands)  tliat  no  naval  arcliitects  could  have  been  better 
helped  than  the  naval  arcliitects  of  the  Admiralty  have  been  by  the  late  Controller 
of  the  Navy.  (Captain  Dawsox  :  I  mean  external  criticism.)  And  certainly  the 
novel  features  in  the  ships  being  introduced  now,  are  due  quite  as  much  1  o  the 
present  Controller  of  the  Wavy  as  former  ones  were  to  the  late  Controller.  If  the 
Controller  had  not  done  me  the  honour  of  being  here  to-night  to  hear  my  paper,  I 
might  say  more  on  this  subject. 

Admiral  Houston  Stevs^aiit  :  If  there  is  anything  that  Mr.  Banaby  thinks  would 
interest  this  meeting  in  connection  with  that  design,  I  am  sure  in  his  official  capacity 
he  is  quite  at  liberty  to  say  anything  he  thinks  proper.  Perhaps  it  may  simplify 
matters  if  I  say  that  that  ship  has  been  approved  of  by  the  13  oar d  of  Admiralty. 

Mr.  Barnaby  :  This  diagram  (Plate  XIV,  fig.  3)  shows,  as  you  will  observe,  the 
manner  in  which  the  side  of  the  "  Northumberland  "  was  penetrated  by  the  ram  of 
the  "Hercules."  You  will  see  that  the  further  passage  of  one  ship  into  the  other 
was  stopped  by  the  armour ;  that  the  ram  just  caught  under  the  under  side  of  the 
armour.  I  think  the  position  of  the  ram  has  been  very  well  managed,  and  I  thiiik 
that  the  defence  of  the  ship  has  also  been  very  well  managed.  This  space,  cut  off 
by  the  bulkhead  which  you  see  here,  is  so  subdivided  that  although  tiie  blow  was 
on  a  division  here,  there  was  only  a  small  compartment  that  filled  with  water,  and 
the  damage  was  very  speedily  repaired,  as  you  know ;  in  fact  the  ship  was  as  well 
able  to  fight  immediately  after  the  damage  as  before. 

The  Chairmais'  :  I  think  you  will  agree  that  we  are  very  much  obliged  indeed  to 
Mr.  Barnaby  for  the  very  interesting  and  very  useful  lecture  that  he  has  given  us, 
and  the  many  points  that  he  has  brought  before  our  notice  which  are  of  the  greatest 
importance  on  these  subjects.  I  hope  Mr.  Barnaby  will  before  long  give  us  another 
lecture  not  only  upon  the  trial  of  the  "Hotspur"  and  "  Grlatton,"  as  to  their  guns 
and  armour,  but  upon  their  trials  as  sea-boats. 


TARGET  FOR  EYB-TRAINING. 

By  Captain  F.  H.  Poore,  R.M.A. 

Befoee  I  commence  to  explain  this  apparatus,  I  must  ask  you  to  allow 
me  to  trespass  upon  your  patience  for  a  short  time  whilst  I  say  a  few 
words  upon  a  subject  which  has  been  touched  upon  by  several  gentle- 
men this  evening,  that  is,  the  necessity  which  exists  that  our  seamen 
and  gunners  should  be  more  carefully  trained  in  firing  at  objects  from 
rolling  ships. 

We  must  not  lose  sight  of  the  fact,  that  the  sole  end  and  aim  of  our 
profession,  and  at  which  we  are  all  driving,  each  in  our  own  particular 
line,  is  to  keep  our  service  in  such  a  state  of  efficiency,  and  so  to 
organise  and  train  the  men  under  our  command,  as  to  be  capable  of 
inflicting  the  maximum  amount  of  injury  upon  the  enemies  of  our 
country,  whenever  the  time  may  arrive  for  us  to  do  so :  I  think  it 
is  generally  acknowledged  that  the  gun  is  our  principal  weapon  for 
accomplishing  that  object.  • 

With  this  end  in  view,  we  have  been  supplied  with  the  most  effective 
guns  and  the  best  form  of  projectiles  which  the  skill  of  the  gunmakera 
and  the  experience  of  artillerymen  can  produce  ;  they  are  mounted  for 

Y  2 


310 


TARGET  FOR  EYE-TRAINING. 


US  npon  carnages  and  slides  which  are  models  of  inventive  genius,  and 
much  time  and  labour  is  spent  in  training  the  guns'  crews  to  manoeuvre 
these  guns,  carriages,  and  slides  with  rapidity  and  precision.  All  this 
is  done  for  the  sake  of  placing  in  the  hands  of  the  Captain  of  the  gun 
the  best  weapon,  and  giving  him  the  means  of  placing  that  weapon  in 
tlie  best  position  for  delivering  his  blow  upon  the  enemy.  But  if,  at 
the  critical  moment,  from  any  want  of  practice,  the  Captain  of  the  gun 
fails  in  his  most  important  duty,  then  the  skill  and  experience  of  the 
gunmaker  and  the  artillerymen,  the  inventive  efforts  of  the  carriage- 
contriver,  and  the  time  and  money  which  have  been  spent  upon  the 
training  of  the  guns'  crews,  are  simply  thrown  into  the  sea.  If  we 
refer  to  our  naval  history,  we  shall  find  that,  in  the  few  cases  in  which 
we  have  failed  to  gain  victories,  our  failure  has  been  generally  attri- 
butable to  the  want  of  accuracy  of  the  gunners  of  that  period,  and  men 
w(3re  warned  by  events  to  pay  more  attention  to  that  most  important 
point  in  their  training. 

For  many  reasons  the  importance  of  attention  to  this  point  of  training 
has  vastly  increased  in  the  present  day.  In  the  first  place  an  iron-clad 
under  steam  will  roll  heavily  when  a  wooden  ship  under  sail  will  be 
comparatively  steady,  and  the  difficulty  of  striking  the  object  being  so 
much  increased,  a  more  persistent  practice  is  rendered  necessary.  In 
the  second  place,  in  former  days  when  a  ship  carried  fifty  or  more  guns 
on  a  broadside,  if  one  man  missed,  another  would  probably  hit,  and 
tliere  was  every  chance  of  a  certain  per  centage  of  shot  being  effective  ; 
but  now,  when  some  ships  carry  but  two  monster  guns,  it  is  placed  in 
the  power  of  one  man  either  to  do  a  crusliing  damage  or  to  throw 
away  a  Avliole  broadside. 

Seeing  then  that  the  captain  of  the  gun  has  such  a  heavy  respon- 
sibility, the  necessity  of  his  being  most  carefully  trained  forces  itself 
upon  us,  and  it  is  our  duty  to  consider  what  means  we  posses-s  for 
carrying  out  that  training.  At  gun- drill  in  sea- going  ships,  when 
there  is  no  object  in  sight,  it  is  the  general  practice  to  warn  the  men 
to  fire  when  the  sights  are  brought  on  with  the  horizon  by  the  rolling 
of  the  ship.  But  any  one  who  has  had  any  experience  knows  how 
impossible  it  is  to  get  the  men  to  do  this,  unless  an  instructor  be  placed 
to  watch  every  gun.  A  man  sees  no  visible  result  in  his  being  so  extra 
careful,  and  probably  no  one  knows  whether  he  has  made  a  good  shot 
or  a  bad  one,  and,  whilst  he  is  conscientiously  trying  to  get  his  sights 
on  with  the  horizon,  the  captain  of  the  gun  next  to  him  has  fired  his 
shot  at  the  moon,  has  run  his  gun  in,  and  half  way  out  again,  and  is 
gaining  the  credit  of  being  the  smarter  man  of  the  two.  There  is  an 
old  fashioned  plan,  which  I  believe  is  seldom  used  now,  of  running  a 
gun  fore  and  aft  the  deck,  and  pointing  at  the  old  lever  target.  I 
think  that  apparatus  is  calculated  to  do  the  men  more  harm  than  good, 
as  its  motion  is  as  much  like  the  apparent  motion  of  a  target  from  a 
rolling  ship  as  the  motion  of  a  Catlierine-Avheel  is  like  that  of  a  pump- 
handle,  and  the  men,  disregarding  altogether  the  sights  on  the  gun, 
soon  2:et  to  know  when  the  corner  of  the  tarcret  is  comino-  in  line  with 
some  part  of  the  ship,  Avhen  they  pull  the  tube-lanyard  and  make  bulls- 
eyes  with  unerring  certainty. 
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The  only  other  means,  as  far  as  I  am  aware,  that  we  possess  for 
training  men  in  firing  from  a  rolling  ship,  and  testing  whether  they  be 
good  or  bad  shots,  is  by  actual  practice  from  a  ship  at  sea ;  but  this  is 
such  a  very  expensive  luxury  that  it  can  only  be  indulged  in  by  a 
select  few. 

Having  enumerated  the  various  methods  of  eye-training  at  present 
existing  in  the  service,  I  will  proceed  to  explain  this  very  simple  appa- 
ratus, and  leave  you  to  judge  of  its  value  for  the  purpose  for  which  it 
is  intended. 


An  iron  bar,  A  B,  is  shipped  on  to  the  pivoting-bolt  on  the  lower  port- 
sill.  There  is  an  universal  joint  at  B,  from  which  a  rod,  B  C,  hangs 
perpendicularly  between  the  pi  voting-bars.  A  wooden  frame,  D  E  F,  is 
rigidly  fixed  to  B  C,  so  that  any  motion  of  B  C  gives  a  corresponding 
motion  to  D  E  F,  and  consequently  to  the  small  target  at  F,  which 
appears  in  line  with  the  sights  above  the  muzzle  of  the  gun.  A  weight, 
G,  free  to  slide  uj>  and  down  the  rod  B  0,  is  held  up  by  a  line,  which 
goes  round  the  trunnion- sight  and  is  attached  to  the  tube-lanyard  in 
such  a  way  that  it  slips  when  the  tube-lanyard  is  pulled.  The  action 
is  as  follows  : — 

The  rod  B  C,  and  consequently  the  frame  D  E  F,  swing  freely  with 
the  rolling  and  pitching  of  the  ship.  When  the  captain  of  the  gun  gets 
his  sights  on  with  the  target,  he  pulls  the  tube-lanyard.  The  line 
supporting  the  weight  is  let  go,  the  weight  falls  on  to  the  deck,  and 
being  there  held  by  small  spikes  placed  in  the  bottom  of  it,  stops  all 
motion  of  B  0  and  D  E  F,  and  the  target  F  remains  in  the  same  position 
it  was  in  when  the  captain  of  the  gun  pulled  the  tube-lanyard,  and 
shows  whether  he  has  made  a  bulls-eye,  centre,  or  outer,  or  whether 
he  has  missed  the  target  altogether. 

The  apparatus  can  be  trained  on  the  bow,  beam,  or  quarter,  and  it  in 
no  way  interferes  with  the  regular  drill,  except  that  No.  2,  in  addition 
to  his  other  duties,  would  have  to  attach  the  line  to  the  tube-lanyard. 

The  Chairman  :  What  size  would  the  target  be  for  an  18-ton  gun  ?  and  is  it  out- 
side the  port  ? 

Captain  Poore  :  This  one  I  have  used  with  a  7-inch  gun.  The  arm  comes 
tlirough  and  outside  the  port,  and  up  in  front  of  the  mnzzle  of  the  gun. 
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The  Chairman  :  Have  you  iriod  it  with  the  small  ports  and  the  large  guns,  with 
the  18  and  25 -ton  guns  ? 

Captain  Pooee  :  I  have  only  tried  this  with  7-inch  guns  in  a  frigate. 

The  CiiAiEMAN  :  Why  I  ask  the  question  is,  you  can  hardly  see  anything  out  of 
the  port  of  the  turret  when  the  gun  is  run  out,  and  it  would  be  rather  difficult  to 
catch  that  target. 

Commander  W.  Dawson,  R-IS". :  In  what  ship  has  this  target  been  fitted  ?  and 
has  it  been  tried  in  the  channel  squadron  ? 

Captain  Pooue  :  In  the  "Gralatea."  One  has  been  sent  to  the  ''Minotaur/'  by 
order  of  the  Admiralty,  but  I  have  heard  nothing  of  it  since. 

The  Chairman  :  It  appears  to  me  if  one  of  the  old  guns  was  run  in  on  deck, 
pointed  fore  and  aft,  and  the  target  stuck  in  front  of  it,  it  would  answer  admirably. 
If  you  stick  it  outside  the  muzzle  of  an  18-ton  gun  with  a  small  port,  there  would 
be  some  difficulty  in  catching  the  object. 

Captain  Poore  :  This  can  bo  fitted  to  a  gun  without  interfering  at  all  witli  the 
working  of  the  gun  :  it  is  capable  of  being  trained  in  any  direction,  either  on  bow, 
beam,  or  quarter. 

Captain  Scott,  R.N.  :  An  Officer  who  was  present  in  the  ''G-alatea"  informs  me 
that  it  answered  perfectly,  and  that  it  has  been  reported  as  having  done  so  at  the 
Admiralty. 

Commander  Dawson  :  I  must  first  of  all  congratulate  Captain  Poore  on  the 
rare  ojoportunity  he  has  had  of  explaining  this  admirable  invention  in  the  presence 
of  Lord  Lauderdale,  because  no  officer  has  done  more  to  promote  eye-training  than 
his  Lordship.  Lord  Lauderdale,  when  Captain  of  the  "  Wellesley,"  paid  great  atten- 
tion to  this  most  essential  art  of  eye-training.  I  had  the  honour  of  serving  under 
your  Lordship's  gunnery  lieutenant  and  the  present  Admiral  S.  W.  Jerningham, 
wdien  he  commanded  the  gunnery  ship  "  Cambridge,"  at  Devonport ;  and  under  his 
talented  leadersliip  I  had  the  honour  of  observing  several  expedients  resorted  to  by 
that  officer  to  train  the  eyes  of  the  seamen  gunners  by  aiming  at  moving  objects 
both  at  anchor  and  under  weigh,  both  in  dumb  practice  and  when  firing  shot ;  there- 
fore this  special  subject  of  eye-training  came  before  me,  as  an  instructing  lieutenant, 
very  prominently.  I  think  it  is  one  to  which  now,  in  these  days,  the  greatest  impor- 
tance ought  to  be  attached,  far  more  than  in  the  days  of  smooth-bore  guns,  because 
our  guns  are  reduced  very  greatly  in  number,  and  therefore  it  is  even  more  essential 
that  a  larger  proportion  of  the  shot  fired,  sliould  hit  the  object  aimed  at.  Rifled  guns 
also  require  far  greater  delicacy  of  aim,  as  their  sliot  do  not  ricochet  straigl:t,  and 
our  chances  of  hitting  are  limited  to  direct  fire.  Fewer  eyes  directing  a  broadside 
demands  higlier  training.  Captain  Poore's  invention  supplies  a  great  want,  one 
felt  by  every  gunnery  instructor,  because  of  the  difficulty  we  have  in  dumb  practice 
at  sea  and  in  open  roadsteads,  both  in  getting  any  object  on  which  to  align  the  sights, 
and  in  observing  wlien  the  trigger-line  is  pulled,  whether  tlie  siglits  have  been  truly 
aligned  before  tlie  roll  carried  thorn  out  of  line  with  the  object.  This  is  essentially^ 
a  sea  tar^t^t,  to  be  used  at  all  times  wlieuever  a  gun  is  cast  loose.  Provided  with 
such  an  implement,  tlie  instructors  could  do  on  board  ships  at  sea  witli  reference  to 
the  great  guns,  that  which  is  invariably  done  on  shore  with  reference  to  small  arms. 
With  small  arms  men  are  never  allowed  to  bring  the  piece  up  to  the  shoulder 
without  aligning  the  sights  upon  some  object.  So  in  heavy-gun-drill,  the  trigger- 
line  should  never  be  pulled  without  an  Officer  looking  over  the  shoulder  of  the 
Captain  of  the  gun  to  see  if  the  levelling  be  accurately  done.  I  may  remind  those 
who  liave  not  liad  the  advantage  of  seeing  the  different  plans  that  were  formerly  in 
nse  afioat  (whicli  I  am  sorry  to  say  are  not  to  be  found  at  present  at  some  of  our 
gunnery  establishments),  that  there  are  a  variety  of  plans  which  have  been  employed, 
and  successfully  employed,  in  order  to  train  the  gun's  crew  to  follow  rapidly  the 
motions  of  their  Caj^tain's  hand  and  eye  by  aiming  at  moving  objects,  and  thus 
training  simultaneously  the  hands  and  the  eyes  of  the  men  without  using  powder 
and  shot.  Wlien  your  lordship  commanded  the  "  Wellesley,"  you  will  remember 
that  you  had  a  line  stretched  outside  the  ship  with  knots  upon  it  opposite  the  centres 
of  the  ports,  and  by  drawing  that  line  quietly  along  a  few  inclies  at  one  end  of  the 
ship  the  whole  battery  of  guns  were  set  in  motion  following  witli  their  sights  the 
miniature  targets  on  the  rope.    Your  Lordship  had  also  a  means  by  which  the  rope 
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with  its  knots  could  bo  raised  and  lowered,  so  iliat  the  instructor  could  vary  the 
elevation  as  well  as  the  direction.    Your  Lordship  may  remember  the  superiority  of 
the  subsequent  firing  at  Kurracliee  from  the  guns  of  the  "  Wellesley/'  showing  that 
your  Lordship's  care  was  well  rewarded.  Your  former  Grunnery  Lieutenant,  Admiral 
Jerningham,  when  commanding  the  "  Cambridge,"  invented  and  introduced  a  small 
line  target  for  single  ports,  by  whicli  the  seamen  could  be  trained  to  work  their  guns 
and  aim  their  sights  without  any  word  of  coniDiand  from  the  instructor.    Tlie  line 
was  drawn  across  the  j^ort  and  raised  by  pulling  its  end,  and  it  was  drawn  back  and 
lowered  by  the  india-rubber  accumulator  springs.  Besides  that.  Admiral  J erningham 
introduced  the  habit  of  making  a  boat  pass  slowly  along  the  broadside,  and  whilst 
the  battery  engaged  in  independent  firing  at  the  water-line  of  the  boat,  at  varying 
heights  of  sight,  each  captain  of  a  gun  had  behind  him  a  warranted  gunner  looking 
over  his  shoulder  to  see  whether  the  sights  were  correctly  aligned  to  the  water-line  of 
the  boat.    That  was  one  of  the  most  valuable  eye-practices  we  had.    A  chart  of 
ascertained  distances  of  all  the  principal  objects  within  sight,  including  the  sliips 
at  anchor,  was  also  prepared,  and  the  Captains  were  required  to  judge  their  own 
distance  and  lay  their  guns  accordingly,  the  instructing  officer  correcting  the  guess 
publicly.    Whilst  insj^ecting  other  ships,  Admiral  Jerningham  made  his  galley  or 
gun-boat  pass  slowly  along  their  broadsides,  according  to  prepared  signals,  whilst  at 
general  quarters.    He  also  practised  the  men  occasionally  at  firing  with  shot  at 
targets  towed  astern  of  a  gun-boat  going  at  full  speed.    These  practices  kept  the 
officers  and  instructors  alive  to  the  fact  that  the  object  of  gunnery  training  is  not 
gymnastics,  but  to  strike  moving  objects  with  shot.    Those  plans,  and  all  plans,  for 
training  the  eye  whilst  working  the  gun  in  dumb  exercise,  appear  to  me  to  be  thrown 
overboard  at  present :  certainly  it  is  so  in  the  "  Excellent."    I  quite  agree  with 
Captain  Poore  in  his  low  estimate  of  the  lever-target.    It  fails  to  train  the  hands  of 
the  crew  simultaneously  with  the  eye  of  their  Captain.    These  two  objects  should 
be  simultaneously  effected.    'No  gunnery  lieutenant  ever  paid  much  attention  to  the 
lever-target.    They  handed  it  over  to  the  gunner's  mate  to  look  after  as  part  of  the 
routine  to  be  got  through,  but  never  thought  it  of  sufficient  value  to  occupy  their 
own  attention.    Then,  whilst  speaking  of  the  absence  of  plans  for  training  the  eye 
at  dumb  exercise  both  at  anchor  and  at  sea,  I  should  like  also  to  point  out  that  the 
eye  is  not  even  trained  with  accuracy  when  seamen  gunners  fire  powder  and  shot 
from  gun-boats  at  Spithead.    No  means  are  taken  wdien  thus  training  future  gun- 
nery instructors  by  showing  them  how  firing  should  be  conducted  under  weigh,  to 
ascertain  the  distance  of  the  target  or  where  the  shot  falls  by  observations  taken  at 
right  angles  to  the  range  ;  so  that  these  expensive  shot  are  literally  thrown  into  the 
sea,  and  nobody  knows  what  part  of  the  sea  they  fall  into.    An  obsolete  40-pounder 
35  cwt.  breech-loader  gun  is  about  to  be  embarked  for  this  inexact  kind  of  uninstructive 
practice  at  Spithead — a  gun  that  is  not  seen  in  any  sea-going  ship — and  the  future 
instructors  of  the  fleet  are  to  be  trained  up  to  this  loose  way  of  throwing  away  shot — 
men  who  ought  to  be  taught  the  most  accurate  system  of  aiming  and  of  ascertaining 
the  correctness  of  their  aim,  in  order  that  they  might  be  competent  to  instruct  the 
fleet  how  to  conduct  target  practice  at  sea  in  the  most  accurate  way  possible. 

The  Chairman  :  As  Captain  Dawson  has  alluded  to  me,  on  this  question  of  the 
artificial  way  of  teaching  men  to  fire,  I  can  only  say  that  I  tried  almost  every  possible 
plan,  when  I  was  in  the  Navy.  First,  there  was  the  "  lever- target,"  and  then  we 
had  sights  fixed,  a  musket  barrel  along  the  top  of  the  gun,  and  various  other  plans. 
But,  I  came  to  the  conclusion'  that  there  was  nothing  like  real  firing,  let  the  shot  be 
ever  so  small;  but  it  must  be  powder  and  shot.  The  result  was  this: — I  fixed  a 
rifle  on  a  stand,  on  the  poop  or  in  a  boat,  like  a  pivot-gun  on  a  centre,  one  of  those 
proper  stands  that  we  have  that  would  not  shake.  There  was  a  lanyard,  the  length 
of  a  common  lanyard  to  a  gun,  and  I  always  towed  a  small  target,  with  a  flag 
astern.  The  men  were  put  to  this,  and  they  were  allowed  to  fire  as  many  shots,  with 
ball  cartridge,  at  it  as  they  liked.  The  more  the  ship  pitched  and  rolled,  the  more 
difficulty  there  was.  When  the  men  were  put  to  this  they,  perhaps,  would  not  hit 
with  one  shot  in  twenty,  but,  in  a  very  short  time,  firing  40,  50,  or  100  rounds  a 
day,  the  men  hardly  ever  missed  the  small  target  with  the  ship  pitching  so  that  you 
could  hardly  stand  on  your  feet.  That  was  the  result.  When  I  found  the  men — 
when  the  ship  was  pitching  in  this  w^ay — did  not  miss  one  in  ten  shots,  then  they  w^ere 
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allowed  to  go  to  a  gun— a  six-poiindcr— and,  having  fired  the  six-pounder  put  on  tlie 
poop,  in  motion,  then  they  were  ready  to  go  to  a  big  gun.  I  am  still  of  the  same 
opinion,  that  all  the  practice  you  can  possibly  give  men,  with  these  large  guns,  will 
never  teach  a  man  to  be  a  good  shot,  without  some  contrivance  of  the  kind  I  have 
mentioned.  It  is  given  u])  entirely  now,  but  I  think  that  this  plan  is  very  likely  to 
answer,  and  as  Captain  Scott  lias  said  this  target  of  Captain  Poore's  has  been  tried, 
and  found  to  answer. 

Captain  Field,  R.N. :  The  reputation  of  the  old  "Excellent"  is  very  dear  to  me,  and 
I  cannot  allow  my  friend  and  old  messmate  here  to  sit  down,  and  let  his  remarks  go 
by  without  a  reply.  There  is  no  Officer  present,  belonging  to  the  establishment,  to 
defend  the  "  Excellent,"  and  its  system  of  training.  Noav,  I  have  the  very  highest 
opinion  of  its  system.  I  know  it  was  a  very  good  one  during  my  period  of  service 
there,  as  an  Instructor,  many  years  ago,  and  I  am  not  so  foolish  as  to  believe  that  it 
has  since,  in  any  way,  declined,  I  believe  that,  with  the  present  arms  of  precision, 
it  is  not  so  necessary  to  waste  so  much  time  on  "lever-target"  practice  as  was  done 
formerly.  Therefore,  I  think  a  good  deal  of  the  criticism  that  my  friend  has  passed 
on  the  '"Excellent,"  and,  also,  on  her  system  of  firing  at  Spithead,  from  gunboats 
which  he  finds  fault  with,  is  uncalled  for.  I  think  if  the  Officers  present  woidd 
receive  those  criticisms  with  a  certain  amount  of  misgiving,  and  would  give  the 
Officers  of  the  establishment  credit  for  being  thoroughly  up  to  their  work,  and 
throwing  their  whole  heart  into  the  work,  they  w^oulcl  arrive  at  an  accurate  con- 
clusion. 

Commander  Dawson  :  Is  it  a  fact  that,  in  training  the  future  gunnery  instructors 
of  the  fleet  how  to  conduct  target  practice,  by  firing  from  a  gunboat,  at  Spithead,  the 
distance  of  the  target  is  not  ascertained?  Is  it  a  fact  that,  when  future  seamen 
gunners,  the  marksmen  of  the  fleet,  are  firing  shot  at  Spithead,  there  is  no  step  taken 
to  ascertain,  at  riglit  angles  to  the  range,  where  the  shot  falls  ?  Is  any  eye-training 
adopted,  at  dumb  exercise  in  the  "  Excellent,"  other  than  the  old  lever  target? 

Captain  GtOODENOUGH,  R.N. :  I  have  one  suggestion  to  make.  This  instrument 
promises  to  be  very  useful.  I  think  it  would  be  found  very  likely,  when  the  ship  is 
rolling,  that,  with  so  long  a  length  of  pendulum  as  there  is  there,  the  weight  would 
acquire  a  certain  amount  of  proper  motion,  and  I  would  suggest,  whether  carrying 
the  weight  up  nearer  the  point  of  suspension  would  not  reduce  that  proper  motion, 
and  make  the  movement  of  the  target  more  closely  resemble  the  movement  of  the 
ship. 

Rear-Admiral  Houston  Stewart  :  My  lord,  I  can  also  speak  to  the  small  gun  you 
had  fitted  on  the  poop,  and  over  which  you  used  to  spend  many  hours  every  day, 
teaching  and  superintending  the  firing  of  a  whole  ship's  company.  Having  been  a 
youngster  with  you,  I  subsequently  had  the  pleasure  of  introducing  that  same  plan 
into  every  ship  that  I  have  had  the  honour  of  commanding  since,  and  it  was  also 
introduced  generally  into  the  Mediterranean  fleet.  I  believe  you  will  find  your  ovrn 
original  plan  is  still  adopted  and  used  in  many  of  our  ships. 

Lieutenant  Ferris,  R.N. :  I  should  like  to  say  one  word  for  the  "  Cambridge."  Tlie 
system  of  eye-training,  on  board  that  ship,  is  most  perfect.  Every  Friday,  at  first 
quarters,  a  boat  passes  slowly  along  each  side.  There  is  a  gunner  at  each  gun,  and 
the  captain  to  supervise  the  pointing  of  the  gun,  and  under  Captain  Herbert's  and 
Lieutenant  Jackson's  able  supervision,  she  trains  her  seamen  gunners,  in  that  part  of 
the  world,  in  a  most  efficient  manner. 

Captain  Poore  :  I  have  to  thank  Captain  Goodenough  for  his  suggestion.  Perhaps 
this  pendulum,  being  so  long,  it  does  give  rather  more  motion  than  a  ship  would 
actually  possess.  But  I  do  not  think  that  is  altogether  a  disadvantage,  because, 
when  there  is  very  little  motion  in  the  ship,  it  gives  the  target  more  motion,  and 
would  train  the  men  to  fire  at  a  more  difficult  object. 

The  Chairman  :  You  are  aware  that  a  pendulum  on  board  a  ship,  is  comparatively 
useless  ;  it  gets  a  motion  beyond  that  of  the  ship.  In  a  ship  under  sail,  there  is  a 
sort  of  jerk  which  sends  the  pendulum  over  many  degrees  more  than  the  heel  of  the 
ship.  ^  I  ^  tlnnk  you  will  allow  me  to  thank  Captain  Poore  for  his  paper.  We  all 
know  it  is  a  very  important  point,  both  on  land  and  sea,  to  be  able  to  shoot  with 
accuracy.  In  fact,  without  accm'acy,  these  monster  guns  that  we  have  got  now,  are 
comparatively  useless,  for  we  have  so  few  of  them. 


Wednesday,  March  2Gtli,  1873. 

Admiral  the  Right  Honourable  the  EARL  OF  LAUDERDALE, 

K.C.B.,  in  the  Chair. 


NAMES  of  MEMBERS  who  joined  tlie  Institution  between  the  4th  and  2Gth 

March,  1873. 

LIFE. 

Grraham,  'William,  Captain  R.N. 

Rosebery,  Earl  of,  Dep. -Lieut,  of  Linlithgow. 

Hoskins,  A.  H.,  Captain  R.N. 

Harcoart,  E.  W.,  Colonel  Cinque  Ports  Artillery. 

Grlen,  Archd.,  Lieut.,  10th  Ref^imcnt. 

St.  Jolm,  O.  B.  C,  Captain  R.E. 

Lansdowne,  Marquis  of.  Under  Secretary  of  State  for  Wi  r. 
Foley,  Hon.  Fitzalan,  C.  J.,  Lieut.  2nd  Derby  Militia. 

ANNUAL. 


Dugdale,  Arthur  Gr.,  Lieut.  R.A. 

Browne,  H.  D.,  Lieut.  60th  Rifles. 

Brooshooft,  E.  A.  D.,  Lt-Col.  4th  East 
York  Art.  Yolunteers. 

Holroyde,  J.  B.,  Captain  8th  West  York 
Art.  Yolunteers. 

Crossley,  Lewis  J.,  Lieut.  8th  West  York 
Art.  Yolunteers. 

Evans,  H.  D.,  Captain  R.A. 

Elliott,  William,  Captain  4th  East  York 
Art.  Yolunteers. 

Murray,  J.  J.,  Colonel  Bengal  Staff  Corps. 

Ay  town,  Andrew,  Lt. -Colonel,  h.p.,  R.A. 

Lyttelton,  Hon.  C.  Gr.,  Lieut.  Worcester 
'Yeo.,  M.P. 

Light/foot,  J.Gr.,  Colonel  late  Bom.  Ar- 
tillery. 

Manderson,  Gr.  R.,  Major  R.H.  Artillery. 
Anstruther,  Alex.  W.,  Lieut,  R.A. 
Mackinnon,  Gr.  H.,  C.B.,  Lt.-Gencral. 
Jervis,  Hon.  J.  E.  L.,  Lieut.  7th  Hussars. 
Spencer,  R.  H.,   Lieut.  2nd  Dragoon 
Gruards. 

Barrow,  P.  H.  S.,  Lieut.  19tli  Hussars. 
Bomford,  S.,  Major  Grloucester  Militia. 


Crealook,  H.  Hope,  C.B.,  Colon?!  Unatt. 

Henderson,  J.  VY.  Clelanl,  Captain 
Madras  Staff  Corps. 

Howell,  Thomas,  Esq.,  Director  of  Con- 
tracts, War  OfSce. 

Aislabie,  R.,  Major  R.A. 

Pemberton,  R.  C.  B.,  Major  R.E. 

Brownjohn,  Wm.  W.,  Lieut.  57tli  Regi- 
ment. 

Robertson,  R.  S.,  Captain  B.^ngal  Staff 
Corps. 

Boyd,  A.  R.  A.,  Captain  25t]i  Lanark 

Rifle  Yolunteers. 
Duff,  E.  Alex.,  Captain  Queen's  Own 

L.L  Militia. 
Stewart,  Hon.  Alexander,  Captain  R.H. 

Artillerv. 

Coventry,'H.  A.  F.  F.,  Uent.  GOth  Rifles. 
Toole,  John,  Quartermabte."  GOtli  Rifles. 
Sewell,  J olm  H.,  sub-Lieut.  20th  Hussars. 
Hall,  Henry.  Lieut.  19th  Hussars. 
Cowan,  Phineas,  Major  3rd  London  Rifle 

Yolunteers. 
Hale,  Robert,  Lt. -Colonel  7th  Hussars. 
Cadell,  A.  T.,  Colonel  R.H.  Artillery. 


Discussion  on  the  points  raised  by  Mr.  Barnaby,  Chief  Naval  Architect, 
Admiralty,  in  the  paper  read  bj  him,  entitled,  "  Lesson^;  from  the 
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Hotspur Glatton '  Experiment,"  and  read  on  Monday  evening, 
March  3rd,  1878. 

I^ol'ith  for  Discu.s.slon, 

1st.  Is  armour  retained  in  sliips  of  war  to  protect  the  gunners  or  to 
protect  the  ship  ? 

2nd.  If  for  both  purposes,  in  what  proportion  should  it  be  dis- 
tributed ?  Should  the  armour  in  front  of  the  guns  be  one- fourth 
thicker  than  that  protecting  hull,  boilers,  and  magazines,  as  it  was  in 
the  "Captain"? 

3rd.  Or,  remembering  that  men  are  of  no  use  in  an  action  Avithout 
a  ship  to  fight  in,  but  that  a  ship  may  remain  an  efficient  engine  of 
war  with  neither  guns  nor  gunners — remembering  this — ought  we 
to  keep  the  hull  afloat  at  all  hazards  to  life  and  limb  from  shot  and 
shell"? 

4th.  If  we  stint  the  armour  on  the  hull  in  order  that  we  may  thicken 
that  upon  the  battery,  will  not  a  wise  enemy,  if  he  happens  to  have 
guns  enough,  fire  broadsides  into  the  hull-armour  in  order  to  endea- 
vour, to  reach  the  machinery  or  magazines,  and  fire,  at  the  same  time, 
with  light  guns  at  the  gun- ports. 

5th.  If  you  decide  that  the  hull  must  have  the  preference,  and  should 
have  thicker  armour  and  surer  defence  than  the  guns  and  gunners,  it 
may  be  that  you  would  go  so  far  as  to  say  that,  in  an  extreme  case, 
where  the  weights  were  strictly  limited,  you  would  even  leave  the  guns 
without  armour,  in  order  that  the  hull  may  be  made  secure. 

6th.  The  abandonment  of  armom*  protection  for  the  guns  leads  at 
once  to  an  increase  in  the  power  of  the  artillery,  because  the  increase 
in  the  number  of  guns,  presents  but  little  difficulty  as  to  weights,  if 
they  do  not  require  to  be  armoured.  Do  you  then  consider  that  when 
we  have  a  ship  which  has  been  so  armoured  as  to  be  practically  un- 
sinkable ;  by  shot,  in  which  the  boilers  and  magazines  have  been  made 
secure,  and  in  which  the  number  and  power  of  the  guns  have  been  so 
increased,  that  a  concentrated  broadside  may  mean  six  or  seven  18-ton 
guns — all  directed  at  the  same  spot,  and  fired  by  wire  at  the  same 
moment — do  you  co-nsider  that  such  a  ship  would  stand  a  fair  chance 
in  figliting  with  an  enemy  with  penetrable  hull-plating  and  few  guns, 
but  those  guns  protected  by  armour  ? 

7tli.  If  you  think  she  would,  let  me  add,  an  armoured  traverse  at 
each  end  of  the  gun- deck,  with  ports  in  it  for  right  ahead  and  right 
astern  fire,  and  let  me  add  also  an  upper  deck  armament  of  light  guns 
to  fire  at  the  ports  of  the  enemy,  and  she  will  probably  commend  her- 
self still  more  to  your  judgment. 

CiiAiEMAN  :  Gciitlomon,  before  wc  begin  the  discussion,  Itliinkit  right  to  say  that 
wc  arc  here  to-night  solely  for  the  purpose  of  discussing  the  points  that  Mr.  Barnaby 
put  before  us  at  our  last  meeting.  I  hope,  therefore,  that  all  the  speakers  will  keep 
to  these  points,  and  not  fly  off  upon  gunnery  questions,  otherwise  we  shall  not  get 
through  the  business  of  the  evening. 

Mr.  BAEisWiiY  :  My  Lord,  Ladies,  and  Grentlemen,  in  accepting  the  invitation  to 
come  here  to-night  for  a  discussion  of  the  points  which  I  laid  before  you  the  other 
evening,  I  said  that  I  should  Hke  to  say  a  few  words  before  the  discussion  opened. 
I  think  these  few  words  are  due  to  those  who  heard  my  paper,  because  I  have  been 
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told  that  I  did  not  make  it  clear  that  the  drawing  of  the  ship  then  sliown,  did 
not  represent  the  ship  which  is  pointed  to  in  the  questions  referred  to  this  Institution 
for  discussion.  I  did  not  then  state  anything  more  about  the  sliip  than  this,  that 
she  illustrated  the  "  barbette- battery."  I  may  say  now  that  tliose  two  drawings  repre- 
sented the  "  Temeraire,"  see  Plate  XV,  which  is  to  be  built  at  Chatham.  She  is,  as 
will  be  seen,  and  as  I  pointed  out  when  I  described  her  before,  different  from  any  ship 
which  has  been  built  in  England  to  this  time  in  respect  to  these  upper  deck 
batteries,  and  if  you  will  allow  me  I  will  just  make  clear  what  the  ship  "  Temeraire" 
really  is.  She  is  then  a  ship  of  14  knots  speed.  She  has  11-inch  armour  for  the  pro- 
tection of  the  hull,  and  2-inch  plating  on  the  deck.  She  has  two  batteries  on  her  main 
deck,  one  lying  immediately  before  the  other.  Those  batteries  are  so  arranged  that  the 
guns  in  the  foremost  one,  which  are  25-ton  guns,  proposed  for  the  first  time  to  be 
broadside  guns,  fire  right  ahead.  This  battery  abaft,  cut  off"  from  it  by  a  traverse  of 
armour,  contains  four  18-ton  guns,  which  do  not  fire  either  ahead  or  astern.  Slie 
therefore  has  a  main  deck  battery  of  three  guns  on  a  broadside,  one  being  of  25  tons 
and  two  of  IS-tons.  On  the  upper  deck,  instead  of  there  being  a  central  battery, 
as  in  the  ''Sultan"  the  "  Swiftsure,"  the  "  Triumph,"  and  other  ships,  these  two 
armoured  "  barbette-batteries  "  are  introduced,  one  containing  a  25-ton  and  the  other 
an  18-ton  gun.  The  foremost  one  answers  the  purpose  of  a  conning  house  as  well  as  a 
battery  ;  ic  is  protected  by  10  inches  of  armour ;  the  after  one,  by  8  inches  of  armour. 
Tlie  ship  thus  has  three  25-ton  guns  ahead,  one  18-ton  gun  astern,  firing  all  round 
the  stern,  intercej)ted  only  by  the  rigging  of  the  mainmast ;  the  foremost  one  firing- 
all  round  the  bow,  intercepted  only  by  the  rigging  of  the  foremast,  and  she  wdll  have 
a  broadside  of  two  25-ton  guns  and  three  18-ton  guns.  The  main  battery  is  pro- 
tected by  8  inches  of  armour  all  round,  and  the  inner  traverse  has  4  inches  of 
armour ;  this  after  battery  is  therefore  protected  by  12  inches  of  armour. 

This  ship  (PlateXYI)  may  be  regarded  as  a  sort  of  compromise.  She  has  more 
powerful  fire  than  she  would  have  had  if  some  armour  for  the  defence  of  the  guns  had 
not  been  surrendered.  Some  armour  for  the  defence  of  the  guns  has  been  given  up  ; 
the  guns  fight  on  the  upper  deck  in  the  open.  The  question  to-night  is,  as  you  will  see 
from  the  paper,  to  what  extent  should  armour  be  retained  for  the  protection  of 
guns  "  ?  Tiie  ship  which  is  intended  to  illustrate  the  questions  put  by  me  the  last  time 
I  was  here,  is  shown  by  these  diagrams.  Tliis  is  a  ship  of  the  same  size  as  the  "Teme- 
raire," but  she  has  what  may  be  called  an  open  battery.  The  hull  of  the  ship  is  pro- 
tected in  the  same  way  in  both  ships,  but  there  is  no  armour  for  the  protection  of  the 
guns  except  at  the  bow  and  stern.  There  is  a  traverse  of  armoiu'  across  the  bow  behind 
which  those  two  guns  fight,  and  which  protects  from  a  raking  fire,  the  whole  battery. 
Tliere  is  a  traverse  of  armour  also  across  the  stern,  protecting  one  gun,  and  protect- 
ing from  a  raking  fire,  the  stern  of  the  battery.  The  battery  therefore  woidd  consist 
of  seven  broadside  18-ton  guns  for  concentrated  fire,  and  a  battery  of  twelve  liglit 
guns  on  the  upper  deck,  64-pounders.    That  is  the  ship  which  is  indicated  there. 

Tl  iere  are  several  forms  which  the  "  open-battery  "  ship  may  take.  You  may  have 
a  ship  with  the  same  protection  to  the  hull,  as  in  this  case,  but  with  300  or  400  tons 
of  armour  removed  from  the  ship  as  compared  with  the  ship  AVith  all  her  guns 
protected  by  armour,  and  that  330  tons  throwm  into  guns  and  ammunition. 
Another  way  in  which  the  question  may  be  viewed  is,  that,  supposing  the  guns  are 
not  protected,  the  hull-armour  may  be  by  so  much  increased.  Tor  example,  there 
are  existing  ships  in  which  we  have  about  700  tons  of  armour  to  protect  the 
hull,  and  1,200  tons  of  armour  to  protect  the  guns.  That  is  another  way  in 
which  the  question  may  be  put.  I  am  just  mentioning  these  things  in.  order  to 
direct  as  far  as  I  can  the  discussion  on  the  seven  questions. 

It  is  necessary  that  I  should  say  another  w^ord  as  to  the  history  of  this  design. 
That  design  was  discussed  when  consideration  was  given  to  the  designs  for  the 
"  Temeraire."  It  is  an  abandoned  design,  wjiich  was  discussed  in  the  autumn  of 
last  year.  The  reason  I  mention  it  is  that,  curiously  enough,  at  the  very  moment 
that  we^  were  discussing  the  plan,  they  were  discussing  in  France,  the  very  same 
thing  without  our  knowing  it.  I  have  here  a  brief  extract  from  a  very  interesting 
article  which  has  been  published  in  the  February  number  of  the  "  Revue  Maritime,'* 
by  Vice-Admiral  Touchat,  who  occupies  a  position  in  France  corresponding  to  that 
of  the  Controller  of  the  Navy  here,  and  with  your  permission  I  will  read  a  few 
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extracts  from  that,  freely  translated,  and  with  certam  omissions.    Referring  to  the 
^'|aioirc,"  "  Marengo,"  "  Hercules,"  and  ^' Koenig  Wilhelm,"  lie  says  These, 
then,  are  the  instruments  for  fleet-fighting  of  to-day.    Is  it  to  be  believed  that 
they  will  continue  to  occupy  the  first  position,  that  they  will  be  the  ne  pins  ultra  ? 
"  No,  for  the  gun  goes  on  always  increasing  in  power ;  and  in  France,  as  in  England, 
*'  Russia,  and  Prussia,  we  are  no  longer  contented  with  guns  of  10  and  11  inches, 
we  go  up  to  12  and  13  inches,  and  there  are  laid  down  in  the  dockyards,  ships  for 
fleet-fighting,  plated  with  armour  from  9^-  to  12  inches  thick,  and  from  9,000  to 
10,000  tons  displacement.    Where  shall  we  stop  in  this  strife?    Where  will  it 
"  end  ?    I  see  the  end  "  (he  goes  on  to  say)  "  in  the  abandonment  of  armour  for  the 
guns.    Sooner  or  later  tliis  will  be  the  end  for  the  "  navire  d'escadre,  "  or,  as  we 
should  call  it,  the  armoured  cruising  ship.      Let  us  admit  if  you  will,"  he  says, 
"  that  the  battery  should  for  the  future  be  plated  with  armour  of  10  inches,  as  it 
^'  soon  will  be,  the  question  of  abandoning  it  will  nevertheless  be  resumed  upon  these 
two  considerations': — 1.  Is  battery  armour  of  10  inches  penetrable  ?    2.  If  it  is 
penetrable,  does  it  not  become  rather  a  danger  than  a  protection  ?"    And  then  he 
goes  on  to  say  : — "  And  now  let  us  see  what  will  take  place  in  a  battle  between  fleets. 
The  two  squadrons  being  in  order  of  battle,  if  both  freely  accept  the  contest,  there 
will  be  collision  by  ramming,  either  with  or  without  preliminaries.    In  any  case 
"  it  will  sufiice  that  one  of  the  two  should  be  resolved  for  it  to  make  ramming  the 
"  first  act ;  let  us  mark  the  opening  phase  of  the  fight.    The  combatants  advancing 
"  tow^ards  each  other  would  be  ranged  in  one  line,  or  in  several,  or  in  squadrons  ; 

but,  whatever  be  the  order  of  battle,  there  will  be  formidable  collisions  and  grind- 
"  ing  of  the  sides  ;  they  will  cross  each  other's  course,  and  then,  putting  the  tiller 
"  hard  over,  will  return  to  the  encounter.  Again  will  they  strike  and  again  pass  on. 
"  Woe  to  the  vessel  wdiich,  disabled  by  the  first  attack,  or  turning  less  quickly  than 
"  her  adversary,  exposes  her  flank !  Like  the  '  Re  d'ltalia '  at  Lissa,  she  will  be 
sunk  by  a  single  blow. 

"  It  is  here — in  this  initial  phase — the  ships  perpetually  fouling  each  other,  that 
"  the  gun  appears  on  the  scene  in  all  its  might.  The  manoeuvre  is  foreseen.  A 
"  single  order,  clear,  concise,  energetic,  follows  in  three  words,  '  prepare  for  ram- 
"  '  ming.'    At  this  command,  the  guns  are  pointed  low  ;  the  captain  of  each,  his  eye 

fixed  on  the  sights,  with  bent  body  and  extended  arm,  waits  !  He  watches  tlie 
"  moment  when  his  adversary  will  pass  before  the  muzzle  of  his  gun — the  moment, 
"  fleeting  as  the  light  which  he  must  size  for  firing.  Silent  and  motionless  each 
"  man  is  at  his  post,  but  lying  full  length  upon  the  deck.  The  Captain  alone  remains 
*'  erect ;  suddenly  the  guns  and  musketry  burst  forth,  and  the  vessels  crash  into  each 

other  with  their  sharp-pointed  j)rows,  and  gliding  by  each  other  prolong  the  con- 
"  tact  along  their  sides  until  they  reach  their  sterns,  which  they  avoid  in  order  to 
"  project  their  rudders  and  screws.  After  this  first  encounter,  the  combat  will  always 
"  be  carried  on  at  a  short  distance,  if  not  broadside  to  broadside,  the  gun  and 
"  rajiidity  of  evolution  playing  the  principal  rdle. 

"  In  this  strife  of  vessels,  let  us  take  two  opponents.  The  first  is  an  armour- 
*^  plated  cruiser,  with  9^  plates  on  the  battery,  which  will  soon  relegate  the  actual 
"  vessel  to  the  second  rank;" — 9|-inch  plates  on  the  battery  is  the  thickness  which 

lias  actually  been  adopted  for  the  most  recent  design  of  the  French  Grovernment; — 

it  is  armed  with  12''  or  12|''  guns,  carried  in  two  divisions,  i.e.,  two  or  three  on 
*'  each  side.    This  is  a  small  quantity,  but  the  more  the  weight  and  calibre  are 

increased  the  more  the  number  is  diminished;  thus  it  is  that  the  120  guns  of 
"  our  old  three-deckers  are  represented — I  might  almost  say  combined — in  the 
"  armour-clad  cruiser  by  8  or  10  guns.  Now  with  regard  to  the  military  value  of  a 
"  gun,  itseflicacy  does  not  wholly  consist  in  the  size  of  its  bore  ;  of  what  importance 

is  a  large  shot  if  it  does  not  attain  its  destination  ?  In  the  vessel  of  120  guns  the 
"  loss  of  a  single  badly-directed  shot  is  comjDaratively  nothing  ;  in  armour-plated 

ships  the  loss  of  a  single  shot  of  the  eight  or  ten  which  I  can  fire  is  a  gi-eat  deal. 
"  For  each  of  these  great  guns  ample  fighting-room  is  necessary  in  order  that  it 
"  may  be  freely  and  rapidly  manopuvred  ;  above  all,  it  is  necessary  that  the  gunner 

— the  soul  of  the  gun — in  the  midst  of  these  evolutions,  these  tommaments  of  war- 

fare,  should  always  see  the  object  of  his  aim,  always  follow  it  with  his  eye,  to  sfril^e 
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"  it  at  the  favourable  moment.  Is  this  possible  through  the  narrow  frame  of  a  port- 
"  liolc  full  of  smoke  and  quite  filled  by  the  muzzle  of  the  gun? 

"  But  this  is  not  all.  This  central  fort,  with  its  side  armoured  with  plates 
"  9|-"  thick,  is  not  impenetrable  in  all  the  phases  of  this  fight,  and  at  all  tlie 

distances.    It  can  be  pierced  by  the  enemy's  shot,  and  without  doubt  such  will 

be  the  case.  Imagine  what  effect  will  be  produced  by  one  of  these  projectiles 
"  penetrating  the  central  fort,  there  bursting  and  projecting  before  it  a  murderous 
"  cone  of  fragments  of  wood  and  iron.  The  space  is  confined,  the  guns  are  disposed 
"  in  two  lines,  starboard  and  port ;  the  men  are  crowded.  Everything  will  be  cut 
"  down,  overthrown,  destroyed,  not  a  man  will  remain  erect,  not  a  gun  in  a  fit  state 
"  for  firing.  '  All  will  be  over,'  was  said  to  me  by  one  of  our  ofiicers,  who  during 
"  the  war  commanded  one  of  our  most  powerful  armour-clads. 

"  Of  what  service,  then,  is  this  cuirass  from  the  moment  when  it  is  penetrable. 
"  Far  from  being  a  protection,  it  is  a  danger,  and  it  only  interferes  with  the  fire  of 
"  tliose  guns  which  it  is  powerless  to  protect. 

"  Of  the  two  adversaries  whom  I  have  considered  the  second  is  unarmoured.'* 
Admiral  Touchat's  view,  in  what  follows,  is  not  at  all  the  view  I  have  taken.  "  It 
"  has  the  same  number  of  guns  as  the  first  and  of  the  same  calibre,  but,  instead  of 
"  being  concentrated  in  two  lines  in  a  battery,  these  guns  are  disposed  '  en  harhette,* 
"  on  a  carriage  with  a  central  pivot,  occupying  a  single  line  amidships  in  the  fore- 
"  and-aft  plane  of  the  ship,"  an  impracticable  arrangement,  as  I  venture  to  think. 

There  they  are,  in  the  open,  in  full  sight,  commanding  the  whole  horizon.  The 
"  advantages  of  this  arrangement,  viewed  with  regard  to  efficiency,  are  very  striking. 
"  In  lieu  of  the  training  space,  limited  and  almost  annulled  by  the  narrowness  of 
"  the  ports  and  the  size  of  the  guns,  there  is  substituted  for  each  piece  a  training 
"  space  extending  from  side  to  side,  while  the  glance  of  the  gunner  in  full  possession 
"  of  the  horizon,  ranges  freely  and  uninterruptedly  over  the  object  to  be  attacked. 
"  There  is  anotlicr  view  in  tliat  inevitable  phase  of  the  combat  in  squadron  which 
"  for  an  instant — and  that  a  decisive  one — places  the  combatants  side  by  side,  she 
"  brings  the  whole  of  her  pieces  into  play,  whilst  the  ship  witli  a  battery  can  only 

oppose  a  half.    Thus  it  is  that,  to  tlie  broadside  of  three  guns  from  tlie  battery, 

the  ship  without  it  can  oppose  six  guns  of  the  same  calibre. 

"  Thus  in  the  double  light  of  the  number  and  proper  direction  of  the  shot,  of 
their  efficiency,  the  advantage  belongs  to  the  second  vessel,  to  that  whose  artillery 
"  is  not  cuirassed.  But  this  is  not  all.  By  suppressing  the  plated  battery  a  great 
"  economy  of  weight  is  accomplished,  and  this  economy  if  entirely  applied  to  dis- 
"  placement  permits  a  diminution  in  the  length  of  the  vessel,  to  the  great  profit  of 
*'  its  powers  of  evolution,  so  that,  other  things  being  equal — that  is,  with  the  same 
"  speed,  the  same  handiness  in  manoeuvring,  the  same  sail  power  and  armament — 
"  the  one  ship  will  turn  quicker  in  a  smaller  circle  ;  now,  to  turn  quickly  in  a  small 
circle  is  the  cardinal  faculty  in  an  engagement  with  prows. 

"  Thus,  in  conclusion,  the  vessel  without  an  armoured  battery  will  cost  less,  be 
"  more  handy,  more  capable  of  evolution,  and  its  offensive  power,  considered  with 
"  respect  both  to  the  gun  and  the  prow,  will  be  notably  increased. 

"  I  stop  here.  After  having  put  two  adverse  squadrons  face  to  face.  I  have 
"  detached  two  vessels  from  the  group  of  combatants,  both  equally  protected  at  the 

Avater-line,  both  armed  with  guns  of  the  same  calibre  and  equal  in  number.  In 
"  the  one  case  these  guns  are  covered — I  can  no  longer  say  protected — by  an 
"  armoured  wall ;  in  the  other  they  are  exposed,  or  merely  masked  by  a  movable 
"  screen  of  steel  plates  which  protects  the  gunners  from  musketry.  These  ships  I 
"  have  opposed  to  each  other,  and  by  bringing  before  the  eyes  of  the  reader  succes- 
"  sive  phases  of  the  combat,  I  have  endeavoured  to  show  that  the  advantage  should 
"  belong  to  that  whose  guns  are  unprotected,  it  being  thoroughly  understood  that 
"  I  only  speak  of  lateral  protection.  The  principle  of  a  combat  '  end-on' — that  is 
"  to  say,  by  ramming — being  admitted  as  a  consequence  of  the  spm-,  and  as  the  base 
"  of  naval  tactics,  the  longitudinal  protection  deduces  itself;  this  is  obtained  by 
"  means  of  an  armour-plated  transverse  bulkhead  placed  forward,  or  by  some  other 
"  analogous  disposition.  As  it  is  not  my  object  to  define  the  means,  I  confine 
*'  myself  to  simple  indication." 

"  It  should  tliorouglily  be  borne  in  view  that  I  have  taken  care  to  define  the 
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nature  of  this  inquiry ;  I  repeat  it  is  only  a  question  witli  I'egard  to  cruisers  as  to 
"  the  amount  of  protection  and  of  the  artillery  they  may  carry.    Were  it  a  question 

of  coast  defence  vessels  it  would  be  quite  another  thing.  The  coast  defence  ship 
"  may  pretend  to  invulnerability  (long  though  the  word  is,  it  may  well  be  employed 

to  express  the  thing) — it  can  pretend  to  it  especially  on  account  of  its  form.  The 
"  cruising  ship  cannot  pretend  to  it ;  at  the  most  it  will  only  obtain  a  relative 
"  invulnerability,  that  is  to  say,  dependent  on  the  distance  of  the  combatants  and 
"  the  direction  of  the  shots.  But  in  a  fight  between  cruisers,  as  I  understand  it, 
"  the  distance  will  in  no  case  exceed  what  I  have  termed  ^fighting  distance,^  from 
"  1,000  to  1,300  yards,  and  in  that  initial  phase,  which  I  have  called  the  decisive 
^'  phase,  the  greater  part  of  the  blows  will  strike  square  to  the  surface.    If,  then, 

anyone  claims  for  the  cruiser  relative  invulnerability,  I  may  be  allowed  to  refuse 
"  him  tlie  benefit  of  it. 

"  If  it  be  true,  on  the  other  side,  that  as  against  the  cruiser  as  it  at  present  exists, 
"  either  afloat  or  building,  the  gun  has  definitely  asserted  its  superiority,  there  are 
"  only  two  possible  solutions  of  the  fighting  ship,  the  mastless  ironclad,  such  as 
"  the  '  Devastation,'  or  the  Russian  monitor,  '  Peter  the  Grreat,'  and  ships  masted 
"  but  without  protection  for  the  artillery.    These  two  types  combined — armoured 

ships  without  masts,  masted  ships  without  armour,  mutually  aiding  and  assisting 

each  other  will  form  probably  the  fleets  of  the  future,  but  that  which  from  the 
"  present  time  can  no  longer  be  doubtful,  is  that  the  masted  armour  plated  ship  of 
"  war,  will  no  longer  figure  there." 

As  a  comment  before  sitting  down  on  that  paper,  which  has  just  appeared,  I  may 
say  that  it  is  understood  that  the  newest  design  of  the  French  Grovernment  pro- 
duced under  this  gentleman's  auspices,  has  eight  armour-piercing  guns  only, — she  is 
the  same  size  as  the  "  Superb,"  viz.,  of  9,000  tons  displacement.  Four  of  those  guns 
are  left  to  fight  in  the  open  without  armour.  For  the  protection  of  the  other  four,  the 
weight  of  armour  taken  would  increase  the  weight  of  the  armour  required  for  the 
protection  of  the  hull  by  60  per  cent.  For  the  protection  of  four  guns  out  of  the 
eight,  half  the  entire  weight  of  hull  protection  has  been  taken,  and  the  thickness  of 
the  armour  protecting  those  guns  from  right  ahead  fire,  is  equal  to  the  thickness  of 
tlie  armour  for  the  protection  of  the  hull.  It  is  clear,  therefore,  that  Admiral 
Toucliard  has  no  more  been  able  to  get  rid  of  the  armour  in  front  of  his  guns  than  we 
liave.  Having  placed  the  questions  before  you,  I  will  now  leave  tliem  to  be 
discussed. 

Rear- Admiral  Sir  John  Hay,  Bart.,  M.P. :  My  Lord,  Mr.  Barnaby,  and  Gentlemen, 
I  have  come  here  this  evening  to  obtain,  as  I  always  do  when  I  come  to  this  Institu- 
tion, valuable  information  concerning  the  profession  to  which  I  formerly  belonged ; 
and  I  have  come  here  to-night  more  especially  because  there  is  a  discussion  about 
to  take  place  in  the  House  of  Commons  on  this  very  point.  No  doubt  the  matter 
before  the  House  of  Commons  with  regard  to  the  ship  that  is  about  to  be  built, — I 
think  the  Controller  is  here, — has  been  delayed,  not  in  consequence  of  this  discussion, 
but  because  Mr.  Groschen,  the  First  Lord  of  the  Admiralty,  in  the  kindest  manner, 
has  sought  for  thorough  information  before  he  decides  upon  the  class  of  ship  which 
he  is  about  to  recommend  that  the  country  should  build.  I  wish  to  give  him  every 
credit  for  the  course  he  has  taken.  As  Mr.  Barnaby  has  well  stated,  ship-building 
noAV  must  be  a  compromise.  There  must  be  certain  things  given  up,  or  portions  of 
certain  things  given  up,  in  order  to  obtain  other  things,  or  portions  of  other  things, 
which  are  necessary  for  the  conduct  of  our  men  of  war. 

The  questions  that  have  been  propounded  to-niglit,  I  shall  endeavour  not  to 
reply  to  distinctly,  but  liaving  a  Scotclimam  in  the  chair  and  being  a  Scotchman 
myself,  I  shall  takis  the  liberty  of  replying  by  sundry  other  questions  with  a  view  of 
eliciting  further  information,  not  only  from  the  accomplished  lecturer,  but  from  the 
other  accomplished  ship-builders  and  naval  officers  who  are  present,  and  who  are  far 
more  competent  than  I  am,  to  speak  upon  this  question.  There  are,  as  we  know, 
very  few  ship-builders  and  very  few  naval  officers  in  the  House  of  Commons,  and  it 
is  right  that  those  who  go  there  and  speak  upon  a  question  of  this  sort  should  do  so 
not  in  any  party  spirit,  but  with  a  view  of  getting  the  very  best  ship  for  the  country, 
and  when  the  Controller  of  the  Navy,  and  the  President  of  the  Board  are  so  kind  as 
to  invite  discussion,  and  to  ask  for  tiie  best  information  on  those  points  on  which 
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\V3  may  agree  or  disagree  with,  them,  I  tliink  we  ought  to  support  tliem  on  just  and 
fair  grounds,  not  political,  but  of  naval  arcliitccture  and  reason. 

The  seven  questions  before  us  all  bear  upon  one  point.  I  do  not  intend  to  traverse 
the  ruling  of  our  chairman ;  I  am  not  going  into  any  gun  question  or  any  question 
irrelevant  to  the  seven  questions  which  liave  been  fairly  propounded,  and  wliich  are 
fair  and  proper  objects  for  discussion.  But  I  think  there  is  a  point  wliich  we  ought 
all  to  recognise,  and  that  is,  first  of  all,  what  sort  of  ship  do  we  want,  as  a  man-of- 
war,  be  she  large  or  small  ?  What  are  the  principal  points  we  require,  wliether  wo 
be  naval  architects  to  build  ships,  naval  officers  to  command  ships,  or  tax-payers  to 
pay  for  the  ships,  or  the  country  to  be  defended,  what  is  it  we  require  for  the  class 
of  vessels  to  carry  the  guns,  and  the  seamen  to  fight  our  batteries  H 

The  first  qualification  for  a  sea-going  man-of-war  is  that  she  shall  be  seaworthy, 
and  able  to  keep  the  sea.  I  think  those  are  the  first  two  points  which  we  must 
admit  to  be  necessary  in  all  shi^^s.  Leaving  entirely  out  of  question  any  ship  like  the 
"  Grlatton,"  I  am  going  to  discuss  a  ship  which  shall  have  masts,  and  which,  accord- 
ing to  my  view,  having  masts,  will  be  a  sea-going  man-of-war,  and  I  will  confine 
rajself  to  that.  She  shall  be  seaworthy,  and  able  to  keep  the  sea.  Wliat  is  sea- 
worthiness ?  That  is  a  point  upon  which  I  do  not  think  we  shall  differ.  Sea- 
worthiness consists  of  adequate  proportions,  a  just  distribution  of  weights,"  and  sound 
workmanship  and  material.  The  two  first  points  are  those  points  in  which  compro- 
mise is  necessary — the  question  as  to  the  adequate  proportions  and  the  just  distri- 
bution of  the  weights.  I  do  not  go  into  the  question  of  sound  workmanship  and 
material,  because  that  is  of  course  necessary.  What  does  keeping  the  sea  require  ? 
It  requires  a  sufficient  and  healthy  accommodation  for  the  crew,  sufficient  space,  and 
I  wish  to  note  this  adjective — I  do  not  know  whether  it  is  a  right  one — sufficient 
space  and  inexhaustible  means  for  conducting  the  ship  in  safety  on  her  various  duties. 
I  put  that  "  inexhaustible,"  because  coal  is  exhaustible ;  I  am  therefore  putting  it 
with  sail  power,  and  sufficient  space  for  the  armament  and  its  exercise.  I  think 
that  gives  what  a  ship  which  must  continually  keep  the  sea  requires,  having  already 
stated  that  she  is  to  be  seaworthy,  and  not  to  be  dependent  upon  a  coal  tender,  but 
to  be  capable  of  maintaining  her  position  in  all  weathers,  at  all  times,  and  under  all 
circumstances. 

The  next  quality,  I  think,  a  man-of-war  requires  is  speed,  and  as  the  supreme 
elfort  will  usually  be  made  under  steam,  that  is  to  say,  when  she  is  going  to  fight,  or 
going  into  action,  or  when  she  is  chasing,  steam  will  be  called  into  play,  speed  under 
steam  should  rather  liave  the  preference  in  her  form.  I  do  not  say  whether  I  prefer 
the  screw,  the  paddle,  or  the  hydraulic  propeller  ;  I  am  not  going  into  that  question 
at  all,  only  the  vessel  should  sail  well  and  steer  well  under  sail.  But  if  to  obtain  a 
great  speed  under  steam  the  sacrifice  of  a  little  speed  under  sail  is  necessary,  I  think 
it  should  be  done,  for  the  supreme  effort  to  be  made  is  when  having  saved  her  coal 
by  her  sailing  power,  it  becomes  necessary  for  her  to  fight  her  battle  or  chase  her 
enemy ;  then  her  greatest  power  is  called  out,  and  her  greatest  speed  will  be  under 
steam. 

There  are  two  or  three  other  things  which  are  partly  in  the  nature  of  compromise, 
but  are  very  valuable  in  men-of-war,  and  one  of  these  is  "light-draught,"  so  as  to  be 
able  to  go  in  and  out  of  harbours  in  all  parts  of  the  world  at  all  times.  There  is  the 
well  known  and  constant  Suez  Canal,  which  of  com^se  gives  England  additional 
power  in  her  Eastern  and  Western  possessions.  There  is  the  St.  Lawrence,  and 
tliere  are  a  number  of  other  places  where  light  draught  is  of  the  greatest  possible 
value,  and  where  men-of-war  may  be  required.  Putting  first  the  seawortliiness, 
abihty  to  keep  the  sea,  and  speed,  I  then  come  to  light  draught.  I  suppose  it  is 
useless  to  clothe  such  a  ship  as  that.  No  doubt,  barring  light -ch'aught,  you  might  get 
a  seaworthy  ship,  a  ship  to  keep  the  sea,  and  a  ship  of  great  speed,  enth^ely  clothed 
with  impenetrable  armour.  If  the  rule  which  did  obtain,  holds  good,  that  a  ship  of 
a  thousand  tons  will  carry  an  inch  of  armour,  and,  roughly,  that  for  each  additional 
inch  of  armour  you  require  a  thousand  tons,  when  you  come  to  the  16  inches  which 
IS  now  required  to  protect  us  against  some  of  om^  guns,  you  naturally  would  require 
a  ship  of  16,000  tons  before  you  arrive  at  a  ship  completely  protected.  Therefore  I 
come  to  the  conclusion  at  which  Admiral  Touchard  has  arrived,  that  it  is  impossible 
to  conceive  of  any  ship  but  a  ship  of  the  very  first  class,  ships  of  which  I  do  not  think 
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many  are  likely  to  be  constructed,  wliich  will  be  entirely  and  ccmpletely  covered 
■\^itli  impenetrable  armom\  If  the  armour  is  not  impenetrable,  then  it  is  worse 
than  useless.  I  had  the  honour, — as  I  dare  say  many  distinguished  Officers  here 
present  had, — of  knowing  an  Officer  whom  all  naval  Officers  must  regret,  I  mean 
the  late  Admiral  Tegethoff,  one  of  the  most  distinguished  Officers  who  ever  com- 
manded a  fleet.  Admiral  Tegethoff,  relating  to  me  the  events  of  the  battle  of 
Lissa,  spoke  of  the  "  Affondatore,"  and  defended  his  antagonist,  who,  unfortu- 
nately for  him.  Admiral  Persano,  had  hoisted  his  flag  therein.  Admiral  Tegethoff 
pointed  out  that  he  himself,  having  his  flag  in  a  ship  very  partially  protected,  and 
not  at  all  protected  in  the  upper  works,  had  the  singular  advantage  of  having  a  ship 
which  was  so  handy  that  she  rammed  and  destroyed  the  "Palestro"   and  the 

Re  d'ltalia,"  and  that  in  doing  so  he  lost  very  few  men  ;  whereas  the  "  Affon- 
datorc,"  being  totally  unmanageable,  was  unable  to  do  any  of  the  service  which  no 
doubt  her  Admiral  desired  she  should  do.  She  was  invulnerable  no  doubt,  but  she 
was  helpless  from  being  overweighted ;  and  Admiral  Tegethoff  pointed  out  that  in 
some  of  the  ships  of  his  squadron,  which  were  partially  armoured,  the  shell 
were  just  detained  long  enough  in  passing  through  the  armour,  to  burst  where 
they  were  wanted  to  burst,  whereas  in  the  ships  which  were  not  armoured,  tliey 
went  right  through,  and  burst  a  long  way  oi£,  where  they  did  no  damage.  We 
are  now  coming  to  shell,  which,  unfortunately,  may  be  detained  a  very  short  time 
and  will  do  an  enormous  amount  of  destruction  should  they  burst,  if  they  are 
detained  long  enough  to  burst  in  passing  through  a  ship. 

But  Ave  have  also  to  guard  against  tlie  ram  and  the  torpedo — the  manageable  tor- 
])cdo.  We  have  information  of  torpedos  that  are  manageable  no  doubt,  used  in  the 
American  war,  but  they  have  been  recently  only  re-invented  in  a  manner  which  can 
l)e  ap]:)licable  to  sea-going  ships  in  deep  water.  We  have  now  the  ram  and  torpedo 
to  deiVnd  ourselves  against,  and  I  confess  I  believe  the  wound  from  a  ram  or  a  tor- 
pedo will  be  far  more  serious  than  the  wound  from  any  sliot  or  shell.  If  that 
be  so,  what  i;)art  of  the  sh.i]i  is  it  best  to  protect  ?  Where  will  the  wounds  be 
iiilUctcd  tliat  lire  most  dangerons — not  the  Avoiincls  alone  from  sliot  or  sliell,  but 
tht'  wounds  wlTK^h  aviU  also  be  inflicted  by  tlie  j'aiii  or  torpedo?  If  one  con- 
siders that,  I  think  it  would  be  admitted  that  tlie  gn  at  thuigcr  is  not  the  danger 
of  luiving  your  men  killed,  nor  is  it  the  great  dnnger  of  having  that  which  wa^ 
considered  also,  having  your  men  demoralized  hj  very  great  slaughter  in  the  bat- 
teries. The  slaughter  in  the  batteries  will  be  nothing  to  the  danger  of  being  sunk 
or  blown  up.  I  conceive  therefore  the  first  thing  to  pi'otect  is,  tlie  magazine.  I  do 
not  speak  externally.  I  mean  to  say  that  the  magazine  in  these  days  should  be 
entirely,  and  perfectly,  and  thoroughly  protected,  so  that  there  should  be,  as  far  as 
possible,  no  danger  from  any  external  missile.  Next  to  that,  as  I  liave  already  said, 
in  this  masted  ship,  the  ship  which  is  able  to  keep  the  sea,  but  which  requires  that 
her  machinery  shall  be  available  for  taking  lier  into  action,  the  next  thing  is,  as  far 
as  possible,  to  protect  that  portion  of  the  engine-room  in  which  that  motive  power 
is  contained. 

After  that,  and  many  persons  Avould  put  it  first,  and  I  am  not  quite  sure  whether  I 
shoidd  not  put  it  first  myself,  but  I  put  it  third,  is  the  "  steering-apparatus."  I  put  it 
tliird,  because  the  rudder  is  so  difllcult  to  protect  in  itself,  that  the  rest  of  the  steer- 
ing apparatus,  the  rudder  being  destroyed,  is  of  no  use,  and  therefore  I  would  not 
devote  so  much  to  protecting  the  Avheel  and  tiller  as  I  woukT  to  protecting  the  maga- 
zine and  inaclnnery.  And  I  say  that,  too,  Avith  the  hankering  desire  A\diich  I  admit, 
after  tlie  hydraulic  propeller.  But  I  Avoii't  go  into  that  noAv.  I  merely  say  that, 
because  I  t  hink  by  means  of  a  hydraulic  propeller  you  are  able  to  steer  the  ship  even 
if  the  rudder  is  damaged.  Tliat  is  a  controverted  point,  but  I  allude  to  it,  and  I 
say  that  the  steering  apparatus,  perhaps,  should  go  first,  were  it  not  that  I  have  in 
my  inner  consciousness  a  belief  that  there  is  a  power,  Avhich  Mr.  Dudgeon  and  others 
possess,  AAdiich  might  assist  us  in  protecting  the  steering  apparatus. 

After  that  I  come  to  the  machinery  of  the  gun.  I  am  not  going  to  discuss  the 
turntable,  or  going  into  any  other  question,  but  all  our  heavy  guns  require  very 
delicate  machinery — I  mean  delicate  in  this  sense,  that  they  are  liable  to  destruction 
by  shot  and  shell.  As  far  as  the  lower  portion  of  the  gun-carriage  can  be  pro- 
tected, I  think  it  should  be  protected.    I  have  not  yet  convinced  myself  Avhether  the 
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harhette  tower  system  is  the  best,  but  I  do  confess,  to  maintaining  the  magazine,  the 
steering  apparatus,  and  tlie  engine-room  of  the  ship  thoroughly,  as  I  ventured  to 
suggest ;  after  that  the  fighting  portion  of  the  ship,  that  is  to  say,  the  means  of 
training  the  gun  and  working  the  gun,  leaving  the  gun  and  its  men  to  take  care  of 
themselves ;  but  that  is  the  next  thing  to  which  you  should  devote  complete  pro- 
tection. In  all  these  points  I  may  speak  of  the  application, — as  far  as  may  be 
possible, — of  very  thick  armour,  as  thick  as  the  ship  can  carry,  for  the  particular 
purpose  of  protecting  the  portions  in  detail  which  I  have  mentioned  (in  the  small 
ship  in  which  you  cannot  afford  a  fraction  of  armour  to  protect  anything  but  the 
magazine,  I  would  have  the  magazine  thoroughly  protected)  :  each  protected  by  itself, 
entirely  and  completely,  in  the  order  in  which  I  have  ventured  to  suggest. 

Well  after  that  comes  the  water-line, — I  mean  that  portion  of  the  ship  which  is 
likely  to  be  injured  by  the  ram  or  by  the  floating  torpedo — that  portion  of  the 
ship  in  which  she  may  be  hulled  between  wind  and  water  by  shot  or  shell — it  would 
depend  in  certain  ships  as  to  whether  it  was  a  band  of  4  feet,  6  feet,  or  whatever 
it  might  be,  but  it  would  be  in  proportion  to  the  distance  the  ship  was  likely  to  roll 
and  was  likely  to  expose  her  side  in  action,  and  also  to  what  was  likely  to  be  effected 
by  the  various  considerations  that  I  have  ventured  to  allude  to.  There  I  would 
give  the  next  protection. 

After  that  I  would  try  to  protect  the  men,  though  I  do  not  think  there  would  be 
anything  left  to  protect  them  with ;  and  after  that  in  the  16,000  ton  ship,  when 
Mr.  Barnaby  is  so  kind  as  to  build  her,  and  Parliament  votes  the  money  for  it,  then 
I  would  protect  the  whole  ship  and  not  till  then.  Now  I  have  ventured  to  state  as 
shortly  as  possible  my  questions  in  reply  to  the  seven  questions,  and  I  hope  I  have 
not  gone  beyond  the  limits  of  fair  discussion,  and  that  I  have  endeavoured  to  put 
forward  my  views  in  no  arbitrary  manner.  They  are  the  views,  that,  unless  I 
am  better  informed  by  the  discussion  of  to-night,  I  should  have  expressed  if  these 
questions  were  put  to  me  in  the  House  of  Commons,  and,  I  have  come  here  because 
I  wish  to  find  out  Avhere  I  am  vrrong  and  to  be  corrected.  I  am  not  at  all  sure  that 
I  have  put  forward  views  which  will  be  acceded  to  by  my  brother  officers  or  by  ship- 
builders present ;  but  I  thought  it  was  not  fair  when  so  excellent  an  opportunity  was 
afforded  me,  for  gathering  so  much  information,  to  allow  it  to  pass.  I  only  desire 
in  conclusion  to  thank  Mr.  Barnaby  for  raising  this  discussion,  and  you,  my  Lord, 
for  taking  the  chair  on  this  occasion. 

The  Chairman  :  Before  you  sit  down.  Sir  John,  I  think  we  are  to  understand 
from  you  that  with  regard  to  the  first  question  put,  "  Is  armour  retained  in  ships  of 
war  to  protect  the  gunners,  or  to  -protect  the  ship  ?  "  that  your  principle  is  first  to 
keep  the  ship  afloat,  and,  afterwards,  to  protect  the  guns  as  well  as  you  can  ? 

Sir  John  Hay  :  That  is  the  purport  of  my  observations. 

Mr.  John  Dudgeon  :  As  Sir  John  Hay  has  kindly  named  me  in  the 
course  of  his  remarks,  I  feel  bound  to  say  something  on  this  subject,  and  as 
Sir  John  has  said  that  your  Lordship  and  he  were  Scotchmen,  and  I  also  am  a 
Scotchman,  I  may  not,  perhaps,  be  taking  too  much  on  myself.  I  do  not  speak 
on  this  subject  as  holding  the  same  views  or  with  the  same  sense  very  hkely 
as  the  man  who  has  to  fight  the  vessel ;  or  the  designer  of  the  vessel.  My  im- 
pression is  that  we  are  very  much  inclined  to  over-estimate  the  difficulties  in  this 
matter — that  we  are  very  much  inclined  to  imagine  that  a  difficulty  exists  when  it 
does  not  really  exist.  Taking  the  guidance  of  my  friend,  Mr.  Barnaby,  he  being  a 
constructor,  and  I  only  a  builder,  and  taking  the  opinions  of  my  friend,  Sir  John 
Hay,  as  those  of  man  who  is  going  to  fight  the  vessel,  I  must  say  I  really  do  not  see 
where  any  of  these  difficulties  are.  If  I  were  asked  to  build  a  vessel  to  carry  so 
many  tons  of  weight  in  the  shape  of  armour,  so  many  tons  weight  in  the  shape  of 
guns,  &c.,  and  I  were  asked  to  put  that  material  in  such  a  position  as  to  be  of  the 
greatest  possible  advantage,  I  as  a  constructor  would  say — I  would  give  him  as 
much  as  he  could  possibly  have — and  I  cannot  conceive  or  I  cannot  understand  for  one 
moment  why  any  difficulty  should  be  raised  when  there  really  is  none  existing.  What 
we  have  to  do  is  this.  We  have  to  move  heavy  weights,  such  as  our  modern  guns 
are,  and  we  have  to  turn  them  round  very  quickly.  Any  man  who  has  passed  through 
the  ordeal  of  partridge  shooting  knows  perfectly  well  that  there  is  only  one  method, 
namely  that  of  making  a  pivot  of  yourself,  and  no  matter  whether  he  is  shooting  a 
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partridge  or  whether  he  is  going  to  shoot  a  big  ship,  he  has  siniply  to  do  the  sarae 
thing.  The  process  is  precisely  the  same  in  both  cases.  There  is  no  other  process 
that  can  be  devised  by  Mr.  Barnaby,  by  myself,  or  by  any  other  man  who  is  engaged 
in  the  gigantic  business  of  ship-building,  save  that  of  placing  your  gun  on  a  turntable ' 
and  the  only  turntable  that  you  can  have,  is  that  of  the  ordinary  "Monitor."  There 
is  no  method  by  which  you  can  make  a  broad- side  ship  by  any  means  that  you  can 
possibly  devise,  where  you  can  get  the  same  weight  of  ordnance  as  you  can  get 
in  the  ordinary  monitor,  such  as  those  Mr.  Barnaby  has  designed.  As  a  con- 
structor I  must  take  leave  to  be  at  issue  with  what  I  gather  to  be  the  general 
opinion,  namely,  that  it  will  be  possible  to  build  a  ship  in  which  men  will  fight  as 
well  without  being  protected  by  armour-plating,  as  they  will  do  when  they  are  pro- 
tected by  armour-plating.  N"o  matter  what  thickness  the  armour-plating  may  be,  if 
I  am  fighting  behind  armour-plating,  then  I  feel  a  sense  of  protection.  With  refer- 
ence to  the  remark  about  the  shells  coming  through,  I  must  say  I  have  great  doubts 
about  that,  and  I  believe  that  the  whole  position  assumed  with  regarad  to  not  pro- 
tecting the  guns  is  entirely  wrong.  I  believe  that  there  must  be  a  compromise 
between  the  two,  and  that  is  this  :  We  will  give  the  best  bottom  to  a  monitor, 
that  possibly  can  be  given,  and  I  am  equally  sure  that  we  can  carry  all  the  canvas 
that  might  be  required  to  enable  her  to  be  a  sailing  cruiser,  and  that  we  can  give 
her  all  the  steam-power  that  may  be  required  to  make  her  the  fastest  ship  on  the 
sea,  I  do  not  think  that  there  are  any  really  practicable  difficulties  in  the  way.  I 
am  perfectly  sure  that  our  friend,  Mr.  Barnaby,  could  turn  out  something  to  meet 
those  requirements,  but  I  can  assure  him  of  one  thing  which  neither  he  nor  any  one 
living  will  ever  do  and  that  is — turn  out  an  unprotected  ship  to  fight  a  pro- 
tected one. 

Mr.  Baillie  :  With  regard  to  the  protection  of  the  guns  and  gunners,  which  is 
a  very  important  matter,  and  one  of  the  questions  raised  by  Sir  John  Hay,  I  would 
ask  whether  that  could  not  be  obtained  by  applying  the  Moncrieff  system  ?  It  seems 
to  me  that  if  you  were  to  work  the  gun  on  the  hydro-pneumatic  system,  you  would 
certainly  gain  complete  protection  to  your  guns  and  also  to  your  men,  because  they 
would  be  down  below.  I  would  ask  also,  whether  a  better  distribution  of  weights 
might  not  be  obtained  by  that  system  ?    Because  that  is  also  an  important  question* 

Chairman  :  I  suppose  you  mean,  if  the  guns  were  mounted  upon  Major 
Moncrieff's  system  the  same  armour  that  protected  the  ship  afloat  would  also 
protect  the  gun  when  it  was  lowered  down. 

Mr.  Baillie  :  Certainly,  my  Lord.  And  also  with  regard  to  the  distribution  of 
weights.  As  a  sea-going  cruiser,  she  would  carry  her  guns,  which  are  important 
weights,  lower  and  better  than  she  would  if  she  always  had  them  on  the  top  of  the 
upper  deck  or  in  a  turret. 

Captain  Colomb,  R.N".  :  There  are  some  points  to  which  I  did  not  address  myself 
on  the  last  occasion,  and  which  I  should  like  to  mention  now.  When  Mr.  Barnaby 
read  his  paper,  I  expressed  a  general  and  strong  concurrence  with  his  main 
views,  and  I  must  repeat  that  concurrence  now,  but  on  reading  over  more  closely 
the  questions  that  he  puts  to  us,  I  am  not  quite  sure  that  I  agree  with  him 
in  all  the  details.  But,  sir,  there  is  one  thought  which  always  comes  to  my 
mind  during  the  discussions  which  I  listen  to  in  this  theatre  on  the  questions  of 
"  armour  versus  guns,"  and  of  the  general  method  of  building  the  war  ship  of  the 
futiu'e,  and  that  is,  what  an  immense  quantity  of  opinion  we  hear  expressed,  and  how 
very  little  fact  is  adduced  to  back  that  opinion.  I  gather  one  lesson  from  all  the 
discussions,  and  that  is — we  want  experiment,  and  I  am  perfectly  satisfied  that  until 
we  will  consent  to  spend  money,  time,  and  trouble  on  experiment,  we  shall  never  get 
to  the  bottom  of  the  question  we  are  discussing  to-night. 

Chairman  :  Do  you  allude  to  Grovernment  or  to  private  individuals  ? 

Captain  Colomb  :  I  allude  to  the  general  fact,  that  it  is  impossible  to  decide  a 
question  of  this  kind  on  opinion ;  that  you  must  have  more  experiment  before  you 
can  decide  what  is  right  and  what  is  wrong.  I  have  been  greatly  struck  with 
the  translation  of  the  paper  by  Admiral  Touchard  which  the  lectm'er  has  read  to  us. 
I  had  read  previous  papers  of  his,  but  up  to  the  present  time  I  had  not  seen  that 
particular  paper,  read  to-night.  There,  I  think,  we  saw  expressed  in  the  strongest 
way  the  want  of  fact  and  the  bold  expression  of  opinion  which  we  see  universally  in 
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fclie  discussion  of  these  questions.  I  found  great  difficulty  in  drawing  any  lesson 
whatever  from  Admiral  Toucliard's  remarks.  I  found  him  describing  a  ship  going  to 
ram,  with,  so  far  as  I  could  make  out,  her  guns  manned,  with  a  clear  intention  or 
giving  a  broadside  in  some  way  previous  to  ramming.  If  any  member  of  this  Insti- 
tution will  think  that  out,  and  try  to  ascertain  how,  previous  to  ramming,  you  can 
deUver  the  broadside  to  the  sliip  you  are  going  to  ram,  I  think  he  ^vi\l  discover,  and 
agree  with  me,  that  such  a  thing  is  not  possible. 

When  we  come  to  the  distribution  of  armour,  we  have  the  first  question  put  to  us, 
^'  Is  armour  retained  in  ships  of  war  to  protect  the  gunners  or  to  protect  the  ship  ?" 
and  I  think  that  the  Navy  generally  would  say,  as  Sir  J ohn  Hay  has  said,  "  protect 
the  ship  first,"  and  "protect  the  gunners  afterwards."  But  I  am  not  quite  sure 
that  it  is  certain  that  we  cannot  protect  the  ship  with  a  less  quantity  of  armour. 
We  have  been  told  by  Sir  John  Hay,  very  properly,  that  we  have  to  protect  the  ship 
not  only  against  artillery,  but  against  torpedoes  and  against  ramming.  Kow  it  has 
often  been  put  forward  that  there  may  be  the  proper  protection  for  the  hull,  not  in 
thick  armour,  but  in  a  cellular  system.  We  had  a  very  excellent  illustration  of  the 
value  of  the  cellular  system  from  Mr.  Barnaby  at  our  last  meeting,  where  he  showed 
US  the  accident  that  happened  to  the  "  Northumberland,"  and  how  complete  her 
cellular  protection  was.  But  passing  on  from  that — if  we  are  to  say  that  we  can 
only  protect  the  hull  by  armour,  then  the  reply  of  the  Navy  universally  would  be, 
"  protect  the  ship,  and  after  that  protect  the  guns  and  gunners."  But  I  think  that 
there  is  a  general  f  eeUng  in  the  Navy  that  the  assumed  answer  to  the  second  question 
Mr.  Barnaby  puts  is  the  right  one  ;  he  says,  "  if  for  both  purposes,^'  and  I  think  the 
Navy  generally  believe  that  we  ought  to  apply  armour  to  both  purposes.  Sir  John 
Hay  made  use  of  a  very  strong  expression,  in  which  I  am  sorry  to  say  I  do  not  quite 
agree  with  him.  He  said,  armour  was  worse  than  useless  unless  it  was  a  complete 
protection.  Now  that  is  a  dictum  that  I  demur  to.  I  have  always  looked  at  it  in 
this  way  — that  the  value  of  armour  is  simply  this — "  to  compel  your  adversary  to 
lire  so  many  fewer  shots  at  you  in  any  given  timej^  and  I  am  satisfied  that  every  inch 
of  armour  you  put  on  the  ship,  effects  that  purpose.  You  compel  him  to  carry 
heavier  guns,  and  by  compelling  him  to  carry  heavier  guns,  you  compel  him  to  fire 
fewer  shots  per  minute,  and  therefore  I  look  upon  even  a  small  amount  of  armour  as 
a  very  valuable  thing.  It  has  been  rather  put  to  us  to-night  that  there  is  a  jDossi- 
bility,  and  Admiral  Touchard  seems  to  express  it  very  strongly,  that  an  unarmoured 
ship,  with  very  great  gun  power,  might  successfully  meet  in  the  open  sea  an  armoured 
ship.  Mr.  Barnaby  assumes,  I  observe,  that  it  is  almost  necessary  that  a  sliip  when 
she  is  heavily  armoured,  should  have  few  effective  guns ;  that  is  a  point  that  I 
demur  to.  She  will  have  few  effective  guns  as  against  a  ship  heavily  armoured  ;  but 
it  does  not  follow  that  she  will  have  few  effective  guns  as  against  a  ship  which  is  not 
armoured  at  all.  The  battle  of  Lissa  was  referred  to  by  Sir  John  Hay,  and  there  we 
had  a  lesson  which  seems  to  me  to  settle  that  question,  so  far  as  Admiral  Touchard 
goes,  completely.  The  "  Kaiser,"  the  two-decker,  an  unarmoured  ship  ,which  did  as 
good  service  as  she  could  in  that  battle,  was  Olii  of  the  action  very  early  in  the  pro- 
ceedings, and  her  loss  in  killed  and  wounded  wafs  two-thirds  of  the  whole  loss  of  the 
Austrian  fleet.  I  think  that  is  a  fact  which  settles  the  question  completely.  Here 
was  a  ship  such  as  Admiral  Touchard  would  wish  for,  I  suppose,  with  a  large  number 
of  guns.  She  was  set  on  fire  in  two  or  three  places.  She  lost  her  masts,  was  thrown 
out  of  action  altogether,  and  became  quite  a  burden  to  the  fleet  ;  and  she  lost  two- 
thirds  of  the  whole  loss  of  the  Austrians.  The  Lecturer  lays  great  stress  upon  the 
armouring  of  the  bows  and  sterns  of  his  vessel,  and  Admiral  Touchard,  I  think,  lays 
great  stress  upon  the  same  thing.  (Mr.  Baenaby  :  The  bow  only.)  In  the  course 
of  Mr.  Barnaby's  lecture  he  pointed  out  to  us  that  the  "Grlatton"  turret  was  so 
small  an  object  that  its  real  defence  lay  not  in  the  thickness  of  armour-plates  upon 
it,  but  in  the  smallness  of  its  size,  so  that  it  could  not  be  hit.  Now  I  look  upon 
it  that  the  bow  of  a  ship  is  in  precisely  the  same  condition.  It  will  be  a  most  diffi- 
cult thing  to  hit  the  bow  of  a  ship  at  all.  It  is  a  very  small  target,  and  I  tliink  you 
had  better  trust,  where  you  are  seeking  to  save  w^eight  in  every  way  you  can,  to  the 
smallness  of  the  target  than  to  the  thickness  of  the  armour  you  put  upon  it. 
There  is  one  thing  that  I  can  see  through  this  discussion,  namely,  that  it  is  quite 
clear  we  have  not  settled  in  the  least  how  w^e  propose  to  fight  our  battles  \  and  I  am 
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persuaded  that  until  we  liave  taken  some  steps  to  settle  how  we  are  going  to  fight 
our  battles  at  sea  it  is  yery  little  use  our  trying  to  build  ships  to  take  part  in  battles 
that  may  not  afterwards  be  those  which  we  shall  be  called  upon  to  fight. 

Commander  W.  Dawson,  R.N. :  I  should  like  to  correct  an  erroneous  impression 
which  miglit  be  caused  by  a  statement  made  by  me  at  the  previous  discussion.  I 
then  congratulated  the  Controller's  department  on  the  fact  that  they  had  discovered 
that  a  ship-of-war  was  built  for  the  purpose  of  carrying  guns  and  making  holes  in 
hostile  ships,  and  not  exclusively  for  keeping  out  hostile  shot.  I  supposed  that  that 
principle  had  been  carried  out  in  the  design  of  the  "Temeraire"  placed  on  the  wails. 
My  congratulation,  however,  referred  rather  to  the  principles  laid  down  by  Mr.  Barnaby 
in  the  paper  than  to  the  design  for  the  "  Temeraire."  It  was  only  when  I  got  home 
and  began  to  reflect  still  further  upon  this  important  and  valuable  paper,  tb  at  I  found 
the  ofiensive  power  given  to  the  "  Temeraire  "  did  not  embody  in  an  adequate  degree" 
the  principles  of  armament  so  ably  enunciated  by  Mr.  Barnaby.  The  ever-decreasing 
character  of  naval  armaments  is  shown  by  comparing  the  weight  of  ordnance  carried 
by  successive  types  of  ironclads.  The  "  Northumberland"  carries  261  tons  of  ord- 
nance, but  the  "  Hercules,"  with  thicker  armour,  carries  only  197  tons  of  ordnance, 
or  somewhere  about  one-fourth  less;  whilst  the  Bellerophon"  carries  only  145 
tons  of  ordnance,  or  little  more  than  one-half  the  offensive  force  of  the  ''Northum- 
berland." Now  this  new  Temeraire  "  carries  only  165  tons  of  artillery,  so  that 
offensively  she  is  about  two-fifths  less  powerful  than  the  "Northumberland." 
The  abandoned  design  before  us  would  have  carried  a  slightly  greater  weight  of 
ordnance  than  the  "  Northumberland,"  for  she  would  have  had  272  tons.  Now,  as 
I  place  the  greatest  reliance  upon  the  offensive  power  of  ships  in  battle,  which, 
with  guns  of  equal  perforating  power  on  both  sides,  would  be  far  more  decisive  of 
victory  than  their  defensive  armour,  I  would  on  that  ground  have  been  prepared  to 
adopt  the  abandoned  design.  But  I  am  not  quite  sure  that  it  would  be  wise  to  go 
so  far  as  Sir  John  Hay  proposes,  and  as  is  proposed  in  the  abandoned  design,  by 
abandoning  armour  protection  altogether.  I  fully  concur  with  what  has  fallen  from 
my  friend,  Captain  Colomb,  that  there  is  a  great  benefit  derived  from  comparatively 
thin  armour  in  obliging  the  enemy  to  carry  heavy  ordnance,  and  thus  to  fire  few  shot 
wliich  will  not  perforate  at  great  angles.  For  example,  let  a  ship  with  4^-inch 
plates,  like  the  "  Warrior,"  be  opposed  in  action  by  an  unarmoured  ship  such  as 
the  "  Narcissus,"  and  the  case  will  be  represented  to  perfection.  Not  one  of  the 
"Narcissus's"  guns,  as  at  present  armed,  could  perforate  the  Warrior's"  armour 
under  any  circumstance  ;  whilst  even  the  boat's  guns  of  the  "  Warrior  "  would  do 
good  destructive  work  against  the  sides  of  the  "  Narcissus  "  at  almost  any  angle  of 
incidence.  So  that  whilst  the  "  Warrior  "  would  be  quite  safe  against  the  Narcis- 
sus," the  "  Narcissus  "  might  be  riddled  at  leisure  even  by  the  boat's  guns  of  the 
"  Warrior."  Your  thin  armour,  therefore,  compels  the  enemy  to  re-arm  his  fleet. 
That  re-armament,  or  re-distribution  of  ordnance  into  fewer  and  heavier  pieces,  is 
one  of  the  most  urgent  necessities  of  our  own  fleet — namely,  that  existing  vessels, 
armoured  and  unarmoured,  should  be  all  re-armed,  so  as  not  to  be  compelled  to  run 
away  from  a  thicker  sided  foe,  but  be  competent  to  fight  whatever  ships  of  equal 
weight  of  metal  they  may  happen  to  meet.  This  can  only  be  done  by  increasing  the 
velocities  of  the  shot  or  their  weight,  and  though  it  is  the  rifling  which  causes  British 
guns  to  have  "  decidedly  the  lowest  velocities,"  yet  an  increase  in  the  weight  of  the 
guns  would  be  necessary  to  secure  perforation  in  all  cases.  The  point  which  I 
wish  to  emphasise  is  that  the  power  of  the  ship  is  not  to  be  measured  by  the  thick- 
ness of  the  armour,  but  by  the  force  and  number  of  the  blows  she  can  give  the 
enemy,  and  her  power  of  artillery  penetration. 

Captain  Selwyn,  R.N. :  I  shall  ask  to  be  allowed  to  say  a  few  words  upon  the  ques- 
tions that  Mr.  Barnaby  has  proposed  to  us,  and  I  may  say  before  I  do  so,  as  Major 
Moncrieff  has  been  adverted  to,  I  know  that  he  is  at  this  moment  engaged  at  New- 
castle inspecting  a  gunboat  built  for  the  Dutch  in  which  liis  princij^le  has  been 
applied  on  the  liydropneumatic  plan,  and  which  I  believe  has  been  a  perfect  success. 
There  is  no  difficulty  whatever  on  that  principle  in  bringing  any  gun  you  like  to  use, 
entirely  below  the  water-line  whenever  it  is  not  actually  firing.  That  disposes  of  the 
question  in  great  measure  as  to  covering  the  guns. 

With  regard  to  the  question  for  what  purpose  we  put  armour  on  oui'  ships,  I 
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think  my  naval  brethren  have  given  a  very  short  answer  to  that.  Not  even 
Mr.  Plimsoll,  with  ail  his  value  for  Jack  Tar's  life,  could  ever  persuade  sailors  to 
think  the  ship  that  carried  them  was  not  worth,  more  than  any  of  their  individual 
lives.  We  are  all  willing  to  abide  by  the  sliip  that  carries  us,  and  we  want  her 
protected  first  and  before  all.  But  we  want  her  protected  intelligently  ;  we  do  not 
want  a  quantity  of  iron  devoted  to  protecting  the  ship  which  really  neitlier  protects 
the  guns  nor  the  ship.  In  the  enormous  broadsides  which  we  see  in  our  modern 
armour-clads,  I  should  like  to  ask  how  much  of  the  armour  actually  protects  the 
ship's  life,  and  how  much  actually  protects  the  lives  of  any  men  fighting  the  guns  ? 
how  much,  again,  protects  the  machinery,  if  it  be  properly  placed  where  it  ought  to 
be  placed,  within  the  protection  of  the  water  ?  It  is  the  want  of  skill  in  the  distri- 
bution of  the  weight ;  the  idea  that  it  was  necessary  to  armour-plate  the  whole  out- 
side, that  has  led  us  into  the  difficulty  which  I  am  happy  to  see  Mr.  Dudgeon  says 
is  no  difficulty  at  all,  of  not  being  able  to  carry  enough  armour  where  it  ought  to  be 
placed  and  where  it  is  wanted.  If  we  carry  our  guns  below  the  water-line,  and  by 
dint  of  intelligent  machinery  are  able  to  bring  them  up  to  fire,  we  certainly  do  not 
want  armour  to  protect  the  guns,  and  equally  little  to  protect  the  crew,  because  they 
remain  below  water.  We  should  want  armour  very  much  indeed  to  protect  the 
machinery  of  the  guns  if  we  were  to  attempt  to  carry  guns  "  en  harbetter  That  is  a 
term  that  I  do  not  accept  as  applicable  to  anything  which  floats  on  the  ocean, 
harhette  is  to  be  applied  where  the  plane  is  absolutely  steady  at  all  times  and  in  all 
weathers.  That  is  never  to  be  expected  in  the  case  of  a  ship.  Whether  it  be  from 
the  curved  fire  of  a  distant  enemy,  or  from  the  rolling  and  other  movements  of  your 
own  ship,  a  barbette  gun  is  exposed  in  every  direction ;  and  the  same  objection 
precisely  applies  to  any  idea  of  a  traverse  at  the  bows  or  stern  of  a  ship.  There  is 
no  time  during  the  approach  of  two  ships  to  each  other  from  the  distance  at  which 
they  begin  firing  till  they  come  up  very  close  to  each  other,  at  which  they  may  not 
■expect  to  receive  a  plunging  fire,  whether  of  grape  or  shrapnel,  or  even  of  shot  and 
sliell  bursting  at  proper  distances  all  along  that  deck,  in  spite  of  the  traverse  at  the 
bow.  Therefore  I  do  not  regard  any  contrivance  which  is  thought  out  simply  as 
though,  the  ship  were  constantly  floating  on  a  plane,  as  having  any  value  whatever 
at  sea,  and  I  should  beg  the  reconsideration  of  that  whole  subject. 

I  will  now  proceed  to  the  question  of  how  much  armour  ought  to  be  given  to  the 
guns  and  to  the  ship.    I  have  shown  that  really  no  armour  ought  to  be  necessary 
for  the  guns  at  all :  how  much,  then,  is  necessary  for  the  ship  ?   In  the  case  of  the  ram 
and  torpedo,  there  is  no  possible  thickness  of  armour  and  no  possible  protection  on 
which  we  could  rely.    One  of  these  ships  going  at  five  knots,  let  alone  ten,  twelve, 
or  fourteen,  would  drive  through  armour  and  everything  else,  as  if  it  were  so  much, 
pasteboard,  and  I  do  not  believe  that  there  will  be  any  of  the  little  fiddling  about, 
so  beautifully  word-painted  by  Admiral  Touchard,  but  which  would  simply  result  in 
.saying,  "  I  will  give  you  a  little  poke  in  the  ribs  now,  and  then  I  will  go  away  and 
just  touch  you  somewhere  else."  The  very  first  time  a  ship  is  fairly  struck  by  a  ram, 
unless  she  is  very  much  more  protected  than  she  is  now,  she  goes  to  the  bottom, 
that  is  quite  certain,  and  with  very  little  damage  to  the  attacker,  wonderfully  little 
damage  to  the  moving  object.    Admiral  Sir  Greorge  Sartorius  foresaw  a  great  deal  of 
this,  and  I  think  if  his  opinions  had  been  more  weighed  at  the  time,  we  might  have 
got  faster  forward  than  we  have.    As  Sir  John  Hay  has  said  there  is  another  ques- 
tion which  will  answer  many  of  these  questions.   Why  do  not  I  want  any  protection 
from  torpedoes  ?    Provided  that  it  does  not  blow  the  ship  to  pieces  altogether,  no 
amount  of  water  that  could  enter  the  ship  would  suffice  to  sink  her,  if  that  ship  were 
moved  by  a  turbine  propeller.   Secondly,  Sir  John  Hay  very  properly  said,  speed  was 
one  of  the  great  conditions  we  seek.    Why  is  it  undervalued      We  say,  speed  can  be 
-obtained  by  the  turbine  propeller  which,  no  other  form  of  propeller  will  give,  simply 
because  it  is  not  dependent  on  the  immersion  of  the  propeller  for  the  degree  of 
propulsion  it  can  give.    As  the  late  Mr.  Murray  told  you  here,  its  power  is  simply 
dependent  on  the  engine-power  you  can  develop  in  the  ship ;  you  can  drive  tlie 
ship  at  any  speed  you  please,  of  course  with  a  certain  increase  of  boiler  power. 
Therefore  no  armour  is  necessary  to  secure  the  ship  against  sinking  if  she  be  pro- 
perly engined.     Her  steering  power,  another  great  point,  as  Sir  John  Hay  has 
said,  is  very  much  subject  to  that  question  of  the  turbine  ;  we  do  not  want  armour 
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again  for  the  stern.  I  do  not  care  abont  the  rudder ;  the  rudder  is  of  no  more 
account  to  me  for  the  purpose  of  steering.  The  instant  I  get  a  proper  propulsive 
engine  I  do  not  want  to  protect  the  bows  at  all,  because  I  do  not  propose  to  place 
the  guns  there,  and  having  no  idea  tliat  when  I  can  use  the  ram,  the  gun  will  be 
used  in  preference.  I  may  confine  my  armour  then  very  much  to  the  interior  of  the 
ship,  not  to  the  exterior.  It  is  quite  possible  to  build  ships  well  without  putting 
armour  outside  their  skins.  The  skins  will  not  be  much  hurt  by  being  pierced  above 
water ;  you  may  allow  them  to  be  pierced  as  much  as  you  please.  If  you  wish  to 
do  it,  you  may  confine  your  armour  inside  to  a  very  much  smaller  perimeter  tlian 
your  external  outline.  That  will  economize  weight.  If  you  try  to  do  away  with 
armour  altogether,  I  join  entirely  with  my  brother  officers  in  saying,  you  can  never 
persuade  me  that  the  man  who  is  not  protected  from  any  shot  or  shell,  is  better  off 
than  he  w^ho  is  protected  against  some,  but  not  all ;  and  you  can  never  persuade  me 
that  human  beings  will  fight  better  in  proportion  as  they  have  less  protection.  Let 
us  lighten  the  ship  reasonably.  Let  us  strive  rather  to  accumulate  our  protection 
on  those  points  which  do  need  it,  and  do  away  with  it  on  those  points  where  it  is  not 
essential,  and  on  which  Ofiicers  at  sea  will  tell  you  we  could  very  well  do  without  it. 
We  would  much  rather  that  you  would  not  load  us  with  great  weights  at  the 
bow  and  stern ;  we  will  sacrifice  a  great  deal  in  order  to  keep  the  weights  out  of  the 
bow  and  stern,  for  the  ship  will  be  more  handy,  more  ready  to  encounter  heavy 
weather,  and  will  strain  less  at  sea.  The  first  weights  we  have  always  got  rid  of  at 
sea,  when  in  danger,  are  those  of  the  extremities.  Then,  if  you  send  us  to  sea  in 
vessels  with  masts,  let  us  have  masts  so  placed  and  so  proportioned  that  the  ship 
will  wear  and  stay  with  these  masts,  for  if  she  will  not,  you  had  better  never  put 
them  there  at  all.  As  for  impossible  sails  calculated  on  centres  of  effort  which  do 
not  exist  at  sea,  things  which  no  seaman  on  earth  can  handle  in  any  sort  of  way,  I 
say,  sweep  them  away  altogether,  do  not  give  us  a  pretence,  do  not  jury-iig  us  on 
leaving  port.  I  think  there  is  talent  sufficient  in  the  Navy,  and  I  hope  in  the 
Controller's  Department,  to  put  masts  where  they  ought  to  be  in  the  ships.  I  am 
sorry  to  say  we  have  not  seen  that  very  desirable  circumstance  fully  carried  out  in 
the  ships  which  have  been  sent  to  sea  of  late  years  ;  they  have  been  more  remarkable 
for  the  extreme  persistence  with  which  they  pursue  a  straight  coui^se  when  their 
captain  wishes  them  to  turn  round,  and  with  which  they  turn  round  when  their 
Captain  wishes  them  to  do  the  reverse.  They  are  not  seamen's  vessels ;  in  fact,  I 
have  often  said  before,  they  never  will  be  seamen's  vessels  till  those  who  build  them 
first  pass  some  portion  of  their  early  life  at  sea.  It  wiU  conduce  very  much  to  their 
health,  and  I  hope  to  their  knowledge. 

The  Chairman  :  I  did  not  come  here  to  discuss  these  points,  but  to  hear  the 
opinions  of  various  gentlemen.  From  what  has  been  said,  and  the  opinions  that 
have  been  expressed,  it  appears  that  most  Officers  are  of  opinion  that  the  first  point, 
in  answer  to  Mr.  Barnaby's  questions,  is  to  protect  the  vessel  from  being  sunk  by 
shot,  or  by  a  ram,  or  by  torpedoes  ;  but  that  when  you  come  to  add  by  a  ram,  or  by 
torpedoes,  it  makes  it  a  very  difficult  question  indeed  to  answer,  how  you  are  to  dis- 
pose of  this  iron — how  you  are  to  protect  her,  if  she  is  to  be  protected  with  iron — 
where  you  are  to  put  the  iron.  It  is  quite  clear  that  a  narrow  band  of  iron  round  a 
ship  will  not  protect  her  from  a  ram,  and  it  is  also  as  clear  that  it  will  not  protect 
her  from  a  torpedo.  The  gentleman  who  has  just  spoken  and  Sir  John  Hay  have 
rather  a  good  opinion  of  the  turbine.  The  turbhie  is  good  so  far  as  this,  that  almost 
the  larger  the  hole  in  the  ship's  bottom,  the  better  the  turbine  will  work.  That  is 
all  so  far  true,  if  you  can  calculate  upon  a  reasonable  hole,  but  what  I  contend  is, — 
and  I  am  afraid  it  will  be  the  case  whenever  any  of  these  torpedos  get  under  a  ship's 
bottom, — that  they  will  knock  the  whole  bottom  to  pieces,  turbine  and  everything  else, 
and  the  vessel  will  be  down  in  five  minutes.  There  is  the  difficulty.  I  dare  say  you 
all  know  that  torpedoes  are  now  contrived  with  internal  machinery  that  works  not 
by  steam,  but  by  compressed  air.  These  torpedoes  will  go  at  the  rate  of  8  or  9- 
knots  for  a  considerable  distance,  and  carry  a  sufficient  charge  Avhen  they  strike 
or  get  under  a  vessel,  certainly  to  blow  her  up. 

Then,  with  regard  to  protecting  the  guns.  I  think  it  has  been  advocated  that 
you  had  better  have  a  good  number  of  guns.  Well,  if  you  have  a  number  of  guns, 
it  is  quite  impossible  to  protect  them  by  armour.    I  have  a  great  objection  to  go 
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back  to  the  old  system  of  a  number  of  guns.  What  we  ought  to  have  is,  few  guns 
and  heavy  ones,  and  those  few  guns  in  turrets.  What  I  believe  to  be  about  the  most 
powerful  vessel  that  could  be  constructed  now-adays  would  be  a  ram,  with  one  turret 
and  two  35-ton  guns.  It  would  take  very  little  armour  to  protect  these  guns,  and 
the  armour  that  protects  the  guns  will  protect  the  men.  In  fact  there  are  no 
men  to  protect,  for  in  the  turret  with  two  35-ton  guns  you  need  not  have  above 
three  men  in  the  turret ;  all  the  rest  of  the  crew  can  be  below,  under  water.  By 
the  machinery  we  have  to  work  these  turrets  with,  the  men  are  not  in  the  j)ortion  of 
the  turret  in  which  the  guns  are  fired ;  they  are  down  below  working  the  winches. 
With  regard  to  the  question  whether  armour  that  will  not  keep  out  shot,  is  worse 
than  no  armour  at  all,  I  think  any  Officer  that  had  to  choose  between  an  un- 
armoured  ship  and  one  with  the  "  Warrior's "  armour  would  say,  I  will  tak^ 
^'  the  4i  inches,  for  that  is  better  than  nothing.  I  will  never  if  I  can  help  it,  let 
"  them  have  a  fair  shot  at  me.  If  I  have  the  heels  of  my  enemy  I  will  keep  my 
"  bow  on  and  4i^-mch  armour  will  keep  out  a  shot  from  an  18-ton  gun,  unless  it 
is  a  fair  hit,  and  any  gentleman  who  has  been  at  sea  will  know  that  it  is  rather  diffi- 
cult to  get  a  fair  hit. 

With  regard  to  what  Sir  John  Hay  said  about  what  vessels  we  want,  I  think  that 
is  the  most  important  point  of  all.  The  vessels  that  we  have  got,  or  the  vessels 
that  we  are  now  building,  what  are  they  fit  for  ?  What  will  they  do  ?  We  are 
building  a  set  of  vessels  now  without  masts,  the  most  powerful  vessels  that  have 
ever  been  built  as  far  as  guns  go,  but  nobody  knows  what  they  will  do.  I  un- 
derstand they  are  built  for  sea-going  ships,  not  cruising  ships,  but  ships  fit  to  go 
to  sea  whenever  the  service  requires  it,  and  to  go  abroad.  Now  we  are  not  agreed 
upon  that.  Many  naval  Officers  and  architects  say  that  these  ships  are  fit  to  go  any- 
where. I  have  always  had  my  doubts  about  it,  but  I  never  objected  to  build  one. 
I  was  always  an  advocate  for  building  one  of  those  ships  on  trial.  When  Captain 
Coles  was  allowed  to  build  his  ship,  we  were  of  opinion  that  that  ship  never  would 
be  an  efficient  sea-going  ship,  nor  a  safe  ship  at  sea.  But  there  was  a  great  dif- 
ference of  opinion  on  the  subject.  The  public  took  up  the  idea  and  backed  up 
Captain  Coles,  and  what  I  said  then  was,  let  them  buiid  a  vessel  on  trial.  The 
Government  allowed  Captain  Coles  to  build  a  vessel  on  trial,  but  we  thought 
that  Captain  Coles'  plan  would  not  make  her  sea-going.  We  recommended  a  vessel 
like  the  "  Monarch."  Captain  Coles'  vessel  was  tried  for  a  long  time  at  sea,  and 
it  was  thought  that  she  was  perfect.  People  began  to  say,  "  How  mistaken  you 
"  were  ;  how  little  you  know  about  sea-going  affairs  and  then  we  know  how  she 
was  unfortunately  caught  in  some  particular  sea,  and  a  puff"  of  wind  sent  her  to  the 
bottom.  This  shows  that  we  ought  never  to  build  ships  upon  new  designs  without, 
the  moment  we  have  got  one  launched,  giving  her  a  fair  trial — not  a  trial  such  as 
when  a  ship  goes  off  in  smooth  water  with  a  common  sea  in  the  channel  and 
with  an  easterly  wind — but  whether  she  will  stand  an  Atlantic  swell.  You  have- 
heard  that  the  height  of  the  Atlantic  waves  have  been  calculated  at  from  20, 
30,  40,  to  50  feet,  and  Admiral  Fitzroy  gives  very  good  reasons  for  saying  he  has 
seen  waves  60  feet  high.  When  you  build  these  low  free-board  ships  to  go  to  sea 
with  a  high  centre  of  gravity,  which  is  one  of  the  most  material  points,  I  repeat  you 
ought  never  to  build  a  second  until  the  first  has  been  tried  upon  the  point  of  sea- 
worthiness. 

Captain  Hoseason,  R.N. :  Is  it  out  of  rule  for  us  to  ask  Mr.  Barnaby,  as  he  has 
kindly  brought  a  new  plan  of  a  ship  before  us,  if  he  would  explain  some  other  pomts 
connected  with  her  besides  those  about  the  gun-battery  ?  I  should  like  to  ask  whether 
that  is  a  full  masted  ship  or  not,  and  w^hat  her  capacity  for  fuel  is  ?  There  are  also 
two  ways  of  considering  the  value  of  a  ship's  battery  at  sea :  in  the  one  a  ship  that 
can  steam  long  enough  to  keep  a  small  battery  for  a  month  at  sea,  in  the  other,  that 
of  a  ship  that  can  only  steam  long  enough  to  keep  a  larger  battery  a  iveeJc  or  2ifort- 
nigJit  at  sea.  The  question  turns  upon  the  different  services  to  which  you  wish  to 
apply  the  ship,  and  it  is  a  question  whether  a  vessel  w^ith  a  less  number  of  guns  and 
more  fuel  is  not  under  certain  conditions  much  more  efficient  than  another  vessel 
with  more  guns  and  with  less  fuel.  We  know  nothing  about  that  ship  (pointing  to 
the  diagram)  except  as  regards  her  gun  battery.  We  do  not  know  whether  she  is  a 
full  masted  ship  or  not.    I  have  had  a  pamphlet  kindly  sent  to  me  by  Sir  Thomas 
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Sjmoncls,  in  which  he  designates  all  onr  ironclad  ships  as  built  on  an  insane  principle 
of  being  over-masted.  I  -want  to  know  if  this  ship  is  one  of  those  that  will  come 
under  that  category.  It  is  evidently  a  new  ship,  and,  I  believe,  she  is  approved  of. 
What  is  her  sail  power  ? — what  is  her  steaming  power  ? — and  what  is  her  speed  ? 

Mr.  Barnaby  :  This  (open  battery)  ship  of  course  does  not  exist  at  all :  the 
question  is  put  to  me  with  regard  to  the  Temeraire,"  The  T6m6raire"  will  have 
two  masts  only. 

Captain  Hoseason  :  Auxiliary  area  of  canvas  or  prii  ary  ? 

Mr.  Barnaby  ;  With  about  the  same  area  of  canvas  as  is  given  to  the  armoured 
ships  of  the  "  Iron  Duke  "  class.  The  speed  under  steam  is  expected  to  be  14  knots. 
The  coal  endurance  will  be  at  least  50  per  cent,  better  than  that  of  any  of  the  pre- 
sent ironclads. 

Captain  Hoseason  :  Is  that  due  to  improved  engines,  or  to  the  quantity  of  coal 
carried?    Do  you  mean  to  say  she  will  carry  50  per  cent,  more  coal ? 
Mr.  Barnaby  :  I  do  not. 
Sir  John  Hay  :  Not  the  "  Devastation  "  ? 

Mr.  Barnaby  :  No,  the  masted  ships.  The  quantity  of  coal  I  am  speaking  of  is 
the  quantity  called  the  complement  of  the  ship ;  but  the  Controller  of  the  Navy  has 
insisted  on  having  the  bunkers  made  large  enough  to  carry  a  much  larger  suj)ply  of 
coal  than  is  usually  carried. 

Captahi  HosEASON  :  What  is  the  amount  ? 

Mr.  Barnaby  :  It  is  not  of  much  value  to  tell  the  amount,  because  the  size  of  the 
ship  ought  to  be  taken  into  consideration. 
A  YisiTOR  :  How  many  days  full  steaming  ? 

Mr.  Barnaby  :  About  3^^,  but  that  is  not  the  way  in  which  the  matter  should  be 
iooked  at. 

Captain  Hoseason  :  It  is  not  the  way  I  should  look  at  it,  but  I  should  better 
understand  it  if  you  will  give  me  the  hond  fide  number  of  tons. 

Mr.  Barnaby  :  The  "  Temeraire  "  will  carry  500  tons  as  her  complement ;  she 
carries  700  tons,  but  500  tons  is  her  complement. 

Captain  Hoseason  :  What  is  her  displacement? 

Mr.  Barnaby  :  8,300  tons.  • 

Captain  Hoseason  :  Then  her  ecoliomy  is  entirely  due  to  the  principle  of  tlie  engines. 

Mr.  Barnaby:  Entirely,  but  the  bunkers  are  made  large  enough  to  contain  a 
larger  quantity  of  coal  than  is  the  proper  complement  of  the  ship. 

The  Chairman  :  The  vessel  is  not  a  fully  masted  ship  ? 

Mr.  Barnaby  :  She  is  masted  like  an  ordinary  ironclad. 

Captain  Hoseason  :  Is  she  masted  as  much  as  the  "  Bellerophon"  ? 

Mr.  Barnaby  :  No,  because  she  has  two  masts  and  the  "  Bellerophon  "  has  three. 

The  Chairman  :  The  question  about  them  all  is,  that  they  are  unmanageable. 
The  hull  is  so  heavy  for  the  force  of  the  sails,  that  you  cannot  manage  them.  They 
have  not  sail  enough.  Is  this  ship  masted  in  the  same  proportion  as  the  other  iron- 
clads ? 

Mr.  Barnaby"  :  We  are  getting  now  into  the  very  important  question,  "  How  are 
"  you  going  to  mast  ironclads  ?  "  which  needs  half  a  dozen  lectures  in  itself.  There 
are  gentlemen  who  believe  that  you  can  make  an  ironclad  sail  as  you  can  make 
ship  that  is  not  armour-clad,  but  you  cannot  do  so. 

G-eneral  Schomberg  :  Would  you  allow  me  to  ask  Mr.  Barnaby  whether  he 
would  describe  how  the  French  guns  are  placed,  in  order,  as  Admiral  Touchat 
states,  to  deliver  a  broadside  before  ramming  ? 

Mr.  Barnaby:  The  idea  is  impracticable,  I  think.  Allow  me  now  to  say  that  I  am 
very  much  indebted  to  the  gentlemen  who  have  been  kind  enough  to  help  us  to 
discuss  these  qviestions  this  evening. 

The  Chairman  :  In  the  remarks  I  made  with  regard  to  the  trial  of  the  new  ships 
I  did  not  allude  to  the  necessary  trials  with  regard  to  their  stability,  but  when  they 
are  forced  against  those  seas.  I  think,  gentlemen,  you  will  allow  me  to  thank 
Mr.  Barnaby  for  the  very  excellent  lecture  which  he  gave  us  ;  and  I  hope  that 
some  good  result  either  to  us  or  him  may  follow  from  the  discussion.  The  great 
point  in  all  these  discussions  is,  if  possible,  to  come  to  some  decided  conclusion ;  we 
vary  in  opinion,  and  very  often  the  subject  is  left  as  open  and  wide  as  when  we  began. 
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THE  METEOROLOGY,  SEA  TEMPERATURE,  AIS^D  CUR- 
RENTS OF  THE  10°  SQUARE  OF  THE  ATLAOTIC,  WHICH 
LIES  BETWEElSr  THE  EQUATOR  AND  10°  N.,  AND  FROM 
20°  TO  30°  W. 

By  Captain  H.  Toynbee,  F.R.A.S.,  Marine  Superintendent,  Meteoro- 
logical Office,  Board  of  Trade. 

Much  good  work  has  been  done  by  Maury,  whose  death  we  have  now 
to  lament  after  a  long  and  able  life  chiefly  devoted  to  the  Science  of 
Meteorology,  also  by  Admiral  FitzRoy,  the  Hydrographical  Department 
of  the  Admiralty  under  Admiral  Richards,  and  others,  towards  repre- 
senting in  a  general  way  the  wind  and  other  weather  data  of  the 
Atlantic ;  but  now  that  the  Meteorological  Office  has  been  supplying 
standard  instruments  for  18  years  on  the  plan  commenced  by  Admiral 
FitzRoy,  and  receiving  logs  in  which  the  force  of  the  wind  is  always 
entered,  it  seems  right  that  certain  important  parts  of  the  sea  should 
be  dealt  with  in  a  more  special  way. 

As  the  Equatorial  Doldrums  are  of  the  greatest  importance  to 
navigators,  especially  in  sailing  ships,  it  has  been  decided  to  commence 
with  them. 

Here  it  may  be  well  to  say  that  the  doldrums  are  the  calms  and 
unsettled  weather  which  exist  between  the  trade  winds ;  they  travel 
N.  and  S.  after  the  sun;  and  pass  twice  in  the  course  of  a  year, 
through  the  square  with  which  we  are  about  to  deal.  If  any  of  my 
hearers  are  afraid  of  forgetting  their  name,  they  have  only  to  pass 
once  through  them  to  have  it  impressed  on  their  memories  for  ever. 

The  10°  square  (No.  3  of  Mr.  Marsden's  numbered  squares)  extend- 
ing from  the  Equator  to  10°  N.,  and  from  20°  to  30°  W.,  has  been 
selected  as  the  one  of  most  importance,  and  in  which  the  largest 
number  of  observations  have  been  collected. 

In  that  zone  of  the  Atlantic  which  lies  between  the  parallels  of 
20°  N.  and  10°  S.,  shown  on  diagram  1  by  the  numbered  squares,  we 
have  extracted  nearly  125,000  observations,  and,  although  they  extend 
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over  the  twenty-six  numbered  squares,  we  find  tliat  nearly  60  per  cent, 
of  the  whole  were  taken  in  No.  3  square,  which,  for  distinction,  is 
slightly  shaded. 

The  data  for  this  square  have  been  sifted  into  monthly  charts  con- 
taining a  hundred  V  sub- squares ;  that  for  January  was  lithographed 
and  circulated  amongst  scientific  and  practical  men  interested  in  the 
subject ;  the  result  has  been  a  large  number  of  suggestions  which  are 
embodied  in  the  chart,  containing  twenty-five  2^  squares,  now  exhibited. 
It  gives  graphic  representations  of  the  direction  and  force  of  wind,  the 
amount  of  calm,  and  the  prevailing  currents,  besides  giving  the  original 
observations.  Reductions  of  the  diagrams  I  am  about  to  use  will  be 
on  the  corners  of  the  charts. 

Mr.  Francis  Galton,  who  submitted  a  short  memoir  in  1866  to  the 
British  Association  (Transactions  of  Sections,  ]3.  17),  on  the  iiew 
principle  of  "passage  charts,"  has  very  recently  sent  an  elaborate  com- 
munication on  the  same  subject  to  the  Royal  Society,  which  will  be 
read  at  an  early  meeting  after  Easter.  In  this  memoir,  he  not  only 
shows  how  to  compute  the  mean  distance  sailed  in  a  day,  in  any 
direction,  in  any  square,  by  ships  of  a  specified  class,  but  he  explains 
how  the  tedious  calculations  may  be  wholly  dispensed  v/ith  by  the  use 
of  a  small  machine ;  he  also  shows  how  iso chronic  charts  are  to  be 
constructed,  and  how  they  are  "to  be  used  in  connection  with  the  actual 
and  probable  conditions  of  wind  under  which  a  navigator  may  find 
himself.  - 

In  the  last  letter  which  I  received  from  the  much-lamented  Maury 
on  the  subject  of  the  January  Chart  of  one  degree  sub-squares,  which 
had  been  sent  to  him,  he  said : — 

"  Being  such  a  highway,  in  which  observations  are  so  frequent,  and 
being  in  a  meteorological  position  of  such  importance  as  it  is,  viz.,  at 
the  meeting  of  the  trade  winds  in  the  doldrums,  and  in  the  wedge  of 
the  westerly  monsoon  that  feeds  the  springs  of  the  ISi  iger ;  all  these 
circumstances  conspire  to  make  it  an  inviting  field  of  research. 
Wisdom  has  been  displayed  in  the  selection  of  this  square  for  minute 
investigation." 

"  These  investigations  are  in  continuation  of  the  wind  and  current 
charts,  and  they  not  only  confirm  several  important  discoveries 
announced  in  the  '  Sailing  Directions,'  as  they  were  uttered,  but  they 
develop  for  the  first  time  other  phenomena  of  a  highly  important  and 
interesting  nature."  "  This  is  a  most  valuable  contri- 
bution to  our  knowledge  touching  the  physics  of  sea  and  air.  It  is  of 
practical  use  to  navigators  also,  and  I  thank  you  heartily  for  it." 

This  letter  was  followed  by  another  from  his  daughter,  saying  that 
her  father  had  been  very  unwell,  but  w^as  again  convalescent,  and 
hoped  soon  to  write  to  me  respecting  the  paper  "  On  the  weather 
which  prevailed  about  the  time  that  the  '  City  of  Boston '  was  lost." 

The  promised  letter  never  came,  but  very  shortly  afterwards  we  had 
the  sad  news  of  his  death. 

We  will  now,  if  you  please,  turn  to  the  diagrams,  and  I  must  ask 
your  particular  attention  for  a  few  minutes  w^hilst  I  endeavour  to  give 
a  general  idea  of  them.    Although  they  are  numerous,  there  are  only 
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three  for  each  month,  and  when  yon  nnderstand  one  set  yon  will 
understand  all.  As  already  remarked,  they  are  enlarged  representa- 
tions of  the  small  diagrams  which  will  appear  on  the  lower  right-hand 
corners  of  the  charts  for  the  various  months,  and  which  are  published 
with  this  lecture  ;  they  represent — 

1st.  Isobars,  or  lines  of  equal  barometric  pressure  for  every  two- 
hundredths  of  an  inch,  on  which  are  drawn  arrows  flying  with  the 
prevailing  or  most  frequent  wind  for  the  month  in  each  2^  square. 
Northerly  winds  and  w^esterly  currents  are  shown  by  plain  arrows, 
southerly  winds  and  easterly  currents  by  dotted  arrows.  The  length 
of  an  arrow  is  in  proportion  to  the  force  of  the  wind ;  if  it  amounts 
to  5  or  more  of  Beaufort's  scale,  or  9  miles  a,n  hour  of  his  ship,  it 
extends  across  the  circle. 

2nd.  Air-isotherms,  or  lines  of  equal  air  temperature  for  each  degree  * 
Fahr. 

3rd.  Sea-isotherms,  or  lines  of  equal  sea-surface  temperature  for 
each  degree  Fahr.,  on  which  are  drawn  arrows  flying  with  the  pre- 
vailing current  for  the  month  in  each  2°  square.  The  length  of  an 
arrow  is  in  proportion  to  its  rate  in  24  hours,  50  miles  or  more  ex- 
tending quite  across  the  circle. 

My  hearers  must  remember  that  winds  are  named  after  the  direction 
from  which  they  come,  whilst  currents  are  named  after  the  direction 
towards  which  they  go ;  for  instance  an  arrow  pointing  to  the  north- 
westward represents  a  S.E.  wind,  but  a  IST.W.  current.  In  the  dia- 
grams, the  tails  of  the  wind  arrows  and  the  heads  of  the  current  arrows 
are  made  to  touch  the  cn*cle  at  the  points  of  the  compass  after  which 
they  are  named. 

The  remarks  on  l^atural  History  are  necessarily  vague,  sometimes 
because  a  Captain  may  not  know  the  right  name  of  a  bird,  fish,  or 
other  creature  seen,  at  other  times  from  his  having  an  indistinct  view 
of  it ;  still  they  have  been  thought  worthy  of  extraction. 

January. 

Isohars  and  Wind  Arroiv  (see  the  monthly  diagrams). — We  will  now 
turn  to  the  isobars  for  January.  That  of  lowest  pressure  (29'91)  is 
on  the  eastern  side  of  tlie  square,  and  it  increases  to  29*97  in  the 
north-western  corner ;  they  are  also  much  closer  together  in  the  no2^tli- 
western  corner  than  elsewhere.  Now  the  relative  length  of  the  wind 
arrows  shows  that  the  N.E.  wind  is  much  stronger  in  this  north- 
western corner,  where  the  isobars  are  closest,  than  in  the  rest  of  the 
square,  showing  the  relation  between  the  difi'erence  of  pressure  and 
wind  force. 

The  dotted  southerly  wind  arrows  are  much  shorter  than  the  plain 
northerly,  indicating  how  much  stronger  the  N.E.  trade  is  in  these  parts 
in  January,  than  the  S.E.  This  is  a  month  in  which  the  N.E.  trade  is 
pressing  its  way  to  the  southward.  By  referring  to  the  diagram  for 
December,  the  eye  can  make  a  very  fair  estimate  of  the  monthly 
change. 

First,  we  find  that  the  isobar  of  29'97  which  only  just  showed  itself 
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in  December  has  now  pressed  well  into  tlie  square,  in  fact  isobars 
97,  95,  and  93  have  each  come  about  2°  to  the  southward. 

Then  again  the  N.E.  trade  which  only  reached  6"  N.  in  December, 
is  now  down  to  4°  'N.,  and  it  has  decidedly  increased  in  force  ;  between 
6°  and  7°  "N.  we  find  that  it  has  increased  0'7  of  Beaufort's  scale,  or 
about  1^  miles  an  hour  of  his  ship. 

The  S.E.  trade  still  prevails  from  the  Equator  to  4°  N.,  but  it  has 
decreased  very  much  in  force  over  the  whole  zone,  the  decrease  amount- 
ing to  1|  miles  an  hour  in  the  speed  of  Beaufort's  ship.  This 
seems  to  show  how  in  January  the  rarefaction  of  the  air,  during 
the  summer  months  of  the  southern  hemisphere,  has  rendered  the 
pressure  to  the  south  of  the  Equator,  close  to  our  square,  nearly  the 
same  as  in  the  doldrum,  so  that  the  greatest  rush  of  air  into  the 
low  pressure  of  the  doldrum  is  from  the  northward,  where  the  cold  air 
lies  low  and  heavy.  We  also  find  that  in  January  there  is  a  great 
increase  in  the  percentage  of  upper  cloud  moving  from  the  south- 
westward,  whilst  there  is  a  decrease  in  that  of  upper  clouds  from  any 
northerly  direction. 

Isotherms  of  Air  and  Sea. — The  isotherms  of  air  for  January  show 
that  the  hottest  air  is  in  nearly  the  same  position  as  the  lowest  pressure 
and  hottest  sea ;  since  December  the  coldest  air  and  sea  have  made 
their  appearance  in  the  north-eastern  corner  of  the  square  where  the 
hottest  had  existed  since  October ;  this  sudden  change  seems  to  be  due 
to  the  southerly  progress  of  the  N.E.  trade  carrying  with  it  the  southerly 
and  south  westerly  current  along  the  coast  of  Africa. 

A  paper  "  On  the  Currents  and  Surface  Temperatures  of  the  I^"orth 
Atlantic  Ocean,"  (Official  ]^o.  12)  published  by  the  Meteorological 
Office,  shows  that  in  December  the  sea-isotherm  of  80°  is  in  and  to  the 
northward  of  the  north-eastern  corner  of  squaee  3,  whilst  in  January 
that  of  70°  nearly  touches  the  same  part  of  the  square.  These  facts 
support  the  wonderful  changes  which  we  find  since  December. 

Here  attention  may  be  called  to  the  great  similarity  in  the  trend  of 
the  isotherms  of  air  and  sea,  also  to  the  fact  that  the  sea  is  nearly  1° 
warmer  than  the  air.  This  difference  is  very  much  the  same  throughout 
the  year. 

Current  Arroivs. — The  plain  current  arrows  show  a  prevailing  and 
moderately  strong  westerly  or  rather  W.N.W.  current  from  0°  to  4°  N. ; 
whilst  there  is  a  westerly  and  sometimes  south-westerly  current  from 
6°  to  10®  ;  between  these,  in  the  neighbourhood  of  the  hottest  water, 
we  find  the  dotted  arrows  showing  an  easterly  current.  N'ow  the  pre- 
vailing wind  arrows  show  us  that  the  easterly  current  is  in  the 
doldrums  between  the  two  trades,  where  there  is  little  or  no  wind,  but 
no  doubt  a  heaping  up  of  the  water  caused  by  the  meeting  of  northerly 
and  southerly  winds,  hence  it  is  reasonable  to  suppose  that  when  the 
wind  which  drove  the  water  has  stopped,  it  will  return  to  the  eastward 
as  a  back  drift  ;  it  may  well  be  the  wai-mest  water,  for  it  has  been  the 
longest  in  the  tropics.  So  here  we  find  the  lowest  pressure,  lightest 
wind,  warmest  air  and  water,  and  an  easterly  current  in  nearly  the 
same  part  of  the  square. 

On  comparing  the  sea  isotherms  of  January  with  those  of  December, 
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we  find  that  the  temperature  of  the  sea  has  increased  in  the  southern 
part  of  the  square,  whilst  we  have  before  remarked  that  it  has  greatly 
decreased  in  the  northern.  We  cannot  be  surprised  at  this  increase,  for 
the  water  forming  the  westerly  drift  of  the  S.E.  trade  is  brought  up 
from  a  part  of  the  sea  which  has  been  exposed  to  the  southern  sum- 
mer's sun,  whilst  that  brought  down  by  the  N.E.  trade  has  been 
exposed  to  the  northern  winter.  Now  that  the  coldest  water  is  in  the 
northern  part  of  the  square  we  find  the  largest  amount  of  dew  there 
also;  in  December  it  was  over  the  cold  water  to  the  southward.  Another 
interesting  fact  is  that  with  this  increase  of  dew  comes  a  large  amount 
of  red  dust  from  Africa ;  in  the  north-eastern  corner  of  the  square  there 
is  48  per  cent,  of  mist  or  haze,  whilst  in  the  south-western  there  is  only 
5  per  cent.    In  the  north-eastern  corner  we  have  such  remarks  as  : — 

"  Air  very  close  and  sufibcating.  Very  damp.  Sun  not  seen  below  ^ 
"  8°,  on  account  of  the  thick  haze.    All  the  sails  and  ropes  red." 

So  here  we  have,  in  the  north-eastern  corner  of  the  square,  a  mixture 
of  moisture  and  dust,  which  must  remind  all  who  have  been  in  Madras 
during  March,  of  the  efiect  of  the  'long-shore"  southerly  winds,  which 
mix  the  moisture  from  the  surf  with  the  brick- dust  of  the  roads,  and 
produce  a  paste  which  partially  closes  the  pores  of  the  skin,  and  is 
believed  by  many  to  cause  the  boils  which  are  so  very  common  at  that 
season. 

Hemarhs, 

Winds. — All  steady  winds,  of  a  force  of  7  or  upwards,  were  from  the 
north-eastward,  also  64  per  cent,  of  the  squalls.  The  steady  strong 
winds  were  all  on  the  western  side  of  the  square.  Between  3°  and 
5°  N.  there  are  terrific  squalls  from  the  north-eastward. 

Currents, — An  outward  bounder,  near  St.  Paul's  Rocks  (see  the 
south-western  corner  of  square  3  on  Diagram  I),  had  a  strong  westerly 
current  of  2  miles  an  hour,  still  she  got  quickly  to  the  southward,  and 
only  tacked  to  the  eastward  for  4  hours. 

Clouds. — At  the  southern  limit  of  the  ^NT.E.  trade,  upper  clouds  were 
seen  to  move  from  the  south-eastward,  whilst  further  north  they 
came  from  the  south-westward,  as  if  they  were  affected  by  the  motion 
of  the  earth. 

Weather. — Lighting  was  most  frequently  seen  on  some  northerly 
bearing,  from  0°  to  4°  ST.,  and  on  some  southerly  bearing  from  4°  to  10°  N., 
indicating  that  its  origin  was  where  the  two  trades  met. 

Heavy  chain-lightning  and  "  corposants  "  were  seen  between 
5°  and  6°  [N".  There  was  an  awful  thunder-storm,  with  "  corposants," 
at  the  mast-heads  and  yard-arms,  between  9"  and  10°  IN".,  during  which 
time  the  wind  was  southerly,  though  well  in  the  region  of  the  N.E.  trades. 

Natural  History. — Yery  few  land  birds  or  insects  were  seen  :  they 
were  chiefly  in  the  doldrums,  between  3°  and  7°  N. 

Sperm  Wales  were  seen  between  4°  and  5°  N.,  and  again  between 
8°  and  9°  N.,  both  times  going  to  the  north-westward. 

Falling  Stars. — Falling  stars  were  most  abundant,  in  1860,  between 
the  1st  and  5th  instant. 
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Temperature  of  Rain. — The  mean  of  ten  observations  showed  the  rain 
to  be  2°  colder  than  the  air. 

Various. — A  severe  shock  of  an  earthquake  was  felt  at  1  p.m.,  the 
25th,  1859,  within  10  miles  of  St.  Paul's  Ilocks.=^ 

Red  dust  was  seen  on  the  sails  and  ropes,  chiefly  between  7°  and  10°  N"., 
where  more  than  40  per  cent  of  the  weather  observations  recorded  mist 
or  haze. 

Best  Boute  across  the  JEJquator. — A  careful  study  of  the  data  in 
SQUAEE  3,  and  of  that  in  the  squares  to  the  northward  and  south-west- 
ward of  it,  leads  to  the  supposition  that  it  would  be  well,  for  both  out- 
ward and  homeward  bounders,  to  keep  in  its  western  half  whilst 
passing  through  square  3. 

%  February. 

Isohars  and  Wind  Arroivs. — In  February,  we  find  the  lowest  pressure 
(29*93)  ranging  across  the  square  in  about  2°  N.,  whilst  that  of  29*95 
is  in  about  T  I?.,  and  29*97  in  9°  N".  All  have  advanced  to  the  south- 
ward since  January,  and  the  pressure  of  29*98  frequently  shows  itself 
in  the  northern  part  of  the  square. 

The  isobars  are  still  closest  in  the  north-western  corner  of  the  square, 
where  the  prevailing  north-easterly  wind  is  strongest.  The  X.E. 
trade  is  not  only  stronger  but  more  easterly  on  the  western  than  on 
the  eastern  side  of  the  square.  From  2°  to  10°  N.,  between  20°  and 
22°  W.,  the  prevailing  wind  is  nearly  due  north,  whilst  between  28° 
and  30°  W.  it  is  about  N.E.  by  IST. 

The  IST.E.  trade  has  gained  2°  to  the  southward  since  January,  and 
now  extends  to  2°  JST. 

The  S.E.  trade  has  retreated  2°  to  the  southward  before  the  IST.E., 
and  decreased  in  force  since  January.  It  is  strongest  on  the  western 
side  of  the  square. 

Isotherms  of  Air  and  Sea. — The  similar  trend  in  the  isotherms  of  both 
air  and  sea  seems  worthy  of  notice,  as,  also,  the  fact  that  the  sea 
remains  about  1°  warmer  than  the  air. 

The  air  isotherm  of  75°  (being  the  coldest  air  in  square  3,  due  to 
the  W.E.  trade),  shows  in  the  northern  part  of  the  square  this  month. 

The  temperature  of  both  air  and  sea  has  decreased  in  the  northern 
and  increased  in  the  southern  half  of  the  square.  Between  9  and  10  1^., 
the  air  has  decreased  1*^*8,  the  sea  1°*5,  whilst,  between  0°  and  2°  IS".,  the 

*  The  following  is  the  complete  extract  fiom  the  log  :  "  St.  Paul's  Rocks  bearing 
N.W.  by  JS".  by  compass,  distant  about  10  miles,  experienced  a  severe  shock  of  an 
earthquake,  if  that  term  may  be  applied  to  what  occurred  at  sea.  It  commenced 
with  a  rumbHng  noise  like  distant  thunder  and  lasted  about  forty  seconds.  I  am 
perfectly  famihar  with  earthquakes,  having  experienced  many  on  the  West  Coast  of 
America ;  but  I  never  felt  one  so  severe  as  this.  G-lasses  and  plates  that  were  on 
the  table  jingled  to  a  great  extent,  several  articles  were  shaken  off  the  after-hatch, 
and  the  ship  felt  as  if  grinding  heavily  on  a  reef  of  rocks,  and  that  she  was  doing 
so  found  general  belief,  for  the  cry  of  ^'  the  ship's  ashore "  burst  simultaneously 
from  the  lips  of  all  on  board,  and  the  watch  below  came  tumbling  up  in  great 
haste.  I  must  confess  that  I  was  very  much  startled,  and  ran  to  the  side  to  look 
for  the  bottom,  but  I  soon  remembered  what  it  was.  During  the  first  part  there  was 
a  small  confused  sea,  but  after  the  earthquake  a  heavj'  swell  from  N.N.E." 
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air  has  increased  1°*5  and  the  sea  There  has  been  no  change  in 

the  mean  temperature  of  the  air  between  5°  and  6°  N.,  and  none  in  that 
of  the  sea  between  4°  and  5^^  l!^^.  In  spite  of  these  great  internal 
changes,  the  mean  temperature  of  the  whole  square  has  not  changed 
since  January,  but  the  difference  in  the  position  and  trend  of  the 
various  isotherms  for  the  two  months,  shows  the  importance  of  this 
more  minute  work. 

Current  Arrows. — Westerly  currents  prevail  in  the  square,  the 
strongest  being  between  the  equator  and  2^  IST.,  where  the  S.E.  trade 
prevails. 

Easterly  currents  still  show,  on  the  eastern  side  of  the  square,  be- 
tween 4°  and  8°  N.,  they  are  where  the  prevailing  wind  is  northerly. 
Between  4°  and  5°  N.,  south-easterly  currents  prevail  over  all  others. 

RemarJcs, 

Wind. — The  remarks  on  wind  show  that  there  were  some  smart 
squalls  in  February,  and  that  the  wind  is  more  unsettled  on  the  eastern 
than  on  the  western  side  of  the  square. 

Currents. — There  is  only  one  mention  of  current  rips  between  the 
equator  and  2°  IST.,  whilst  they  abound  in  other  parts  of  the  square. 

Clouds. — The  remarks  on  clouds  are  similar  to  those  for  January. 

Weather. — The  remarks  on  the  direction  in  which  lightning  is  seen 
show  that  its  source  is  where  the  two  trades  meet.  Between  8°  and 
10°  N.  no  lightning  was  seen. 

Natural  History. — l^o  mention  is  made  of  any  land  birds  or  insects 
having  been  seen  in  February,  as  though  the  doldrums  were  too  far 
S.  for  them.  It  will,  also,  be  noticed  that  the  prevailing  wind  on  the 
eastern  side  of  the  square  is  northerly,  instead  of  being  north-easterly 
or  more  from  the  land,  as  in  the  previous  three  months. 

Stormy  petrels  seem  to  have  been  most  abundant  between  the  two 
trades. 

Various. — The  only  mention  of  red  dust  was  between  7"^  and  8""  ]^., 
on  the  eastern  side  of  the  square. 

Best  Route  across  the  Equator. — In  square  39  (see  Diagram  I),  in 
February,  the  winds  to  the  westward  of  the  Cape  Yerdes  are  decidedly 
stronger  than  those  to  the  eastward  by  about  a  mile  an  hour  of 
Beaufort's  ship  ;  and,  as  our  diagram  shows  them  to  be  much  stronger 
on  the  western  than  on  the  eastern  side  of  squaee  3,  there  can  be  little 
doubt  that  both  outward  and  homeward  bounders  should  keep  well  to 
the  westward,  especially  when  we  find  that  the  homeward  bounder 
would  meet  with  a  large  percentage  of  north-westerly  wind  (the  most 
trying  of  winds)  on  the  eastern  side  of  the  square,  whilst  they  do  not 
exist  on  the  western  side.  The  winds  near  Cape  St.  Roque  are  favour- 
able for  getting  to  the  southward  in  February. 

March. 

Isohars  and  Wind  Arrows. — In  March  we  find  the  lowest  pressure 
(29*91)  in  the  south-western  corner  of  the  square.  The  lowest 
monthly  mean  pressure  for  the  whole  square  (29 '9 31)  exists  in  March. 
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The  isobars  of  29*93  and  29*95  have  shifted  to  the  northward  since 
February,  and  that  of  29*97  still  exists  in  the  north-western  corner  of 
the  square.  There  has  been  a  general  decrease  of  pressure  in  the 
square,  owing  no  doubt  to  the  northern  advance  of  the  sun ;  the  greatest 
decrease  (-019)  was  between  2°  and  4°  N. ;  between  9°  and  10°  N.  it 
had  increased. 

The  isobars  are  still  closest  in  the  north-western  corner  of  the  square, 
where  the  relative  length  of  the  wind  arrows  shows  that  the  strongest 
wind  prevails ;  the  wind  arrows  also  show  that  the  N.E.  trade  is  still 
much  more  easterly  in  the  western  than  in  the  eastern  half  of  the 
square.  North-westerly  winds  are  common  on  the  eastern  side  of  the 
square. 

The  IT.E.  trade  is  more  decided  between  2°  and  4°  IST.  than  in 
February :  it  has,  however,  slightly  decreased  in  force  generally.  In 
February  the  northern  part  of  the  square  was  cooling  whilst  the  southern 
was  heating  ;  now  the  whole  is  getting  warmer,  which  may  account  for 
the  decrease  in  force  of  the  north-easterly  wind. 

The  S.E.  trade  still  prevails  from  the  equator  to  2°  ^N".,  and  is  very 
little  changed  in  force  since  February ;  it  is  strongest  on  the  western 
side  of  the  square.  ; 

Isotherms  of  Air.mnd  Sea.-r-^The  similarity  in  the  trend  of  air  and 
sea  isotherms  still  holds,  as  also  the  fact  that  the  sea  remains  about  1° 
warmer  than  the  air.  Their  drooping  to  the  southward  on  the  western 
side  of  the  square  is  no  doubt  a  result  of  the  stronger  north-easterly 
wind  there. 

The  mean  temperature  of  both  air  and  sea  in  the  whole  square  has 
increased  about  0°*6  since  February,  most  in  the  south-eastern  part  of 
the  square :  the  greatest  increase  was  between  3°  and  4°  K.,  where  it 
averages  1°*2  in  the  air,  and  1"  in  the  water.  It  seems  worthy  of  notice 
that  the  greatest  decrease  of  pressure  has  taken  place  where  there  was 
the  greatest  increase  of  temperature  in  air  and  sea. 

Current  Arroius. — The  plain  arrows  show  that  westerly  currents  pre- 
vail generally,  and  are  strongest  in  the  southern  part  of  the  square. 

The  dotted  arrows  show  that  south-easterly  currents  prevail  in  the 
north-eastern  part  of  the  square,  where  the  wind  is  chiefly  from  the 
northward,  and  not  unfrequently  from  the  north-westward.  The 
chart  of  1°  sub- squares  shows  a  large  amount  of  southerly  current 
between  7°  and  10°  IST. 

Bemarlcs, 

Wind. — The  remarks  on  wind  show  that  the  N.E.  trade  acquired 
great  force  at  times. 

Clouds  and  Weather, — Those  on  clouds  and  weather  lead  to  very 
similar  conclusions  to  those  derived  from  January. 

Natural  History. — A  very  large  number  of  stormy  petrels  (nearly  a 
hundred  at  once)  were  seen  in  the  doldrums  between  1°  and  2""  N.  and 
21°  and  22°  W. 

General. — Red  dust  is  met  with  to  the  northward  of  6°  I^.  No 
land-birds  or  insects  were  seen,  which  may  be  well  accounted  for  by 
the  winds  being  so  northerly  on  the  eastern  side  of  the  square. 


LIBRAE 
UNJVER.  ;TY  3f  ILIINOIS 


J aurrwllt.  USJnstUuJion/ 
Yol.l7. 


ISOBARS 

FOR  EACH  02  OF  AN  INCH 
AND  PREVAILING  WINDS. .H:  + 


APRIL 


ISOTHERMS 
OFAiR  FOR  EACH  DEGREE 
FAHREN  HEIT. 


ISOTHERMS 

OF  SEA  FOR  EACH  DEGREE  FAH^ 
AND  PREVAILING  CURRENTS.+  * 


MAY. 


JUNE 


NOTE  When  the, Jsobaris  urJsoBierrns  are  deduced-  ihTrn^the-daico  afl^'sqiuxres  thj^'ore,  representsid  hya^fcuTtbcordinzLOiLS 
hncJBrokervUnesTn^reh  coraieci  th£.dUferenipccrts  of arvIsohoTcn-J^oBuTrTh^hervihe  daicu  dices  riot 
ccuBLcn^xcxts-bexJhg  drawn/. 

Hi  ^ach  izrraw -fixes  -wiOviherriost  frecnherd^ ■windL  cTf^iis  squ.ccre. .  Jts  len^ri/v sTunvs  -the-TTvearv  farce  -up  -to  6  of 
3ecaxfor€sscale,andbxs  pr-opcrrtUTnal'-icrth^raix.perTicru^  STvip, 
Mrii^  Tt-dLes  car  hover  /ibrce  6 J  ea±enAing  ucro&s  -tke.  ccrcLe. . 

+  J^orther-iy  wui  ds  cuid^  W&jterh/  currervis  Tuxve  corvtim^Lous ,  whxLsh  Saufheriy^vind^  aridJ^cLsterly  currmis 

have  drUea.  amjws. 

^  JTie  Imffih^ofSie-  cuTreTd>  urraws  Lsjjrcpcn^tioriaL  -tv  idie.  rede,  -avZ4  Jururs  SOmzles  ecateruii'nqa'Cross  -th£  circle . 


J.  Joloims 


OF  THE  ATLANTIC. 


339 


Best  Route  across  the  Equator, — In  square  39  we  find  tlie  strongest 
winds  to  the  westward  of  the  Cape  Yerde  Islands  in  March,  and  they 
are  decidedly  stronger  on  the  western  side  of  square  3.  The  winds 
near  Cape  St.  Roque  in  March  are  favonrable  for  getting  to  the  south- 
ward, so  that  an  outioard-hoimder  should  keep  well  to  the  westward, 
and  might  safely  cross  the  line  in  27°  W.  Ahomeivard-howider  should 
certainly  keep  to  the  westward. 

April. 

Isohars  and  Wind  Arroivs. — In  April  pressure  has  generally  increased 
about  0*01  in.,  and  the  isobars  run  more  north-easterly  and  south- 
westerly in  their  direction. 

The  greatest  increase  of  pressure  has  been  between  2°  and  4°  'N. 
where  the  lowest  pressure  existed  in  March.  This  shows  how  gra- 
dually nature  provides  for  the  northern  advance  of  the  doldrum  and 
its  following  S.E.  trade,  for  in  May  we  shall  find  that  south-easterly 
winds  prevail  between  2°  and  4°  N.,  which  could  not  be  the  case  if 
there  were  not  a  higher  barometer  there  than  in  the  zone  to  the  north- 
wa.rd. 

Both  pressure  and  temperature  have  increased  this  month,  which  is 
rare ;  perhaps  it  is  a  kind  of  heaping  up  of  the  air  before  the  increased 
activity  of  the  S.E.  trade  sets  in,  causing  freer  egress  to  the  upper 
current.  The  great  amount  of  easterly  wind  experienced  in  higher 
northern  latitudes  at  this  season  may  be  related  to  this  heaping 
up  of  air  in  the  doldrums ;  for  before  easterly  winds  can  blow 
in  our  islands,  the  barometer  must  be  higher  to  the  northward  than  to 
the  southward  of  them,  and  any  check  to  the  upper  current  which 
supplies  air  to  the  area  of  high  pressure  in  about  35°  N.  would  tend 
to  produce  such  a  state  of  things. 

The  plain  wind  arrows  show  that  the  strongest  north-easterly 
wind  is  still  in  the  north-western  corner  of  the  square ;  that  the  [N'.E. 
trade  has  increased  in  force  between  2°  and  4°  N.,  especially  on  the 
western  side  of  the  square ;  also  that  between  20°  and  24°  W.  the  pre- 
vailing wind  is  still  very  northerly. 

The  dotted  wind  arrows  show  that  the  S.E.  trade  prevails  up  to  2°  N"., 
and  that  it  is  weaker  and  more  easterly  than  the  N.E. 

Isotherms  of  Air  and  Sea. — The  isotherms  of  air  and  sea  are  remark- 
ably similar  in  their  shajDC  and  position.  The  air  still  remains  one  degree 
colder  than  the  sea.  From  the  equator  to  2°  N.  there  has  been  a  slight 
decrease  in  the  temperature  of  the  air,  whilst  that  of  the  sea  has 
increased.  The  sun  having  been  a  month  in  the  northern  liemisphere, 
we  may  expect  the  air  of  the  S.E.  trade  to  be  cooler,  as  ic  would  feel 
the  change  sooner  than  the  water.  The  temperature  of  both  air  and 
sea  is  remarkably  uniform  from  0°  to  5°  JST.,  but  there  is  a  gradual 
decrease  of  about  1°  Fahr.  to  each  degree  of  latitude  between  this 
and  10° 

The  hottest  air  (81°*4)  and  sea  (82°'6)  experienced  in  the  southern 
part  of  the  square  during  the  year,  appear  in  its  soutn-ea.stera  corner 
in  April. 
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Ctirrcnt  Arroios. — The  plain  current  arrows  show  that  westerly  cur- 
rents are  the  most  prevalent  throughout  the  square,  whilst  their  rela- 
tive lengths  indicate  that  they  are  strongest  in  the  southern  part  of  the 
square. 

The  dotted  current  arrows  show  a  back-drift  to  the  eastward,  near 
the  spot  where  the  hottest  air  and  water  are  met  with.  By  referring 
to  the  wind- chart  for  April  we  find  a  large  per  centage  of  light  north- 
westerly winds  and  calms  where  this  easterly  current  prevails. 

JRjGmarhs, 

Wind. — Very  heavy  squalls  were  frequently  experienced,  especially 
between  2°  and  3°  N^.,  where  some  ships  lost  masts  and  sails. 

Currents. -^GviTTQiii  rips  were  very  abundant  throughout  the  square. 
It  will  be  noticed  that  the  prevailing  wind  blew  very  much  across  the 
prevailing  current,  especially  in  the  northern  part  of  the  square. 

Clouds. — The  upper  clouds  were  frequently  from  S.E.  when  the  wind 
was  ISr.E.,  as  remarked  in  January. 

Weather. — The  largest  per  centage  of  lightning  prevails  between  3° 
and  4°  IST.  The  largest  per  centage  of  mist  is  between  6°  and  7°  IST.  It 
has  decreased  in  amount  since  March. 

Natural  History. — Two  swallows  were  seen  in  the  doldrums  between 
3°  and  4°  IST.    A  moth  between  4°  and  5° 

A  hawk  devouring  a  stormy  petrel  as  it  flew,  between  5°  and  6°  'N. 

A  butterfly  between  6°  and  7°  1^. 

Various. — Red  dust  was  twice  seen  on  the  sails  and  rigging  of  ships 
between  7°  and  8°  'N. 

Best  Boute. — In  April  we  find  that  the  strongest  winds  are  to  the 
westward  of  the  Cape  Yerde  Islands,  especially  in  the  southern  part  of 
square  39°.  The  prevailing  wind  arrows  show  that  the  western  side  of 
SQUARE  3  has  much  the  strongest  winds.  Then  again  we  find  that  April 
is  a  good  month  for  getting  to  the  southward  near  Cape  St.  Hoque,  for 
although  the  winds  are  lighter  than  in  other  months,  still  they  are  very 
easterly  in  direction,  so  that  a  ship  may  safely  cross  the  equator  to  the 
westward  of  25°  W. 

Mat. 

Isoha.rs  and  Wind  Arroivs. — Pressure  has  generally  increased  about 
•02  since  April.  The  isobars  still  have  a  north-easterly  and  south- 
westerly trend. 

The  greatest  increase  of  pressure  has  taken  place  in  the  northern 
and  southern  parts  of  the  square,  though  it  has  been  very  equally 
distributed. 

The  plain  wind  arrows  show  that  the  N'.E.  trade  has  retreated  2° 
to  the  northward  since  April,  and  grown  weaker  in  force,  also  that  it  is 
still  much  more  easterly  and  stronger  on  the  western  than  on  the 
eastern  side  of  the  square. 

The  dotted  wind-arrows  show  that  the  S.E.  trade  has  advanced  2° 
further  ^N".  since  April,  and  increased  in  force. 

Isotherms  of  Sea  and  Air. — The  isotherms  of  sea  and  air  are  still 
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very  similar  in  their  position,  and  the  sea  is  aboat  1°  warmer  than  the 
air.  With  both  there  has  been  a  deci^ease  of  temperature  sinoe  April 
in  the  soath-eastern  corner  of  the  sqnare,  which  is  no  doubt  a  res  alb  of 
tha  increased  force  of  the  S.E.  trade.  In  the  l""  sub-square,  which  is 
in  the  south-eastern  corner  of  the  square,  the  decrease  of  tempsrafcure 
is  more  than  2^  since  April.  The  temperature  of  both  air  and  sea  has 
increased  in  the  northern,  and  decreased  in  the  southern  part  of  the 
square,  so  that  the  mean  for  the  whole  square  is  the  same  as  that  for 
April.  The  air  is  a  little  in  advance  of  the  sea  in  its  changes,  as 
would  be  expected,  making  it  as  warm  as  the  sea  in  the  'N. 

Current  Arroius. — The  plain  current  arrows  show  that  westerly  cur- 
rents prevail,  that  they  are  stronger  and  more  north-westerly  in  the 
southern  than  in  the  northern  part  of  the  square,  where  they  are 
chiefly  slightly  S.  of  W. 

The  dotted  current  arrows  show  how  the  easterly  current  has  gained 
ground  with  the  decline  in  the  force  of  the  IST.E.  trade,  also  that  it  is 
still  most  common  on  the  eastern  side  of  the  square  where  the  winds 
are  very  light. 

The  distribution  of  wind  and  current  in  the  square  is  very  similar  to 
that  for  January,  only  now  the  S.E.  trade  is  advancing,  whilst  the  I^.E. 
is  receding.  It  will  be  noticed  that  there  is  also  a  slight  resemblance 
in  the  trend  of  their  isobars  and  isotherms. 

Wind.  —  The  remarks  on  wind  show  that  squalls  were  more  abundant 
in  May  than  in  April.  Very  heavy  squalls  were  most  abundant  between 
5°  and  6°  1^.,  where  two  whirlwinds  were  experienced. 

Clouds. — The  amount  of  cloud  generally,  as  well  as  of  rain,  has 
increased  considerably  since  April,  probably  caused  by  the  in-rush  of 
cold  air  from  the  southward. 

Natural  History. — A  dragon-fl.y  was  seen  between  4P  and  5°  N". 
Several  land  birds  between  6°  and  7°  INT.  A  hawk  between  7°  and  8°  IST., 
and  a  snipe  between  9°  and  10°  I^. 

Vario2is. — 'No  red  dust  was  reported  in  May. 

Best  route  across  the  Equator. — In  square  39  the  outward  bounders  will 
find  a  stronger  and  more  steady  N.E.  trade  on  the  western  side  of  the 
Cape  Verde  Islands.  To  the  eastward  of  those  islands  there  is  a  large 
percentage  of  IST. W.  winds,  which  are  lighter  than  the  N.E. 

In  SQUARE  3  the  best  wind  seems  to  be  in  about  26°  W.,  but  perhaps 
it  would  be  well  to  strike  the  parallel  of  4°  IST.  in  about  24P  W.,  as  there 
is  a  S.E.  trade  and  westerly  current  to  the  southward  of  this  latitude, 
and  the  winds  near  Cape  St.  Roque  are  more  southerly  than  in  the 
previous  months. 

The  homeward  hounder  would  certainly  do  well  to  pass  the  parallel 
of  4P  N.  in  about  26°  W.,  seeing  that  he  will  thus  escape  thealarge 
amounts  of  light  north-westerly  and  northerly  winds  which  prevail  in 
the  north-eastern  part  of  the  square. 

June. 

Isohars  and  Wind  Arrows.  —  Pressure  has  increased  at  a  mean 
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amount  of  '034  over  the  whole  sqnare  since  May ;  this  is  the  greatest 
increase  during  any  month  in  the  year.  When  we  come  to  analyze 
this  increase,  we  find  that  it  amounts  to  '06  between  0°  and  2°  N., 
whilst  it  is  only  'Ol  between  9°  and  10°  N.,  now  between  0°  and  2°  IST. 
temperature  has  decreased  nearly  2°,  whilst  between  9°  and  10°  IST.  it 
has  increased  to  the  same  amount. 

The  isobars  are  irregular,  and  for  the  first  time  since  October  the 
hio'hest  pressure  shows  in  the  southern  part  of  the  square. 

The  plain  wind  arrows  show  that  the  K.E.  trade  has  retreated  2°  on 
the  western  and  4P  on  the  eastern  side  of  the  square  since  May,  also 
that  it  has  grown  weaker  in  force. 

The  dotted  wind  arrows  show  how  much  the  S.E.  trade  has  gained 
both  in  amount  and  force,  backed  up  as  we  find  it  is  by  an  in- rush  of 
high  pressure  from  the  southward. 

IsotJierms  of  Sea  and  Air. — The  isotherms  of  sea  and  air  show  that 
there  has  been  an  increase  of  temperature  in  the  N.  and  decrease  in  the 
S.  since  May,  so  that  now  for  the  first  time  since  ^sTovember  both  are 
colder  in  the  S.  than  in  the  ]N^.  The  hottest  air  and  water  are  now  on 
the  western  side  of  the  square  in  the  neighbourhood  of  the  lowest 
pressure. 

Current  Arrows. — The  plain  current  arrows  show  that  the  westerly 
current  between  0°  and  4P  K.,  which  is  due  to  the  S.E.  trade,  has 
become  more  decided  and  stronger,  but  is  still  running  a  little  to 
the  northward  of  W.,  whilst  that  due  to  the  N.E.  trade  only  holds  in  a 
few  2°  squares  in  the  north-western  corner  of  the  square  where  the 
N.E.  trade  still  prevails,  it  still  runs  a  little  to  the  southward  of  W. 
Between  them  comes  the  easterly,  dotted-arrow,  current,  which 
inclines  to  the  north-eastward  into  that  corner  of  the  square  which 
has  little  or  no  wind,  indicating  how  thoroughly  it  is  a  back- drift  of 
water  which  has  been  heaped  by  the  trades.  It  seems  worthy  of  notice 
that  the  sea-temperature  in  the  north-eastern  corner  of  the  square  has 
increased  3°  since  May,  which  is  no  doubt  caused  by  the  appearance  of 
the  warm  easterly  current  where  there  had  been  a  south-westerly  one. 

The  Admiralty  Current  Chart  of  the  Atlantic  Ocean  says  that  in 
the  summer  and  autumn  months  this  easterly  current  extends  as  far 
as  .53°  W.,  and  runs  at  a  rate  of  60  miles  in  24  hours  between  53°  and 
40°  W.,  getting  weaker  as  it  comes  to  the  eastward. 

BemarJcs. 

Wind.— Between  1°  and  2°  and  20°  to  21°  W.  there  were  three  or 
Tour  heavy  squalls  from  N.N.E.,  though  the  chart  shows  no  surface 
wind  from  that  direction ;  this  looks  like  a  downward  rush  from  the 
upper  current  which  abounds  from  N.E.  at  this  season.^ 

There  was  a  most  terrific  squall,  with  thunder,  lightning,  and  rain, 
between  5°  and  6°  and  21°  and  22°  W.  Between  8°  and  9°  1^.  and 
23°  to  24°  W.,  a  ship  lost  her  top-gallant  masts  in  a  heavy  squall. 

Clouds. — "  Cir.  from  N.E.,  wind  S.E."  is  now  a  very  common  entry; 

These  squalls  were  experienced  by  the  same  ship  on  the  same  day  (J une  9th) . 
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whereas  during  the  northern  winter  Cir.  from  S.E.,  wind  N.E." 
was  a  frequent  remark. 

Gurrents. — The  remarks  on  currents  show  that  much  easterly  current 
was  experienced  between  4°  and  7°  N.  Also  that  the  westerly  current 
is  frequently  very  strong  near  the  Equator;  from  0"^  to  3°  N.  it 
averages  nearly  30'  in  the  24  hours. 

Natural  History. — A  beautiful  ringdove  was  seen  between  4°  and  5°  N. 

Dragon- flies,  butterflies,  and  a  cloud  of  insects  called  "Mosquito 
Hawks,"  between  6°  and  T  N,,  and  a  swallow  between  T  and  8°  N. 
Locusts  and  butterflies  between  9°  and  10°  N. 

These  seem  to  have  been  brought  ofl*  the  land  by  the  tornadoes  which 
blow  from  the  eastward  during  the  commencement  of  the  rains. 

Best  route  across  the  Equator. — In  square  39,  the  strongest  winds  are 
still  in  the  western  half  of  the  square,  especially  to  the  southward  of 
16°  N".;  on  the  eastern  side  of  the  square  there  is  much  light  north- 
westerly wind  between  16°  and  18°  N. 

Considering  the  strong  westerly  current  near  the  Equator,  and  that 
southerly  winds  extend  so  very  far  north,  we  are  not  inclined  to 
recommend  a  westerly  crossing  to  outward  bounders  in  June,  especially 
when  we  consider  that  the  wind  is  frequently  very  far  south  near  the 
American  land  in  this  month.  Outward- bounders  should  stand  boldly 
to  the  eastward  with  the  southerly  wind  and  easterly  current,  crossing 
the  Equator  well  to  the  eastward.  Homeward- bounders  would  pro- 
bably do  best  by  crossing  the  parallel  of  6°      in  about  26°  W. 

July. 

Isohars  and  Wind  Arrows. — The  isobars  show  a  decided  increase  of 
pressure  since  June,  and  the  barometer  is  at  its  highest  point  for  the 
year.  The  mean  for  the  square  is  30*023.  The  highest,  30*069,  is. 
in  its  south-eastern  1°  sub-square,  whilst  the  lowest,  29*982,  is  in  its. 
north-western  corner. 

The  increase  of  pressure  is  irregularly  distributed,  for  whilst  it. 
averages  more  than  '04  in  the  southern  half  of  the  square,  it  does  not 
average  *01  between  7"  and  10°  IST.  Where  the  pressure  has  increased 
so  rapidly,  the  temperature  of  sea  and  air  has  decreased  nearly 
2"  Fahr. 

PJain  wind  arrows  have  disappeared  from  the  square,  and  southerly 
winds  prevail,  though  it  will  be  noticed  that  they  are  very  weak  in  the 
north-western  corner  of  the  square  where  the  'N.'E.  wind  was  pre- 
vailing in  June,  and  where  it  always  blew  with  so  much  more  force 
than  in  other  parts  of  the  square. 

Isotherms  of  Sea  and  Air. — The  isotherms  of  sea  and  air  have 
taken  a  very  decided  shape.  They  advance  at  the  rate  of  about 
1°  Fahr.  for  each  degree  of  latitude  into  the  south-eastern  corner  of 
the  square,  until  they  come  to  4°  N.,  where  they  suddenly  stop,  and 
those  for  79°  of  air,  and  80°  of  sea,  range  round  an  area  on  the  western 
side  of  the  square. 

Current  Arroivs. — The  plain  current  arrows  show  that  there  is  a  very 
strong  westerly  current  from  0°  to  4""  N.,  between  1°  and  2°  X.,  63  per 
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cent,  of  all  currents  are  north-westerly,  at  an  average  speed  of  40'  in 
the  24  hours ! 

To  the  northward  of  4°  JST.  the  dotted  current  arrows  show  that  there 
is  a  prevailing  easterly  current,  and  we  have  already  remarked  that 
in  latitude  4°  I^.,  which  is  along  the  line  of  contact  between  easterly 
and  westerly  currents,  the  change  of  temperature  in  air  and  sea 
ceases. 

To  the  northward  of  4°  W.,  where  the  prevailing  current  changes 
from  W.  to  E.,  the  prevailing  south-easterly  wind  becomes  more 
southerly,  and  to  the  northward  of  6°  it  is  S. 

BemarJcs. 

Wind. — The  southerly  wind  frequently  blows  with  a  force  of  7  in 
various  parts  of  the  square. 

Between  7°  and  8°  there  was  a  very  heavy  squall  from  IN'.N.E. 
force  9. 

Between  8°  and  10°  JST.  there  are  three  entries  of  wind  S.W.  8,  also 
hard  puffs  from  S.W.,  with  constant  heavy  rain. 

Between  8°  and  10°  N".,  the  southern  limit  of  the  IT.E.  trade  was 
met  with  five  times,  all  in  the  early  part  of  the  month,  and  nearly  all 
on  the  western  side  of  the  square. 

Weather. — Mist  is  now  most  common  over  the  cold  water  in  the 
southern  part  of  the  square. 

Clouds. — Upper  clouds  are  still  frequently  from  i^.E.  whilst  the 
wind  is  S.E.,  there  are  also  some  cases  even  in  the  southern  part  of 
the  square  when  the  upper  clouds  were  from  the  south-westward,  when 
the  wind  was  south-easterly. 

Currents. — Between  4°  and  5°  IST.  are  the  following  remarks: — "  Sea 
very  rough  and  turbulent."  "  Sea  breaking  like  boiling  water." 
"  Ship  on  the  edge  of  two  currents,  one  going  E.  the  other  N.W." 

Natural  History. — The  only  allusion  to  creatures  from  the  land  was 
between  5°  and  6°  ^N".  "  Land  birds,  like  hawks,  flying  to  the  north- 
eastward." As  land  birds  are  generally  most  ready  to  settle  on  ships, 
It  is  probable  that  those  were  sea  birds ;  if  so,  there  were  none  seen 
during  July. 

Sperm  and  other  whales,  grampuses,  and  black  fish  were  seen.  Be- 
tween 8"^  and  9°  'N.  we  have  "water  covered  with  porpoises  and  bottle- 
noses,  lying  perfectly  still."  So  perhaps  they  like  the  easterly  current. 
Fish  and  sea  birds  were  abundant.  Stormy  petrels  were  abundant  to  the 
southward,  but  not  mentioned  to  the  nortlward  of  6°  N.  So  perhaps 
they  find  suitable  food  in  the  cool  westerly  current. 

Best  Route  across  the  JSquator. — The  western  half  of  square  39  has 
the  strongest  winds,  whilst  they  are  strongest  in  the  eastern  half  of 
SQUAEE  3.  Off  Cape  St.  Roque  there  is  a  good  deal  of  southerly  wind 
in  July.  Considering  the  large  amount  of  south-easterly  wind  and 
very  strong  westerly  current  to  the  southward  of  4°  N".  in  squaee  3,  it 
seems  right  that  outward  bounders  should  be  well  to  the  eastward, 
say  in  20°  W.  or  probably  several  degrees  further  to  the  eastivard, 
before  going  to  the  southward  of  6°  N^.,  for  in  July  ships  bound  to  the 
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southward  should  not  cross  the  equator  to  the  westward  of  25°  W., 
on  account  of  the  southerly  winds  near  St.  E/oque. 

Good  outward  passages  have  been  made  in  July,  by  passing  to  the 
eastward  of  the  Cape  Yerde  Islands. 

Homeward  bounders  will  do  well  to  pass  the  parallel  of  10°  IS",  in 
25°  W. 

August. 

Isobars  and  Wind  Arroivs. — The  isobars  show  a  decided  decrease  in 
pressure  since  July. 

The  decrease  of  pressure  has  been  slightly  more,  whilst  the  decrease 
of  temperature  has  been  less,  in  the  northern  than  in  the  southern 
half  of  the  square. 

All  prevailing  winds  are  still  southerly,  and  they  have  generally 
freshened  since  July,  especially  between  4°  and  8°  1^. ;  from  8°  to  10° 
the  winds  are  more  south-westerly  than  in  July.    The  gradual  curve 
in  the  direction  of  the  prevailing  wind  as  it  passes  from  S.  to  IST.  is 
very  marked. 

Isotherms  of  Air  and  Sea. — The  isotherms  of  air  and  sea  are  very 
similar  to  those  of  July,  they  have  all  advanced  about  a  degree  further 
to  the  northward,  causing  a  slight  fall  in  the  mean  temperature  of  the 
square ;  no  doubt  the  result  of  the  influx  of  cooler  air  and  water  from 
the  southward,  which  has  not  yet  been  checked  by  the  sun's  southern 
progress. 

The  coldest  air  and  sea  (74° '4)  experienced  in  the  southern  part  of 
the  square,  shows  in  its  south-eastern  corner  in  August. 

Curren  t  Arrows. — The  currents  of  August  are  very  similar  to  those  of 
July,  there  is  however  a  decided  decrease  in  the  force  of  the  westerly 
current  near  the  equator.  We  have  the  same  sudden  check  in  the 
change  of  temperature  as  in  July,  only  it  takes  place  about  1°  further  IN"., 
and  we  find  by  consulting  the  charts  of  1°  sub-squares  that  the  prevailing 
westerly  current  d.oes  lie  a  little  further      in  August  than  in  July. 

Bemarhs, 

Wind. — Between  5°  and  6°  'N.,  about  5  per  cent,  of  the  winds  were 
force  7  from  the  southward.  Between  6°  and  10°  IST.,  about  2  per 
cent,  of  the  winds  were  force  7  from  the  south-westward.  Between 
9°  and  10°  INT.,  three  south-westerly  winds  had  a  force  of  8  and  one 
of  9. 

Weather. — There  was  very  little  thunder  or  lightning.  Mist  and 
dew  were  much  more  abundant  over  the  cold  water  near  the  Equator 
than  elsewhere. 

Clouds. — Clouds  were  still  frequent  from  the  INT.E.  whilst  the  wind 
was  S.E.,  though  there  is  also  great  confusion  in  their  motion  at 
times. 

Currents. — Ripplings  are  very  general  throughout  the  square. 

Natural  History. — ISTo  mention  is  made  of  seeing  any  land  bird  or 
insect  in  August.  Whales  were  seen  twice,  one  small  one  between 
the  equator  and  1°  IN",  was  going  to  the  south-Avestward.  Between 
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1*^  and  2°  N.,  there  was  a  slioal  of  grampnses  going  to  tlie  southward, 
where  also  many  black  fish  were  once  seen. 

Between  0°  and  1°  W.,  four  strange  looking  fish  were  seen  swimming 
about  a  ship  for  some  time,  they  were  red,  had  their  fins  on  their 
heads,  were  about  2|  feet  long  and  a  foot  broad."* 

Various. — There  were  27  entries  of  falling  stars,  of  these  7  were  ui 
1857,  and  6  in  1860. 

Best  Route  across  the  Equator. — In  square  39  the  western  half  has 
the  strongest  north-easterly  and  south-easterly  winds,  whilst  the 
eastern  half  has  the  strongest  and  most  abundant  north-westerly  and 
south-westerly  winds.  Square  3  has  very  little  difierence  in  direction 
and  force  of  wind  depending  on  longitude.  Near  Cape  St.  Roque  the 
winds  are  still  unfavourable. 

It  would  seem  well  for  the  outward  bounder  to  come  to  the  south- 
ward on  the  western  side  of  the  Cape  Yerde  Islands,  and  to  stand 
boldly  to  the  south-eastward  with  the  south-westerly  winds  which 
will  be  first  met  with,  bearing  in  mind  that  to  the  southward  of 
5°  'N.,  the  wind  will  draw  south-easterly,  and  the  current  strong  to  the 
westward,  so  that  it  would  be  well  to  be  to  the  eastward  of  20°  W.  before 
crossing  the  parallel  of  5°  Homeward  bounders  would  do  well  to 
go  to  the  northward  in  about  25^  W.,  or  even  further  W.,  as  the  winds 
in  the  western  half  of  square '3'9  are  stronger  and  more  easterly  than 
those  in  the  eastern. 

September. 

Isohars  and  Wind  Arrows. — The  isobars  show  a  decided  decrease  of 
nearly  '02  in  the  pressure  since  August.  The  decrease  of  pressure 
seems  to  be  very  evenly  distributed  throughout  the  square.  It  has 
been  greatest  between  3°  and  5°  N. 

There  is  only  one  plain  northerly  wind  arrow,  which  is  in  the  ."W. 
corner  of  the  square,  and  it  will  be  seen  that  a  plain  current  arrow 
shows  in  the  same  2°  square. 

The  dotted  southerly  wind  arrows  are  very  similar  in  direction  to 
those  of  August,  changing  gradually  from  S.E.  in  the  southern  to  S.W. 
in  the  northern  part  of  the  square ;  but  they  have  very  decidedly  lost 
in  force  to  the  northward  of  4°  N.^  especially  on  the  western  side  of 
the  square,  where,  it  will  be  remembered,  the  N.E.  trade  comes  in  with 
the  greatest  force. 

Isotherms  of  Air  and  Sea. — The  isotherms  of  air  and  sea  show  that 
the  temperature  has  increased  nearly  a  degree  since  August.  It  will 
be  remembered  that,  in  August,  temperature  had  decreased,  but 
now,  the  southern  progress  of  the  sun  has  checked  the  influx  of  cold 
brought  in  by  the  southerly  winds,  and  the  isotherms  are,  as  it  were, 
backing  to  the  south-eastward,  each  one  being  about  a  degree  further 
to  the  southward  than  it  was  in  August.  The  stronger  southerly 
winds  on  the  eastern  side  of  the  square  lift  the  eastern  ends  of  the 

*  This  remark  is  from  the  log  of  the  ship  "  Inglehorough  "  of  Liverpool,  Captain 
James  Robert  Rea,  ^vhich  TNas  kept  by  the  mate,  W.  H.  Tirertou.  Dated  Friday, 
August  I7th,  1855. 
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isobars  to  the  northward,  just  as  the  stronger  northerly  winds  of  March 
drooped  their  western  ends  to  the  southward. 

Current  Arrows. — The  currents  of  September  are  very  similar  to  those 
of  August,  the  prevailing  westerly  current  near  the  equator,  has  again 
lost  somewhat  in  force.  The  easterly  current  is  not  so  northerly  as  it 
was  in  August.  The  increase  in  sea  and  air  temperature  again  pro- 
gresses from  the  S.E.  to  the  N.W.,  stopping  after  passing  into  the 
easterly  current. 

Memarhs, 

Wind. — Between  the  equator  and  4°  N.  there  were  several  south- 
easterly winds,  having  a  force  of  7. 

Between  5°  and  6°  N.  there  was  the  largest  percentage  of  winds 
force  7,  they  were  chiefly  from  the  south-westward. 

Between  8°  and  9°  N.  there  was  a  N.E.  squall ;  force  6 ;  and  a  heavy 
easterly  squall. 

Between  9°  and  10°  south-westerly  winds,  force  7,  were  frequent, 
and  sometimes  with  heavy  gusts.  There  were  also  squalls  from  the 
same  quarter,  and  a  heavy  northerly  squall. 

Between  8°  and  9°  I^.  the  IST.E.  trade  was  twice  experienced,  about 
the  28th  of  the  month. 

Weather. — Coming  from  the  southward,  lightning  was  first  seen 
between  4°  and  5°  N.,  where  the  easterly  and  westerly  currents  of 
water  meet. 

Clouds. — Upper  clouds  were  most  frequently  seen  coming  from  the 
north-eastward. 

Natural  History. — Between  4°  and  5°  N".  a  bird  was  seen,  with  a 
bill  like  a  snipe  and  feathered  like  a  plover. 

Between  7°  and  8°  N.  a  martin,  a  swallow,  and  a  hawk  were  seen. 

Between  9°  and  10°  N".  swallows  and  two  other  small  land  birds, 
butterflies  and  dragon  flies,  were  seen. 

Here  we  see  that  land  birds  and  insects  show  themselves  again  in 
the  northern  part  of  the  square,  where  the  north-easterly  wind  shows 
itself  towards  the  end  of  the  month.  They  are  probably  brought  ofi" 
the  land  by  the  tornadoes. 

No  whales,  grampuses,  or  black-fish  were  seen;  porpoises  were 
frequent,  between  8°  and  9°  jN". 

Various. — "  4  a.m.,  between  8°  and  9°  I^.,  passed  through  a  strip 
of  water,  as  white  as  snow,  stretching  E.  and  W.  as  far  as  could  be 
seen,  and  about  20  yards  broad ;  the  rest  of  the  sea  very  dark,  and  not 
at  all  luminous." 

Best  Route  across  the  Equator. — In  square  39,  the  strongest  winds 
are  on  the  western  side  of  the  square,  so  that  it  seems  best  for  the 
outiuard  hounder  to  come  to  the  southward  on  the  western  side  of  the 
Cape  Yerdes,  and  to  stand  boldly  to  the  south-eastward  when  he  gets  the 
southerly  winds  and  easterly  current,  tacking  to  the  south-westward 
as  the  wind  draws  south-easterly,  always  remembering  that  there  is  a 
strong  westerly  current  to  the  southward  of  4°  N.  The  wind  is  still 
very  southerly  near  the  land  in  the  neighbourhood  of  Cape  St.  Boque, 
so  that  ships  should  not  aim  to  cross  the  line  far  to  the  westward. 
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Homeivard  bounders  wonld  do  well  to  go  to  the  northward  in  about 
25"^  W.,  or,  at  any  rate,  to  be  as  far  W.  as  25°  W.  when  in  10"^ 

October. 

Isobars  and  Wind  Arrows. — The  isobars  of  October  show  that  there 
has  been  a  general  decrease  of  about  *04  in  the  pressure  since  September. 
This  is  the  greatest  decrease  for  any  month  in  the  year.  On  analyzing 
it,  we  find  that  it  amounts  to  nearly  '06  between  0°  and  3°  IS".,  whilst 
it  is  not  quite  '03  between  7°  and  10°  N.,  indicating  how  the  southern 
progress  of  the  N.E.  trade  has  checked  the  decrease  in  the  north. 

The  plain  wind  arrows  show  that  the  IST.E.  trade  appears  in  the 
northern  part  of  the  square,  though  it  is  very  light  and  easterly. 

The  dotted  wind  arrows  show  that  the  southerly  wind  has  retreated 
2°  to  the  southward,  and  decreased  in  force  since  September. 

Isotherms  of  Air  andj  Sea. — The  isotherms  of  air  and  sea  show  that 
both  have  increased  in  temperature  nearly  1°  Eahr.,  since  September. 
In  both  cases  the  increase  has  been  greatest  in  the  southern  part  of  the 
square,  where  the  air  and  water  are  coming  in  after  having  been  under 
the  influence  of  a  vertical  sun.  The  north-eastern  corner  of  the  square 
is  an  exce])tion ;  it  seems  to  be  specially  heated  by  the  influx  of 
easterly  wind  from  Africa. 

Current  Arrows. — The  plain  current  arrows  show  that  westerly  cur- 
rents still  prevail  in  the  southern  part  of  the  square,  and  extend  a  little 
further  N^.  than  they  did  in  September,  but  their  speed  is  not  so  great. 

The  dotted  arrows  indicate  that  easterly  currents  still  prevail  in  the 
northern  part  of  the  square,  but  their  speed  is  not  so  great ;  hence  we 
find  that  both  winds  and  carrents  have  become  weaker  since  September. 

'Remarhs. 

Wind. — Between  the  equator  and  6°  IST.  there  were  several  entries  of 
wind  from  S.E  ;  force  7. 

Between  6°  and  10°  IST.  there  were  several  severe  squalls,  but  scarcely 
any  steady  winds  of  a  force  of  7.  There  were  many  severe  north- 
easterly squalls,  some  extending  as  far  S.  as  4° 

Between  1°  and  2°  there  was  a  tremendous  squall,  lasting  half- 
an-hour,  with  extremely  heavy  rain  for  3  hours. 

The  N.E.  trade  is  remarked  on  as  being  once  met  with  between 
6°  and  7°  N".  ;  five  times  between  8°  and  9°  IST. ;  and  three  times  be- 
tween 9°  and  10°  N". 

Between  9°  and  10°  IST.,  on  the  19th,  1864,  a  very  heavy  gale,  force 
10,  was  experienced.  The  Captain  says,  "  I  never  felt  such  a  de- 
termined force  of  wind,  lasting  so  long,  about  this  latitude.  It  blew 
hardest  from  S.  and  S.W.,  lasting  3^  hours."  This  gale  may  have 
been  related  to  a  West  India  hurricane. 

Weailier. — Lightning  was  again  first  seen  at  the  meeting  of  the  two 
currents  of  water.  From  3°  to  8°  JST.  it  was  most  frequently  seen  to  the 
northward,  and  from  8°  to  10°       to  the  southward. 

Clouds. — Upper  clouds  were  most  frequently  seen  moving  from  the 
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south-eastward,  though,  there  was  still  a  large  percentage  from  the 
north-eastward. 

Natural  History. — Swallows  accompanied  ships  as  far  S.  as  between 
3°  and  4°  IS".  They  abounded  between  6°  and  10°  N.,  as  well  as  other 
land  birds  and  insects.  The  following  entry  gives  an  idea  of  their 
number  : — "  Between  9°  and  l(f  'N.  an  owl,  say  thirty  martins,  a  few 
butterflies,  and  dragon  flies  about ;  wind,  E.N.E." 

In  the  N'.E.  corner  of  the  square  is  the  following  entry: — "  Strong 
smell  of  land,"  although  it  is  250  miles  ofi*.  In  the  same  part,  the 
temperature  of  the  air  has  gone  up  2°* 7  since  September,  and  it  is  re- 
markably dry,  so  that,  at  this  great  distance,  we  find  several  evidences 
of  the  tornadoes  which  blow  from  the  land  in  this  month. 

Whales  were  seen  between  2°  and  3°  K.,  and  several  between  6°  and 
8°  ]Sr. ;  all  the  latter  moving  to  the  northward. 

The  sea  abounded  with  jelly  fish,  &c.,  from  the  equator  to  6°  'N. 
Stormy  petrels  were  very  abundant  between  5°  and  7° 

Various. — Falling  stars  were  noted  23  times.  They  were  very  abun- 
dant in  1859  and  1866. 

An  earthquake  was  experienced,  near  St.  Paul's  Rocks,  at  11*30  p.m., 
19th,  1859.  It  lasted  about  3  seconds.  The  ship  felt  as  if  grating 
over  rocks  ;  the  helmsman  felt  the  wheel  shake  in  his  hand.  The  captain 
was  on  deck  at  the  time  and  can  vouch  for  the  truth  of  the  statement. 
We  have  already  remarked  on  one  in  the  same  place,  in  January  of  the 
same  year. 

Sest  Route  across  the  Equator. — Square  39  has  decidedly  stronger 
winds  in  the  western  than  in  the  eastern  half  of  the  square. 

Squaee  3  has  lighter  winds  on  the  eastern  than  on  the  western  side 
of  the  square,  and  the  currents  are  not  so  strong  as  in  September. 

Square  303  has  a  prevailing  S.E.  by  E.  wind,  with  sometimes  a 
spirt  of  north-easterly  wind  near  the  land. 

Hence  it  seems  well  for  the  outward  bounder  to  pass  to  the  west- 
ward of  the  Cape  Verde  Islands,  and  to  stand  boldly  to  the  south- 
eastward, with  the  southerly  wind  and  easterly  current,  until  the  wind 
will  allow  of  a  fair  amount  of  southing  on  the  port  tack,  when  she  may 
stand  boldly  to  the  south-westward,  and,  if  necessary,  cross  the  equator 
•  as  far  west  as  28°  W. 

Homeward  bounders  should  go  to  the  northward  on  the  western 
side  of  the  square. 

NOVEMBEE. 

Isobars  and  Wind  Arrows. — The  isobars  of  N^ovember  show  that 
there  has  been  an  average  decrease  of  about  '02  in  the  pressure  since 
October,  but  we  find  that  it  is  chiefly  in  the  southern  part  of  the 
square  ;  for  instance,  between  9°  and  10°  it  has  not  changed,  whilst 
between  0°  and  1""  IN',  it  has  decreased  nearly  -04.  Here,  as  in  October, 
we  have  the  effect  of  the  IST.E.  trade  pressing  to  the  southward  in  the 
northern  part  of  the  square.  For  the  first  time  since  May  the  highest 
pressure  is  in  the  northern  part  of  the  square.  The  isobars  are  also 
crowded  in  the  north-western  corner  of  the  square. 
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Tlae  plain  wind  arrows  show,  that  the  N.E.  trade  has  become  more 
frequent  in  the  northern  part  of  the  square,  where  it  has  also  gained 
in  strength.  It  is  still  very  easterly,  which  contrasts  remarkably  with 
its  direction  from  February  to  May,  when  it  is  very  northerly,  especially 
on  the  eastern  side  of  the  square. 

The  dotted  wind  arrows  show  that  the  S.E.  trade  has  retreated  and 
lost  in  force,  especially  between  3°  and  5°  N.,  as  shown  by  the  chart  of 
1°  sub-squares. 

Isotherms  of  Air  and  Sea. — The  isotherms  of  air  and  sea  still  run  in 
similar  directions,  and  the  sea  keeps  nearly  1°  warmer  than  the  air. 
Both  continue  to  show  the  highest  temperature  in  the  north-eastern 
corner  of  the  square.  This  is  a  singular  case  of  the  wind  blowing 
from  greater  heat  towards  greater  cold ;  it  is  accompanied  by  a  great 
difference  between  dry  and  damp  bulbs,  as  also  by  the  appearance  of 
insects.  The  heat  in  the  N.E.  corner  of  square  3  is  increased  by  the 
easterly  current  still  prevailing  there.  In  December  it  is  driven  further 
south  by  the  influx  of  a  westerly  current. 

Current  Arrows. — The  plain  current  arrows  indicate  that  a  westerly 
current  is  again  showing  in  the  northern  part  of  the  square,  whilst  it 
still  prevails  up  to  4°  N.,  though  not  quite  so  strong  as  in  October. 

The  dotted  current  arrows  show  that  easterly  currents  still  prevail 
from  4P  to  10°  'N.,  but  that  they  are  not  so  strong  as  in  October.  It 
will  be  noticed  that  in  the  north-eastern  part  of  the  square  the  pre- 
vailing current  is  more  to  the  southward  of  E.  than  it  had  been  in 
previous  months,  as  if  it  began  to  feel  the  influence  of  the  freshening 
northerly  wind. 

BemarJcs. 

Wind. — Between  the  Equator  and  6°  IST.  there  are  still  several  entries 
of  south-easterly  wind  having  a  force  of  7 :  whilst  from  7°  to  10°  JST. 
those  from  N.E.  are  most  frequent.    Of  the  seventeen  entries,  five 
were  south-easterly  and  twelve  north-easterly.    Between  9°  and  10° 
very  heavy  squalls  were  experienced. 

Between  8°  and  9°  K.  we  find  "  Wind  variable,  sometimes  very  hot, 
at  others  very  cold."  This  is  interesting  in  connection  with  the  high 
temperature  in  the  north-eastern  corner  of  the  square. 

Weather. — Lightning  has  greatly  increased  since  October,  it  is 
most  frequently  seen  in  the  northern  part  of  the  square  ;  from  5°  to 
8°  it  is  chiefly  seen  on  some  northerly  bearing,  but  from  8°  to 
10°  ]Sr.  on  some  southerly  bearing.  It  was  most  abundant  and  awful 
between  6°  and  8°  X.,  with  stifling  weather. 

Clouds. — Upper  clouds  from  the  north-eastward  have  greatly  de- 
creased since  October,  whilst  those  from  the  south-westward  have 
increased.    Those  from  the  south-eastward  still  greatly  preponderate. 

Natural  History. — An  owl,  a  teal,  and  some  swallows  were  seen  be- 
tween 3°  and  4°  N.,  between  4°  and  6°  IST.  there  were  several  land  birds. 
Some  captains  remark  that  they  had  followed  their  ships  from  the 
northward.  Between  6°  and  8°  N.  butterflies  and  a  moth  were  seen, 
as  well  as  land  birds. 

Whales,  blackfish,   and  porpoises,  as  well  as    fish,   birds,  and 
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medusae,  abounded  between  4P  and  6°  N.,  which  looks  as  if  the  verge 
of  the  two  currents  was  favourable  to  animal  life. 

Varmis. — Falling  stars. — There  are  thirty-six  entries  of  falling  stars, 
the  most  abundant  seem  to  have  been  between  the  9  th  and  10th,  1855, 
and  after  midnight  of  the  14th,  1869. 

Best  route  across  the  Equator. — Square  39  has  decidedly  stronger 
winds  on  its  western  than  on  its  eastern  side,  especially  b  etween  14° 
and  16°  IS^.,  for  in  the  eastern  half  of  that  zone  we  find  17  per  cent,  of 
calms  against  none  in  the  western  half. 

Square  3  has  the  lightest  winds  in  its  eastern  half. 

Square  303  has  a  good  deal  of  north-easterly  wind  near  the  South 
American  coast  in  November,  so  that  it  seems  safe  to  stand  boldly  to 
the  southward,  after  passing  to  the  westward  of  the  Cape  Yerdes,  and 
on  getting  the  southerly  wind,  to  take  the  tack  which  gives  the 
most  southing. 

December. 

Isohars  and  Wind  Arroivs. — The  isobars  of  December  resemble  those 
of  November.  There  is  scarcely  any  change  in  the  mean  pressure  of 
the  whole  square  since  November,  for  there  has  been  an  increase  in  its 
northern  and  decrease  in  its  southern  half.  The  greatest  increase  is  in 
the  north-western  corner  of  the  square,  and  the  greatest  decrease  in 
the  south-eastern,  so  that  now  the  highest  pressure  is  very  decidedly 
in  the  northern  part  of  the  square.  The  isobars  are  closest  in  the 
north-western  corner  of  the  square  where  the  N.E.  wind  is  strongest. 

The  plain  wind  arrows  show  that  the  N.E.  trade  has  worked  its  way 
down  to  6°  N.,  and  increased  in  force,  especially  in  the  north-western 
corner  of  the  square. 

The  dotted  wind  arrows  show  that  the  prevailing  wind  is  nearly  E. 
between  4°  and  6°  N.,  in  which  zone  the  two  trades  seem  to  meet 
and  combine  to  form  a  stronger  wind  than  that  which  prevailed  in 
November. 

Isotherms  of  Air  and  Sea. — Here  we  find  a  lower  temperature  coming 
into  the  north-western  part  of  the  square  where  the  N.E.  trade  is  so 
fresh ;  in  the  case  of  the  air  the  lowest  temperature  of  the  square  is  there. 
The  south-westerly  trend  of  the  isotherms  in  the  northern  part  of  the 
square,  and  the  north-westerly  trend  of  those  in  the  southern,  indicate 
that  they  are  the  result  of  the  two  trades,  and  inclining  to  the  south- 
ward or  northward  with  their  strongest  winds.  The  hottest  air  and 
water  now  show  on  the  eastern  side,  instead  of  in  the  north-eastern 
corner,  of  the  square. 

Current  Arroivs. — The  plain  current  arrows  indicate  that  where  the 
N.E.  trade  has  increased,  a  westerly  current  has  set  in,  which  inclines 
to  the  southward. 

The  equatorial  westerly  current,  which  is  a  constant  result  of  the  S.E. 
trade,  has  increased  in  force  and  inclines  to  the  northward,  especially 
on  the  western  side  of  the  square. 

The  dotted  current  arrows  show  that  the  easterly  current  has  reduced 
very  much  in  amount  since  November,  but  that  it  still  exists  on  the 


352 


THE  METEOROLOGY^  SEA  TEMPERATURE,  ETC.;, 


eastern  side  of  the  square  where  the  sea  is  hottest :  it  inclines  to  the 
southward. 

Remarhs. 

Wind.  — We  have  twelve  entries  of  steady  winds  amounting  to 
force  7.  Of  these  four  were  south-easterly,  two  easterly,  and  six  north- 
easterly. 

Squalls  were  not  so  abundant  in  December  as  in  N'ovember :  they 
were  most  frequent  from  the  south-eastward  and  eastward. 

Weather. — Lightning  was  most  frequently  seen  to  the  northward 
between  1°  and  6°  JST.,  whilst  from  7°  to  9°  N".  it  was  much  the  most 
frequently  seen  to  the  southward. 

Clouds. — There  is  a  great  increase  in  the  percentage  of  uppar  clouds 
from  the  north-eastward,  whilst  that  of  others  has  decreased.  This  is 
not  in  accordance  with  the  experience  of  I^ovember  or  January. 

Natural  History. — A  small  brown  owl  was  caught  between  3^  and 

Four  butterflies  and  a  land  bird  were  seen  between  5°  and  7°  jST. 
Whales  were  seen  between  3°  and  4°  IST.    Grampuses  between  4°  and 
8°  K 

Black  fish  between  1°  and  9°  IST.    Porpoises  between  4°  and  8°  N". 

Various. — Falling  stars  were  reported  sixteen  times.  The  most  nume- 
rous were  on  the  2nd,  L839 ;  the  12th,  1855,  very  abundant ;  the  11th 
and  12th,  1857. 

Brown  dust  was  seen  on  the  sails  between  1°  and  9°  IST. 

Best  Boute  across  the  Eqitator. — In  square  39  there  are  decidedly 
stronger  winds  on  the  western  than  on  the  eastern  side  of  the  square. 
There  are  15  per  cent,  of  calms  between  14°  and  16°  iN".  on  the  eastern 
side,  whilst,  in  the  same  zone,  there  are  none  on  the  western.  On  the 
western  side  there  is  a  large  per  centage  of  south-easterly  or  easterly 
winds,  especially  in  the  northern  "part  of  the  square,  where  it  amounts  to 
40_per  cent.l  This  fact  is  supported  by  the  remarks  in  December, 
which  say  that  the  IT.E.  trade  has  been  more  like  the  S.E. 

In  SQUARE  3  the  winds  on  the  western  side  are  also  very  decidedly  the 
strongest,  whilst  in  square  303  nearly  all  wdnds  are  to  the  eastw^ard 
of  S.E.,  so  that  ships  need  not  fear  crossing  the  equator  well  to  the 
westward. 

Conclusion. 

We  have  now  given  a  slight  history  of  a  square  of  the  sea,  wliich, 
during  the  year,  is  twice  traversed  by  a  zone  of  high  temperature 
and  an  accompanying  area  of  low  pressure,  into  w^hich  opposing  winds 
are  drawn.  The  amount  and  direction  of  each  wind  seems  to  be 
very  much  modified  by  the  temperature  and  position  of  its  source. 
The  temperature  of  course,  to  a  great  extent,  depends  on  the  decli- 
nation of  the  sun ;  but  the  position  of  the  source  of  each  wind  depends 
upon  the  relative  positions  of  land  and  sea. 

By  consulting  Buchan's  isobaric  lines^  we  see  a  picture  of  the  areas 

^  "  The  Mean  Pressure  of  the  Atmosphere,  and  the  Prevailing  Winds,  over  the 
Grlobe,  for  the  Months  and  for  the  Year."     Bj  Alexander  Buchan,  M.A.,  F.E.S.E. 
Transactions  of  the  Royal  Society,"  Edinburgh,  vol.  xxv. 
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of  higli  pressure  wliicli  lie  on  tlie  polar  sides  of  the  trade  winds.  They 
are  given  on  Diagram  1,  and  marked  A  and  B.  These  areas  are  sup- 
posed to  supply  the  air  of  the  trade  winds,  and  it  will  be  seen  that 
SQUARE  3  has  the  southern  one  bearing  to  the  south-eastward,  so  ihat  it 
gets  the  full  force  of  the  S.E.  trade,  never  entirely  losing  the  pre- 
vailing south-easterly  wind  and  westerly  current  caused  by  that  wind, 
but  the  northern  area  of  high  pressure  is  to  the  northward,  or  rather 
north-westward,  of  square  3,  whilst  the  coasfc  of  Africa  is  very  near 
the  north-eastern  corner  of  the  square,  so  that  a  large  part  of  its  area  is, 
as  it  were,  under  the  lee  of  Africa,  and  the  full  swing  of  the  X.E.  trade 
is  only  felt  in  its  north-western  corner.  This  is  beautifully  shown  by 
the  direction  and  relative  length  of  the  arrows  of  prevailing  wind  from 
December  to  June.  This  opinion  is  fully  borne  out  by  the  fact  that  the 
north-eastern  coast  of  South  America,  which  is  to  the  south-westward 
of  the  northern  area  of  high  pressure,  gets  a  N.E.  wind  as  far  down  as 
3°,  or  even  4P  S.  during  the  strength  of  the  N.B.  trade,  when  square  3 
has  a  S.E.  wind  up  to  2°  E".;  hence  we  find  that  the  sun  creates  a  low 
pressure  in  the  doldrum,  and  the  area  of  high  pressure  in  either  hemi- 
sphere which  is  most  convenient  and  has  not  heated  land  in  the  way, 
supplies  its  demand. 

The  northern  part  of  square  3  only  gets  prevailing  easterly  winds 
during  the  short  time  when  the  pressure  over  the  neighbouring  African 
land  seems  to  be  greater  than  that  over  the  sea  to  the  westward  and  south- 
westward  of  it.  It  w^ill  be  remembered  that  October,  when  the  easterly 
wind  sets  in,  is  one  of  the  hottest  months  of  the  year  in  square  3,  and 
that  since  September  there  has  been  the  greatest  monthly  fall  in  the 
barometer,  especially  in  the  southern  part  of  the  square,  which  may 
account  for  the  sudden  in-rush  of  hot  air,  birds,  and  insects  from  the 
land  into  the  north-eastern  corner  of  the  square,  where  the  land  is  even 
smelt,  though  more  than  250  miles  off! 

I  will  now  by  your  permission  say  a  few  words  on  certain  facts  which 
have  struck  me  whilst  working  at  the  data  of  square  3. 

1st.  We  find  that  during  the  northern  winter  and  spring,  when  the 
'N.'E.  trade  is  pressing  its  way  to  the  southward  as  a  body  of  cold  air, 
more  upper  clouds  are  seen  to  be  moving  to  the  northw^ard,  whilst 
during  the  southern  cold  season,  when  the  southerly  wind  is  pressing 
its  way  to  the  northward,  and  crosses  the  Equator  as  a  mass  of  com- 
paratively cold  air,  more  upper  cloud  is  seen  to  be  moving  to  the 
southward. 

This  looks  as  if  the  air  which  rises  in  the  doldrums  had  freer  egress 
towards  that  pole  which  is  experiencing  winter.  If  this  be  the  case, 
which  we  shall  be  better  able  to  decide  after  all  the  remarks  for 
SQUARE  3  have  been  systematically  worked  up,  it  seems  clear  that  any 
cause,  such  as  a  remarkable  increase  of  temperature  in  one  hemi- 
sphere, or  decrease  in  the  other,  which  tends  to  give  freer  course  in 
a  certain  direction  to  the  upper  current,  and  thereby  to  increase  the 
amount  of  air  in  that  area  of  high  pressure  which  lies  on  the  polar 
side  of  a  trade  wind,  will  most  probably  increase  the  force  of  the 
various  winds  flowing  from  it.  Eor  instance,  if  during  last  winter 
any  cause  existed  which  threw  a  larger  body  of  air  than  usual  into 
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this  nppcr  current  travelling  .northward  from  the  doldrum,  then  we 
might  expect  to  find  a  higher  pressure  than  usual  in  about  30^  N., 
where  this  upper  current  seems  to  settle  down,  and  stronger  westerly 
winds  to  the  northward  of  that  latitude.  For  the  higher  the  pressure 
near  the  Azores,  in  comparison  with  the  low  pressure  which  prevails 
over  the  Atlantic  to  the  northward  of  them,  the  stronger  will  be  the 
westerly  winds  between  these  two  pressures.  This  supports  the  idea 
hich  I  have  heard  expressed  by  Captain  Evans,  that  we  may  have  to 
look  to  the  doldrums  for  the  causes  of  our  weather  changes. 

2ndly.  We  find  that  the  highest  pressure  in  square  3  takes  place  in 
July,  and  it  is  after  this  time  that  the  West  India  hurricanes  com- 
mence, hence,  just  as  two  people  are  needed  to  make  a  quarrel  (or  two 
high  tempers),  so  are  two  high  pressures  required  to  form  a  hurricane. 
Here  we  have  a  high  pressure  on  the  southern  side  of  the  doldrum,  and 
we  know  that  there  is  always  one  to  the  northward  of  it ;  w^e  also 
know  that  the  southern  progress  of  the  sun  in  July  is  drawing  wdth  it 
the  doldrum,  or  zone  of  lowest  pressure,  and  the  prevailing  winds  on  each 
side  of  it,  so  that  where  southerly  winds  have  been,  northerly  winds 
are  coming,  and  it  seems  to  be  the  collision  between  those  winds  which 
gives  the  first  start  to  the  West  India  hurricanes.  The  large  amount 
of  heat  and  moisture  in  the  air,  at  this  season,  is  no  doubt  a  great 
additional  reason  for  them.  It  seems  worthy  of  remark  that  lines 
drawn  to  the  north-westward  and  south-westward  from  the  areas  of 
high  pressure,  A  and  B,  which  supply  the  air  for  the  two  trades,  would 
cross  in  about  that  part  of  the  sea  where  the  West  India  hurricanes 
are  bred.    See  such  lines  on  diagram  1. 

In  paper,  'No.  13,  published  by  the  Meteorological  Ofl&ce,  we  have 
shown  that  the  winter  snow  storms  on  the  East  Coast  of  America 
have  a  similar  cause  to  the  one  given  above  for  the  West  India 
hurricanes,  viz.,  a  high  barometer  over  the  American  land,  and  another 
over  the  sea  to  the  northward  of  the  K.E.  trade,  with  a  lower 
barometer  and  warm  moist  air  over  the  Gulf  Stream  which  runs  between 
the  two  high  pressures  just  named.  Mr.  Meldrum  finds  that  the 
Mauritius  hurricanes  arise  from  a  like  disposition  of  pressure. 

3rdly.  In  square  3  there  seems  to  be  a  much  smaller  difi'erence  of 
pressure  to  a  given  distance  for  a  given  amount  of  wind  than  there 
is  over  the  British  Islands.  For  instance,  our  diagrams  seldom  show 
more  than  a  difference  of  '01  inch  to  50  miles,  with  an  average  wind 
force  of  3  or  4  of  Beaufort's  scale,  whilst  such  a  difference  w^ould  be 
iin  indication  of  much  less  wind  in  England. 

4thly.  It  wdll  be  seen  that  although  the  trade  winds  which  produce 
the  westerly  currents  of  water  are  chiefly  north-easterly  and  south- 
easterly, the  currents  themselves  are  chiefly  westerly.  I^ow  it  is 
known  that  the  air  composing  the  trades  which  meet  in  the  doldrums, 
rises,  and  passes  away  as  an  upper  current,  but  the  w^ater  w^iich  they 
drive  before  them,  as  well  as  that  which  falls  so  abundantly  in  the 
doldrums  as  rain,  cannot  rise  like  the  air,  excepting  the  very  small 
quantity  lifted  by  evaporation  in  this  cloudy  rainy  part,  so  that  it 
must  be  heaped  and  form  a  ridge  of  w^ater  in  the  doldrums,  which  ridge 
would  naturally  divert  the  water  flowing  tow^ards  it  into  a  more 
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westerly  direction  than  that  of  the  air  which  drove  it.  From  this 
ridge  the  easterly  current,  so  frequently  mentioned  in  this  paper, 
seems  to  run  as  a  back- drift,  when  the  pressure  of  a  following  wind 
ceases.  The  outline  of  the  Coast  of  Africa,  considered  in  connection 
with  the  north-westerly  current  caused  b}^  the  S.E.  trade,  accounts  for 
the  back- drift  into  the  Gulf  of  Guinea ;  for  the  tendency  of  the  above 
named  current  is  to  draw  water  out  of  the  Gulf,  just  as  blowing  at 
right  angles  across  the  mouth  of  a  tube  full  of  liquid  draws  it  out,  the 
result  being  that  the  water  in  the  Gulf  is  at  a  lower  level  than  that  to 
the  westward  of  it,  where  the  tendency  of  the  two  trades  is  to  heap 
water ;  consequently,  as  soon  as  the  two  currents  meet  in  the  calm  of 
the  doldrums,  the  water  is  free  to  act  under  the  influence  of  gravitation 
only,  and  flows  to  the  eastward  into  the  Gulf  of  Guinea."^ 

In  the  last  place  let  me  call  your  attention  again  to  the  remarkable 
way  in  which  the  temperature  of  the  sea  continues  about  1°  Fahr. 
warmer  than  that  of  the  air,  a  similar  difierence  was  noticed  when 
working  at  the  meteorology  of  the  West  Coast  of  South  America. 
(See  p.  17  of  Oflicial,  No.  11,  published  by  the  Meteorological  Office.) 

I  have  now  given  you  a  hurried  sketch  of  the  work  which  is  in 
hand  in  the  Marine  Department  of  the  Meteorological  Ofiice ;  this 
work  will,  it  is  hoped,  be  as  useful  to  the  scientific  man  as  to  the 
navigator.  The  Committee  of  the  Hoyal  Society  who  manage  the 
Meteorological  Office,  propose  to  publish  monthly  charts  similar  to  the 
one  now  exhibited,  which  are  to  be  accompanied  by  important  extracts 
from  logs  relating  to  wind,  weather,  clouds,  natural  history,  and  phy- 
sical phenomena  of  any  kind. 

May  I  be  permitted  to  add  that  the  way  in  which  we  find  one  class 
of  observation  supporting  the  evidence  of  another,  seems  to  be  an 
argument  in  favour  of  working  up  the  various  data  together,  instead 
of  dividing  them  amongst  different  nations.  For  instance,  in  the 
north-eastern  corner  of  squaee  3,  in  October,  we  have  a  great  increase 
in  the  temperature  of  the  air  and  sea,  as  well  as  in  the  dryness  of  the 
air ;  there  is  also  a  large  number  of  land  birds  and  insects,  and  a 
strong  smell  of  land,  all  of  which  come  with  a  prevailing  easterly 
wind.  These  facts  are,  to  a  certain  extent,  related,  and  would  lose 
force  by  being  separated.  The  same  remark  is  especially  applicable 
to  the  sudden  stop  in  the  change  of  temperature  of  both  air  and  sea, 
as  we  pass  from  the  westerly  to  the  easterly  current  of  water  in  July, 
and  other  months. 

I  have  found  it  difficult  to  convey  a  general  idea  of  the  work  in  so 
short  a  time,  and  beg  to  thank  you  for  your  kind  attention. 

*  It  seems  quite  clear  that  if  the  N.E.  and  S.E.  trades  draw  the  sea  away  from 
Africa,  and  if  other  water  cannot  come  from  the  westward,  there  must  somewhere 
be  a  back-drift  to  the  eastward. 

The  large  amount  of  current  ripplings  in  squaee  3  seems  to  be  caused  by  this 
diverting  of  the  currents  out  of  the  directions  in  which  the  winds  would  drive  them, 
if  the  drifts  of  the  two  trades  did  not  meet  and  heap  the  water. 


VOL.  XVII. 


LECTUEE. 


Friday,  Marcli  28. 
Major-General  J.  T.  BOILEAU,  R.E.,  F.R.S.,  in  the  Chair, 


RIFLES  AND  RIFLING. 

By  Captain  J.  B.  O'Hea,  late  25th  King's  Own  Borderers. 

The  Chairman  :  Allow  me  to  introduce  to  you  my  friend,  Captain 
O'Hea.  He  is  no  novice  in  matters  connected  with  rifles,  and  I 
have  no  doubt  that  he  will  give  us  both  a  very  interesting  and  a  very 
instructive  lecture. 

Captain  O'Hea  :  After  the  years  occupied  by  the  late  Special 
Sub- Committee  in  experiments  with  the  object  of  obtaining  for  the 
nation  the  best  military  small-arm,  and  the  elaborate  Reports  published 
on  results  of  trials  conducted  under  their  superintendence,  a  paper 
on  rifled  arms  may  appear  almost  superfluous.  However,  esteeming 
a  request  from  the  Council  of  this  Institution  not  only  an  honour 
but,  to  a  certain  extent,  a  command ;  and  further,  bearing  in  mind 
that  nearly  three  years  have  gone  by  since  the  publication  of  the  reports 
of  the  Special  Committee — three  years  remarkable  for  impro\^ements 
in  brccch-loading  rifles  (about  sixty  patents  having  been  applied  for 
during  that  time),  and  for  the  occurrence  of  a  great  continental  war 
which  afforded,  I  may  say,  the  first  practical  test  of  the  system; 
I  have  much  pleasure  in  giving  here,  the  information  which  I  have 
derived  from  trials  with  various  descriptions  of  this  class  of  weapon. 

In  explanation  of  the  title  of  my  paper,  "  Rifles  and  Rifling,"  it 
maybe  well  briefly  to  refer  to  the  origin  of  the  word  and  the  weapon, — 
to  define  what  a  rifle  really  is,  and  what  is  meant  by  rifling. 

Witli  regard  to  the  derivation  of  the  word  rifle^  opinions  vary  much. 
It  is  stated  by  some,  that  the  name  comes  from  the  Teut.  word 
Bijffelin,  a  kind  of  whetstone  with  finely  fluted  surface  (in  the 
early  rifles,  the  bore  was  channelled  or  fluted)  ;  others  assert  that  it 
comes  from  the  Danish  word  rifd,  a  chamber  or  groove ;  again  it  is 
said  to  be  derived  from  an  Anglo- Saxon  word  signifying  to  rive  or  tcar^ 
this  last  derivation  having  reference  no  doubt  to  the  manner  of  form- 
ing the  rifling.  Tliis  difference  of  opinion  clearly  indicates  the  absence 
of  definite  knowledge  of  the  origin  of  the  word. 

About  the  date  and  place  of  the  origin  of  rifling,  opinions  are  nearly 
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as  conflicting.  Notwithstanding  the  many  statements  hazarded  on  this 
point, — namely,  that  the  rifle  was  invented  at  Vienna,  in  1408;  at  Nurem- 
berg, in  1520 ;  in  Denmark,  in  1545, — I  would,  without  any  desire  to 
be  sceptical,  remark  that  the  origin  and  date  of  grooving  or  rifling 
barrels,  like  those  of  the  invention  of  portable  fire-arms,  are,  and 
must  remain,  matter  of  speculation.  And  I  would  venture  merely  to 
suggest,  that  the  origin  of  straight  rifling  might,  not  without  reason, 
be  traced  to  the  primitive  mode  of  forming  a  polygonal  bore,  as  in  the 
earlier  iron  guns,  by  placing  bars  of  iron  together  longitudinally,  and 
binding  them  over.  Some  of  these  old  arms  are  still  to  be  found. 
From  the  specimens  in  existence,  one  thing  appears  pretty  certain, — 
that,  in  Europe,  rifling  was  first  adopted  as  a  means  of  facilitating 
loading  from  the  muzzle,  and  the  fluted  grooves  or  lines  (which,  like  the 
Bijffelin,  were  straight),  were  simply  intended  as  channels  to  drain  ofi" 
the  fouling  of  previous  discharges,  and  thus  render  loading  less 
difficult.*  The  gunmaker  of  Nuremberg  who  has  the  doubtful  credit 
of  having  been  the  first  to  cut  these  channels  on  a  curve,  is  supposed 
to  have  done  so  by  accident.  I  would  observe  that  Dryden,  in  the 
fifth  act,  first  scene,  of  his  well-known  play  "  Marriage-a-la-Mode," 
written  prior  to  1673,  makes  allusion  to  the  rifle  as  a  "  delicate  screwed 
gun";  and  in  1672,  P.  Daniel,  in  his  "  Histoire  de  la  Milice 
rran9aise,"  refers  to  the  invention  as  old.  Be  all  this  as  it  may,  until 
Robins  published  his  tract  on  "  Rifled-barrel  Pieces  "  in  1747,  there  is 
no  trustworthy  evidence  to  show  that  the  real  effect  of  spiral  rifling 
on  the  flight  of  projectiles  propelled  by  gunpowder,  was  understood. 

I  have  no  desire  to  inflict  on  this  assembly  a  further  or  more  detailed 
history  of  the  rifle.  I  shall  content  myself  with  defining  what  the 
modern  rifle  is,  its  object,  and  results. 

The  word  "  rifle,"  in  its  general  acceptation,  means  the  arm  complete  ; 
but,  as  most  people  know,  the  barrel  gives  the  distinctive  appellation. 

A  rifled  barrel  or  tube  is  literally  nothing  more  or  less  than  a  com- 
pound mechanical  power,  ^.e.,  a  female  screw — the  nut  through  which  a 
bolt  (the  projectile)  is  driven  with  more  or  less  velocity,  according  to 
the  power  applied  to  it,  and  as  the  pitch  and  form  of  screw  afibrd 
more  or  less  facility  for  its  transmission.  This,  whether  the  projectile 
be  a  perfect  or  imperfect  sphere,  a  rifled  cylinder  for  its  whole  length 
or  only  in  part.  In  any  case,  the  projectile  becomes  the  male  screw 
if,  when  passing  through  the  bore  or  any  part  of  it,  its  surface  is  made 
to  conform  in  any  way,  or  by  any  means,  to  the  incline  of  rifling. 
Whether  this  conforming  is  efiected  by  expansion  at,  or  ramming  down 
from,  the  muzzle,  as  in  early  rifles  (and  indeed  in  those  used  far  into 
the  present  century)  ;  by  expansion  at  the  breech  caused  by  ramming 
on  a  pillar  on  Colonel  Thouvenin's  plan,  or  by  a  cup  or  plug  inserted  at 
the  base  of  the  bullet ;  whether  the  projectile  is  made  to  conform  to  the 

*  A  very  similar  pattern  of  rifling  was  manufactured  in  this  country  not  many 
years  ago — although  for  a  different  purpose.  I  allude  to  what  was  known  as 
"  scratched"  rifling  :  this  consisted  in  fluting  or  rifling  shot  barrels  with  straight 
lines  along  which  the  grains  of  shot  were  supposed  to  travel  in  passing  up  the  bore, 
thus  keeping  the  bulk  of  the  charge  well  together  It  would  be  instructive  to  learn 
from  some  of  the  leading  gun  manufacfcurers  what  effect  this  system  had  on  the  birds. 
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pitch  of  rifling  by  means  of  a  sabot,  as  in  the  Prussian  gim,  or  by  a 
jacket  of  leather,  paper,  or  other  material,  or  is  compelled  to  follow 
the  rifling  by  studs,  grooves,  ribs,  &c.  ; — in  every  case  where  the  sur- 
face of  the  projectile  is  made  to  rotate  in  the  bore  round  its  axis  of 
progression,  the  projectile  is  the  male,  and  the  barrel,  being  the  means, 
is  the  female  screw. 

The  power,  however,  used  in  the  rifle  is  not  like  that  of  the  lever 
with  the  screw.  I  would  remark  here,  that  this  mechanical  means, 
the  rifle  barrel,  is  used  with  a  power  essentially  unmechanical,  in- 
asmuch as  when  once  that  power,  gunpowder,  is  put  in  action,  it  is  not 
under  control.  All  ordinary  powers  used  in  mechanics  are  capable  of 
being  controlled ;  but  gunpowder  once  ignited,  is,  of  course,  to  a  great 
extent,  unmanageable.  It  appears  strange  that,  up  to  the  present  time, 
beyond  the  slight  variation  obtained  by  difference  in  the  size  of  grain 
or  the  position  of  point  of  ignition  in  the  charge,  but  little  practical 
effort  has  been  made  to  control,  even  to  a  limited  extent,  the  com- 
bustion of  gunpowder  in  fire-arms,  or  to  apply  judiciously  and  gradu- 
ally to  projeatiles — according  to  different  weights,  and  to  the  resistance 
offered  to  initial  motion — the  power  stored  up  in  the  charge. 

The  subject  of  rifling  may  be  divided  into  the  pattern,  or  quality,  of 
screw  used ;  the  pitch,  or  •power,  of  screw  used ;  the  manner  of 
manufacturing  or  forming  the  screw ;  and  lastly,  the  effect  which  each 
pattern  of  rifling  and  degree  of  pitch  has  on  the  projectile  with 
reference  to  the  power  applied  to  it, — i.e.,  on  velocity  and  vertical  accu- 
racy, and  on  the  arm  itself  with  reference  to  recoil,  and  wear  and  tear. 

Benjamin  Robins,  in  his  tract  on  "Rifling,"  before  alluded  to,  states 
that  "  the  number  of  threads  in  each  barrel  are  (sic)  different  accord- 
"  ing  to  the  fancy  of  the  workman,  and  the  size  of  the  barrel ;  and  in 
"  like  manner,  the  depth  these  channels  or  rifles  are  cut  down  to,  is 
"  not  regulated  by  any  invariable  rule,  but  differs  according  to  the 

country  where  the  work  is  performed  or  the  caprice  of  the  artificer." 
At  the  present  time,  the  pattern  of  rifling  appears  to  be  as  much  a 
matter  of  fancy,  as  were  the  number  of  threads  and  the  depth  of  the 
channels  in  the  time  of  Robins.  An  inspection  of  the  valuable 
collection  of  rifles  in  this  Institution,  will  bear  out  this  assertion. 

^Nevertheless,  the  pattern  of  rifling  may  be  divided  into  three,  or  at 
most  four,  distinct  classes,  namely  : — (1),  the  ordinary  land  and  groove 
pattern,  of  which  there  are  many  modifications,  some  of  which  possess 
special  merit ;  (2),  the  elliptical,  known  as  the  Lancaster,  system, 
which,  although  stated  by  Greener  and  others  to  be  a  modification  of 
the  two-groove  rifling,  is  nevertheless  a  distinct  pattern,  inasmuch  as  the 
barrel  is  throughout  a  smooth-bore  rifle,  if  I  may  thus  express  myself ; 
and  (3),  the  polygonal,  formerly  known  as  the  angular  pattern  of  rifling, 
and  now  styled  the  Whit  worth.  All  other  patterns  appear  to  me  to  be 
either  modifications  or  compounds  of  the  above, — not  even  excepting 
the  well-known  and  popular  Henry,  now  the  recognized  rifle-barrel 
of  our  service,  and  to  be  met  with  in  the  hands  of  the  most  dis- 
tinguished shots  in  the  kingdom. 

There  is  yet  another  system  of  rifling  barrels,  patented  within  the 
last  two  years,  viz.,  "part"  rifling  ;  but,  as  it  is  applicable  to  all  or  any 


RIFLES  AND  RIFLING.  OoO 


pattern,  I  shall  not  describe  it  nnder  this  head.  The  system  is 
altogether  a  novelty,  as  I  shall  explain  presently. 

Of  the  pattern  I  first  named — the  "  land  and  groove  " — I  can  say  but 
little  that  you  do  not  already  know.  It  may  not,  however,  be  out  of 
place  to  remark  that  the  angular  land  and  groove  pattern,  shown  in  Plate 
XXII,  necessitates  a  large  frictional  area  of  resisting  surface  in  the 
barrel  and  projectile : — the  deeper  and  more  angular  the  rifling,  the 
larger  the  area  of  friction,  which  not  only  involves  deformity  of  the 
surface  of  the  bullet,  but  causes  a  certain  unprofitable  expenditure 
of  powder,  consequent  on  the  increased  frictional  resistance.  It  is, 
therefore,  obvious  that  the  shallower  and  less  angular  rifling  of  this 
pattern  is,  the  better :  as,  in  addition  to  other  advantages,  the  less  will 
be  the  indentation  of  the  surface  of  the  bullet,  the  less  then  the 
alteration  of  the  figure,  and,  as  a  consequence,  the  harder  may  be 
the  material  composing  the  bullet.  I  would  name  as  examples  of  the 
severe  land  and  groove  pattern  of  rifling  that  known  as  Baker's 
rifle  (see  Plate,  fig.  1),  the  original  arm  of  our  Rifle  Brigade;  of 
the  finer  kind,  the  Enfield  (fig.  2),  and  the  Chassepot  (fig.  3) ; 
and  of  the  very  finest  pattern,  the  Metford,  the  high  reputa- 
tion of ,  which  afi'ords  the  strongest  proof  of  the  value  of  fine 
rifling.,  The  rib  pattern  is  the  land  and  groove  in  a  different 
form ;  V\e  land  being  narrow  and,  in  some  cases,  shallow  and  non- 
angula' the  groove  wide.  In  this  pattern,  the  narrower,  shallower, 
and  le^^  angular  the  rib,  the  more  efiicient  the  rifling, — provided 
the  pre  jectile  is  composed  of  a  material  capable  of  being  moulded  to  the 
shape  J£  the  bore.  Another  form  of  the  rib  pattern  is  what  is  termed 
segme^xal  rifling,  that  is,  the  bore  grooved  in  segments  of  a  circle  of 
much  ^|naller  circumference  than  that  of  the  entire  bore,  the  space  or 
angle  ^titween  the  segments  serving  as  a  fine  rib.  This  pattern  ap- 
proacl-^Js  the  fluted  rifling  used  in  early  arms,  the  difierence  consisting 
only  ii)Jthe  incline  of  rifling  and  the  number  of  segments. 

I  wild  advert  to  ratchet  rifling  as  another  modification  of  the  land 
and  gJ)ove  pattern,  as  it  is  a  union  of  the  angular  rib  and  inclined 
plane  Jor  segment).  The  most  perfect  modification  of  this  form 
(fig.  ^J,  is  the  invention  of  Captain  Scott,  E/.W. ;  it  has  considerable 
meri-jJn  small  arms,  but,  as  it  appears  to  me,  will  prove  of  still  more 
valut^^ji  large  guns.  I  believe  this  is  the  only  pattern  of  rifling  for 
ordn^  jce  which  not  only  compels  rotation  of  projectile  round  the  axis 
of  pi^  Jression,  but,  by  the  very  efibrt  of  forward  motion,  combined  with 
rotai|g  [I,  forces  the  shot  to  centre  itself  in  the  bore : — the  importance  of 
this  i^iis  unnecessary  for  me  to  point  out. 

Tlgj  elliptical,  or  Lancaster  pattern  (originally,  I  believe,  American) 
(fig.  necessitates  a  departure,  not  only  from  the  rules  that  regulate  the 
form:  Jon  of  the  screw,  but,  to  a  certain  extent,  from  strict  mechanical 
prinCjjles  ;  for  not  only  is  the  bore  smooth,  but,  in  addition,  the 
diffei^ce  in  the  diameters  across  what,  if  more  defined,  would  be 
callei^  grooves  and  lands,  is  very  slight,  the  difierence  between  the 
majo  jand  the  minor  axis  being '005.  Therefore,  in  order  to  prevent 
slipp.^g  of  the  projectile — which  must  be  of  soft  metal — in  its  passage 
up  tl^bore,  it  is  necessary,  not  only  that  the  pitch  of  rifling  should 
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become  quicker  towards  tlie  muzzle,  but  that  the  bore  should  lessen 
somewhat  in  both  diameters  towards  that  point. 

Although  the  practice  of  the  Lancaster  rifled  small- arm  in  the  hands 
of  our  lloyal  Engineers  has  given  very  high  results,  it  appears  to  me 
that  as  the  projectile  has,  while  passing  up  the  bore,  to  undergo  a  con- 
tinual change  of  form,  consequent  on  the  increasing  pitch  of  screw,  the 
system  cannot  be  considered,  mechanically  speaking,  correct.  More- 
over, I  believe  I  am  not  in  error  in  stating  that,  in  large  guns  rifled  on  the 
Lancaster  system,  an  increasing  spiral  cannot  be  used.  At  the  same 
time,  while  I  feel  compelled  to  remark  that  it  is  impossible  to  obtain 
even  expansion  from  a  barrel,  the  bore  of  which  is  an  ellipse  and  the 
outer  surface  a  circle,  I  feel  bound,  in  justice  to  this  pattern,  to  state 
that  I  have  used  a  Lancaster  double  rifle  with  fair  results,  both  with 
shot  and  bullet. 

The  polygonal,  or  Whitworth  pattern,  which  is  the  old  angular 
rifling  in  an  improved  form  (see  Plate,  figs.  6,  7),  is  too  well  known  to 
require  description.  The  patentee,  one  of  our  greatest  engineers,  has 
gone  far  by  his  experiments  to  indicate  the  value  of  certain  d|  .'Z'^ees  of 
pitch  and  diameters  of  bore, — whether  to  decide  the  best  pJ  cern  of 
rifling  or  not,  is  a  matter  on  which  opinions  differ;  and,  abov'  all,  he 
has  shown  how  an  ancient  pattern  of  rifling  can,  by  propej  manu- 
facture and  judicious  management,  be  made  to  give  exceptions  5^  good 
results.  But  the  Whitworth  polygonal  rifling  is  coarse,  and  ^'hen  a 
cylindrical  bullet  is  used,  involves,  as  can  be  seen,  considerable  ^  ndage, 
which  has  to  be  provided  against  by  wads  or  wrappings,  &c. 

The  Reports  of  the  Special  Sub-Committee  give  an  account  of  the 
Henry  rifling  which  received  the  prize  offered  by  the  Secre  ry-of- 
State  for  War  in  1868,  for  the  best  rifle.  The  rifling  is  po]  gonal, 
having  a  rib  in  each  angle,  which  latter  feature  materially  less  is  the 
windage,  thus  securing  an  advantage  over  the  simple  polygonal\"ittem 
when  a  cylindro-conoidal  bullet  is  used.  (See  Plate,  fig.  7a.) 

I  would,  however,  mention  two  peculiarities  connected  with  thf  lenry 
rifle  barrel,  of  which  the  one  may  not  be  generally  known — the  yher  is 
inconveniently  felt  by  those  who  use  the  Martini- Henry.    Ne  ler  of 
these  peculiarities,  as  far  as  I  know,  is  particularised  in  the  fficial 
reports  on  the  arm.    First.  The  hardened  projectile  used  with  thf  tenry 
rifling  scarcely  ever  bears  the  mark  of  the  rifling  on  the  surface  f  the 
metal  after  being  fired,  certainly  never  on  that  portion  of  the  b  et  in 
front  of  the  canelure,  and  very  seldom  on  the  narrow  rim  be  the 
canelure.    The  only  marks  I  have  been  able  to  trace  on  the  large  i  'nber 
of  these  bullets  I  have  recovered  in  an  almost  uninjured  state,  wer  hose 
caused  by  the  plaiting  on  the  neck  of  the  case,  and  which  were  in  nted 
on  the  bullet  by  the  choking.    It  is  clear,  therefore,  that  this  prc^etile 
gets  rotation  principally  by  means  of  the  wrapping  or  jacket  upon  i  Tlie 
Avrapping  is  also  the  chief  means  of  preventing  the  gas  escapingilong 
the  rifling;  for  in  reality  the  Henry  heptagonal  rifling  is  not wh*  may 
be  termed  fine, — it  is  peculiarly  defined,  and,  as  may  be  seen,  t^re  is 
considerable  windage  when  the  bullet  is  inserted  naked  in  thbore. 
The  fact,  however,  that  the  Henry  projectile  has  scarcely  amnark 
of  rifling  on  its  surface  after  it  leaves  the  bore,  somewhat  .5sens 
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resistance  to  progressive  motion,  and  thereby  gives  it  an  advantage  in 
after  flight,  as  well  as  in  penetration.  Secondly.  The  other  peculiarity 
to  which  I  referred,  and  which  I  may  say  is  now  rather  notorious,  is 
the  excessive  recoil  of  the  arm  with  which  the  Henry  barrel  is  officially 
connected.  This  recoil  cannot  be  entirely  the  result  of  resistance  to 
the  initial  motion  of  the  projectile,  as  that  touches  but  lightly  on  the 
rifling ;  nor  can  it  be  altogether  the  result  of  its  weight,  one  oz.  of 
480  grains  (strange  to  say,  it  is  weighed  as  if  it  were  precious  metal, 
by  Troy  weight )  ;  nor  can  it  be  ascribed  altogether  to  the  85  grain 
powder- charge :  but  these,  together  with  the  peculiarly  defined 
pattern  of  rifling  and  the  sharp  pitch  (one  turn  in  18  inches),  go  far 
to  account  for  it.  This  brings  me  to  the  subject  of  pitch.  But  before 
leaving  the  subject  of  pattern,  I  would  remark  that  in  rifling  of  every 
description  (and  in  the  polygonal  patterns  especially)  a  portion  of  the 
surface  of  the  original  cylinder — the  true  bore — is  cut  away;  more- 
over, this  is  accomplished  by  an  uncertain  method  and  with  a  faulty 
instrument: — the  more,  therefore,  of  a  true  cylinder  left  uncut  or 
unscraped  away  the  better, — until  a  more  perfect  means  of  rifling  is 
discovered. 

Fitch  in  rifling  is  resistance  to  the  direct  progressive  motion  of  the 
projectile  through  the  bore.  This  resistance  varies  according  to  the 
incline  as  well  as  the  pattern  of  rifling ;  for  as  the  more  defined  the 
pattern  the  more  the  resistance,  so  the  sharper  the  pitch,  the  greater 
the  rotation  of  projectile  round  the  axis  of  progression,  and  conse- 
quently the  more  difficult  its  initial  and  the  slower  its  direct  forward 
motion.  Now,  all  else,  save  pitch  of  rifling,  being  equal,  it  is  plain  that 
the  greater  the  initial  resistance  offered  to  the  forward  motion  of  the 
projectile,  the  greater  the  recoil ;  and  I  submit  that,  in  after  flight,  the 
higher  the  rotation,  the  lower  the  velocity,  and  consequ.ently  the  higher 
the  curve  of  trajectory ; — although  the  ultimate  accuracy  of  direction 
may  be  not  wholly  unsatisfactory.  It  is  not  a  matter  for  surprise,  there- 
fore, that  the  pitch  of  rifling  has  been  the  subject  of  experiments  as 
numerous  and  curious  as  has  the  pattern.  In  rifled  small-arms,  we  find 
pitch  varying  in  degree  from  one  turn  in  18  inches,  and  even  less,  to 
one  turn  in  78  or  80  inches — this,  with  an  even  pitch  throughout. 
Further,  there  are  small- arms  with  a  reputation,  having  a  pitch 
increasing  from  breech  to  muzzle.  I  understand  large  guns  are 
being  rifled  on  this  latter  principle. 

As  regards  an  increasing  pitch,  when  used  in  small  arms  with  a  pro- 
jectile of  yielding  material  and  fine  rifling  (which,  with  this  description 
of  pitch,  is  the  best),  there  is,  to  a  certain  extent,  I  believe,  a  waste  of 
propelling  power,  not  alone  from  the  continued  and  increasing  resistance 
offered  to  the  passage  of  the  projectile  from  breech  to  muzzle,  but  also 
from  the  continued  alteration  which  its  surface  has  to  undergo  in  order 
to  conform  to  the  continually  changing  incline  of  pitch.  When  the 
projectile  is  of  unyielding  material,  I  confess  I  find  it  difficult  to 
understand  how,  if  it  be  a  male  screw  fitting  any  one  portion  of  the 
rifling,  it  can  be  driven  along  a  bore  having  an  uneven  spiral  without 
injury  to  one  or  both.  In  mechanics,  there  is  no  provision,  so  far  as  I 
know,  to  ensure  harmony  in  such  an  ill-matched  union,  Unquestion- 
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ably,  recoil  is  diminished  somewliat  by  the  lessened  resistance  offered 
by  slow  pitch,  to  the  initial  motion  of  the  projectile  in  the  bore.  In- 
creased pitch  at  the  muzzle  also  gives  increased  rotation,  but  it  is 
doubtful  whether  this  high  rotation  is  desirable  at  the  expense  of 
flatness  of  trajectory. 

A  pitch  decreasing  from  breech  to  muzzle  was  proposed,  I  believe, 
long  since  by  Mr.  Greener,  and  I  myself  have  bad  the  curiosity  to  try 
it.  The  results  are  rather  the  reverse  of  those  obtained  by  increasing 
pitch  : — very  high  initial  velocity,  but  uncertain  accuracy  of  direction 
at  the  longer  ranges. 

To  the  effects  which  the  direction  of  pitch  of  rifling  has  on  the  flight 
of  projectiles,  I  shall  refer  presently. 

With  reference  to  the  mamifacture  of  rifles,  I  presume  it  is  known 
that  rifling  is  formed  by  planing  or  scratching  away  portions  of  the 
inner  surface  of  the  bore.  The  instrument  employed  in  doing  this  is 
known  as  a  cutter:  this  is  fixed  in  a  cutter-box,  2!. e.,  in  a  cylinder 
fitting  the  bore  as  nearly  as  practicable ;  in  fact,  the  cutter  is  nothing 
more  or  less  than  a  planing  iron,  the  cylindrical  box  in  which  it  is 
fixed  answering  to  the  plane  or  stock.  (I  have  here  a  cutter  and 
cutter-box  for  the  Henry  rifling.) 

This  cutter-box,  with  the  cutter,  is  made  by  means  of  the  rifling 
machine  to  revolve  at  the  required  angle  of  pitch  when  travelling  through 
the  bore,  and  to  shift  its  position  at  each  cut  as  required  by  the 
pattern  of  rifle.  Now  it  is  evident  that  this  is  not  a  perfect  instru- 
ment, inasmuch  as  the  exact  and  uniform  action  of  the  cutter  on 
the  metal  of  the  bore  must  depend  on  the  evenness  of  density  and 
texture  of  the  metal  composing  the  barrel ;  and  it  is  simply  impossible 
to  obtain  tubes  of  even  density  and  texture  throughout.  Further,  the 
action  of  the  cutter  will  be  influenced  by  the  velocity  with  which  it  is 
made  to  move  through  the  tube,  and  by  the  spring  of  the  rod  to  which 
it  is  attached. 

The  only  attempt  at  improvement  on  this  system  of  manufacture  has 
been  a  proposal  to  punch  or  draw  the  rifling,  and  to  the  successful 
accomplishment  of  this,  the  length  of  tube  required  to  be  rifled  has 
hitherto  been  an  obstacle. 

I  shall  now  explain  the  system  of  rifling  alluded  to  as  a  novelty  in 
the  early  part  of  my  paper,  viz.,  ''part"  rifling.    Figs.  8 — 16. 

This  system,  which  is  the  invention  of  Wm.  Marphy,  Esq.,  of  Rich- 
mond, Cork,  is  certainly  exceptional.  It  cannot  be  said  to  be  rifling  of 
a  new  pattern,  since  it  embraces  every  known  pattern ;  nor  can  it  be 
referred  to  under  the  head  of  pitch,  as  it  is  applicable  to  pitch  of  any 
and  every  degree. 

The  invention  consists  in  rifling,  with  inclined  rifling,  only  a  portion 
of  the  bore — a  comparatively  small  portion — towards,  or  at  the  muzzle, 
the  rifling  being  dispensed  with  in  a  large  portion  of  the  bore  in  front 
of  the  seat  of  shot,  where  it  has  hitherto  been  an  impediment  to  the 
initial  motion  of  the  projectile,  and  consequently  a  cause  of  recoil. 
The  peculiarity  and  novelty  of  the  system  consist  in  some  measure  in 
confining  the  rifling,  not  only  to  that  portion  of  the  bore  where  alone 
(as  I  have  proved  by  experiment)  rifling  can  be  necessary,  but  to  the 
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very  portion  of  it  which  has  hitherto  been  considered  the  weakest, — 
where,  in  fact,  any  impediment  to  the  free  exit  of  the  bullet  has  been 
considered  to  involve  the  destruction  of  the  arm. 

The  inventor  claims  for  his  system  the  following  advantages : — 
First,  from  the  position  of  the  rifling,  facility  for  punching,  drawing,  or 
cutting,  and  accurately  gauging  the  same.  Secondly,  a  great  reduction 
of  recoil,  without  any  reduction  of  charge  or  increase  in  the  weight  of 
the  arm.  Thirdly,  increased  velocity  of  projectile,  and  consequent  flatness 
of  trajectory,  without  any  loss  of  accuracy  of  direction.  And,  though 
last  not  least,  a  very  considerable  reduction  in  the  cost  of  manufacture, 
with  more  exact  evenness  of  pitch  and  form  of  rifling,  consequent 
mainly  on  the  small  portion  of  bore  that  will  be  rifled. 

Mr.  Murphy  contends  that  the  fact  of  the  surface  of  the  projectile 
having  to  travel  along  the  incline  of  the  rifling  towards  or  near  the 
muzzle,  only,  retards  slightly,  without  unduly  checking,  the  velocity  at 
that  point,  and  that,  in  consequence,  a  larger  quantity  of  the  powder 
charge  is  consumed,  and  a  somewhat  greater  power  thus  finally 
applied  to  expel  the  projectile  from  the  bore  than  with  the  ordinary 
rifle.*  In  the  case  of  this  latter,  the  increasing  velocity  of  the  projectile 
is  unimpeded,  save  by  the  column  of  air  in  the  barrel,  until  it  escapes 
from  the  muzzle,  except  when  increasing  pitch  is  used. 

In  August,  1871,  Mr.  Murphy  placed  his  invention  in  my  hands, 
and  since  that  date  I  have  subjected  the  system  to  extended  trials  with 
many  arms  having  rifling  of  various  patterns  and  degrees  of  pitch. 
My  experience  with  these  rifles,  which  extends  to  the  firing  of  several 
thousand  rounds  of  ammunition,  enables  me  to  state  that  the  claims  of 
the  inventor  have  been  borne  out,  to  an  unusual  extent  as  inventions 
go ;  and  this,  too,  under  the  difiiculties  attending  primary  hand  manu- 
facture, and  a  supply  of  ammunition  of  the  most  faulty  and  uncertain 
description  that  I  have  ever  used — the  only  supply  open  to  me. 

With  a  Martini- Henry  rifle,  bitted  out  to  within  four  inches  of  the 
muzzle,  using  the  regulation  cartridge,  I  have  at  400  yards  obtained 
very  satisfactory  shooting  with  elevation  for  300  yards  only.  With  a 
barrel  rifled  on  Mr.  Murphy's  rib  system,  having  the  same  length  of 
rifling  as  above,  I  have,  also  with  the  regulation  cartridge,  at  500  yards 
got  good  targets  with  400  yards  elevation ;  at  600  yards,  with  sighting 
for  450 ;  and  at  700  yards  with  elevation  for  550.  With  a  Peabody- 
Murphy,  the  trajectory  flattens  in  like  ratio  as  with  the  last-named  arm, 
as  you  get  further  from  the  target.  With  a  Henry  barrel  attached  to  a 
Westley- Richards  breech-action,  using  the  Westley- Richards  cartridge 
(76  grains  powder,  480  grains  projectile),  I  have  got  equally  good 
results  as  regards  trajectory,  with  extreme  accuracy  of  direction. 
Lastly,  not  to  weary  you  with  a  further  account  of  experiments,  I  ha.ve, 
with  a  Navy  Enfield,  obtained  admirable  shooting  up  to  600  yards,  but 
with  less  gain  in  flatness  of  trajectory,  owing  to  the  thinness  of  the 
metal  at  the  muzzle. 

I  am  happy  to  see  here  to-day,  some  whose  opinions  on  the  subject 

*  I  need  scarcely  remark  that  in  all  arms  a  certain  amount  of  the  powder-charge 
is  blown  away  unconsumed ;  and  this  portion  of  the  charge  Mr.  Murphy  claims  to 
utilize. 
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of  fire-arms  must  be  considered  of  the  highest  scientific  value,  who 
were  present  on  some  of  these  occasions,  and  to  whom  I  feel  I  may 
confidently  refer  as  to  the  success  of  the  system.  An  invention  which 
contradicts  so  much  of  our  teaching  and  theory  of  rifling,  will,  I  make 
no  doubt,  meet  with  opposition ;  but  I  have  every  confidence  that  when 
the  principle  is  known,  and  the  system  fully  and  fairly  tested,  this  arm 
will  find  its  place. 

I  cannot  hesitate  to  express  my  conviction — a  conviction  founded 
not  on  theory,  but,  as  I  have  said,  upon  extended  practice — that  rifling 
barrels  all  through,  from  the  seat  of  shot  to  the  muzzle^  is,  for  all  the 
advantages  that  rifling  is  intended  to  secure,  unnecessary,  and  simply 
a  waste  of  time,  metal,  and  labour — which  means  money. 

I  have  now  arrived  at  the  last  division  of  my  subject,  viz.,  the  efiect 
which  each  pattern  of  rifling  and  degree  of  pitch  has  on  the  velocity 
of  the  projectile,  and  on  the  arm  with  regard  to  recoil,  &c.,  &c. 

What  I  have  already  said  under  the  head  of  pattern  leaves  but 
little  for  me  to  add  regarding  it.  I  would,  however,  make  one  or 
two  remarks  founded  on  late  practical  experience. 

In  the  first  place,  independent  altogether  of  the  weight  of  the  pro- 
jectile and  the  resistance  ofiered  to  its  initial  motion  in  the  bore,  the 
pattern  of  rifling — when  the  bore  is  rifled  throughout — has,  in  itself, 
some  influence  on  recoil.  CoarSe  rifling,  as  well  as  sharp  pitch,  ofiers 
resistance  to  the  rapid  expansion  of  the  product  of  the  powder- charge. 
As  in  the  case  of  the  projectile,  so  with  the  powder-charge,  the  coarser 
the  rifling  and  sharper  the  pii^ch,  the  more  decided  the  resistance. 
With  barrels  rifled  with  coarse  rifling  and  sharp  pitch,  I  have  found 
perceptible  recoil  even  when  using  blank  ammunition  closed  only 
with  a  wad.  This  recoil  I  could  not  detect  so  clearly  in  barrels  with 
finer  rifling  and  slower  pitch,  fired  under  precisely  the  same  conditions 
as  re  Guards  ammunition  and  weio-ht  of  arm. 

With  reference  to  the  pattern  of  rifiing  adopted  by  the  Govern- 
ment, I  prefer  the  nine  to  the  seven  rifled  Henry  barrel,  not  alone 
because  the  rifling  is  of  necessity  finer,  but  because  I  have  had  some- 
what more  even  practice  from  it.  The  pitch,  nevertheless — one  turn 
in  eighteen  inches — is  objectionable,  as  it  occasions  recoil. 

The  pitch  of  screw  in  rifled  barrels  is,  I  contend,  about  the  most  im- 
portant part  of  the  manufacture ;  for  on  the  incline  of  rifling  depends, 
in  a  great  measure,  the  value  of  the  arm  as  regards  velocity  and  its 
results,  z'.e.,  flatness  of  trajectory,  &c.  It  is  impossible  that  a  bullet  can 
spin  with  high  rapidity,  and  at  the  same  time  travel  with  high  velocity. 
Rapidity  of  rotation  takes  from  velocity  of  progression.  Therefore, 
the  slower  the  pitch,  consistent  with  steady  rotation  to  a  defined  range 
' — all  other  conditions  being  equal — the  higher  can  be  the  velocity ;  and 
the  higher  the  velocity,  the  flatter  the  trajectory  and  the  shorter  the 
dangerous  space  (that  is,  our  "  catch  and  graze").  I  go  further,  and 
submit  that  comparatively  slow  rotation,  with  medium  velocity,  in- 
creases with  every  increase  of  the  velocity ;  therefore,  in  a  rifle, 
accuracy,  lateral  as  well  as  vertical,  can  be  obtained  by  velocity. 

I  need  not  impress  on  this  professional  assembly  the  advantage  of 
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flat  trajectory  in  a  military  arm.  Such  a  trajectory — say  extreme  heigh  t 
of  curve  above  the  level  of  the  ground  six  feet  in  as  many  hundred  yards 
■ — facilitates  the  training  of  the  soldier,  as  it  renders  instruction  in 
judging  distance  an  easier  task,  if  not  altogether  unnecessary.  More- 
over, it  does  away  with  the  use  of  the  complicated  elevating  scale  or 
back-sight ;  to  train  the  recruit  in  the  use  of  which,  requires  time.  To 
adjust  this  sight  for  use  also  takes  time — time  which,  I  much  doubt, 
a  soldier,  no  matter  how  well-trained,  would  bestow  in  the  hurry  and 
excitement  of  firing  in  action,  or  when  an  object  suddenly  offers  as  a 
mark.  An  elevating  sight  of  one  leaf^  or  at  most  two  leaves^  ought,  with 
a  trajectory  such  as  I  have  named  above,  to  be  sufficient  for  accuracy 
up  to  600  yards. 

A  sportsman,  when  following  large  game,  would  not  think  of  nsing 
a  complicated  elevating  sight,  for,  while  adjusting  it,  his  opportunity 
would  be  lost.  The  efforts  of  every  manufacturer  of  sporting  rifles  are 
directed  to  securing  the  advantage  of  a  flat  trajectory  to  the  longest 
range.  But,  strange  to  say,  among  the  numerous  expedients  resorted 
to  for  attaining  the  desired  end — such  as  large  powder  charge  and 
light  projectile,  &c. — a  slower  pitch  of  rifling,  with  powder  charge  of 
suitable  combustion,  does  not  appear  to  have  had  adequate  trial. 

I  am  not  aware  that  the  extreme  range  at  which  our  military  rifles 
are,  in  the  hands  of  the  soldier,  expected  to  be  practically  effective, 
has  yet  been  clearly  defined.  I  cannot  suppose  that  the  extreme  range 
to  which  the  rifles  of  the  present  day  are  sighted,  namely  900  yards 
for  the  Snider  and  1,300  for  the  Martini- Henry,  can  be  seriously  con- 
sidered practical  for  troops.  A  man  at  800  or  900  yards  is  not  so 
good  a  mark  as  a  quart  bottle  would  be  at  150.  And,  taking  into 
consideration  the  time  a  bullet  takes  to  travel  the  longer  distance, 
and  the  obstacles  to  accuracy  it  has  to  encounter  in  its  passage,  I 
think  you  will  agree  with  me  that  the  chances  of  striking  the  bottle 
would  be  much  greater  than  of  striking  the  man. 

It  appears  to  me,  therefore,  that  the  first  thing  is  to  determine  the 
really  practical  range  for  accuracy  required  in  the  military  rifle  ;  and 
the  arm  giving  the  flattest  trajectory  to  the  specified  range  must  be 
the  best — convenience  to  the  soldier  with  reference  to  recoil,  weight 
of  arm  and  ammunition,  being  duly  considered. 

The  direction  of  pitch  is  also  of  much  importance  in  rifling.  In  our 
military  arms  of  the  present  day,  the  pitch  of  rifling,  the  pull  of  the 
trigger,  and  the  recoil  of  the  arm,  are  all  to  the  right,  and  are  con- 
sequently incentives  to  error  of  shooting  to  the  right,  I  presume  it  is 
known  here  that  our  military  small  arms  are  accurately  siglited,  as 
regards  direction  but  for  07ie  range,  viz.,  for  500  yards.  The  result  is, 
that  the  sights,  as  placed  on  the  barrel,  are  not  vertically  true  with  the 
axis  of  the  bore ;  and,  as  a  consequence,  the  sighting  for  every  range, 
except  500  yards,  is  more  or  less  inaccurate.  In  hand  rifles,  to  use  an 
old  term,  no  allowance  is  made  for  the  drift  due  to  spin  of  projectile, 
or  '\ derivation,''  Drift  there  is  in  small  arms  as  certainly  as  there  is 
'der7,vation''  in  Urge  guns.  I  would  therefore  suggest  that,  so  long 
as  the  military  rifle  is  fired  from  the  right  shoulder,  the  pitch  of  rifling 
should  be  reversed,  that  is,  should  run  from  right  to  left ;  and  that  the 
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sights  of  the  arm  should  be  placed  vertical  with  the  axis.  Thus  the 
^'derivation'''  would  be  counteracted  by  the  pull  of  trigger  and  the  recoil, 
and  the  sighting — which  would  be  true  to  the  axis  of  the  bore — would 
be  correct  for  all  ranges.  I  speak  from  experience,  as  in  many  of  the 
arms  I  have  used,  and  especially  with  Mr.  Murjohy's  system  of  rifling, 
the  pitch  was  a  left  pitch.  In  proof  of  what  I  state,  I  found  when 
firing  from  the  shoulder  that  the  pull  of  trigger  had  the  effect  of  cor- 
recting the  deviation  due  to  spin  to  a  greater  extent  than  when  fired 
from  a  rest. 

Apart  from  pattern  and  pitch,  there  are  several  points  in  the  manu- 
facture of  the  rifled  barrel  which  are  much  overlooked,  and  which 
claim  more  than  a  passing  remark.  In  the  first  place,  the  thickness 
and  evenness  of  the  metal  round  the  bore  at  the  muzzle  have  great 
influence  on  accuracy  generally,  but  particularly  on  trajectory.  It  is 
the  regulated  custom  to  have  the  metal  of  the  barrel  at  the  muzzle 
slight,  in  order,  as  it  is  stated,  to  make  the  rifle  lighter  to  carry,  and 
easier  to  take  aim  with.  This  is  a  fallacy,  and  sacrifices  both  flatness 
of  trajectory  and  general  accuracy.  The  rifles  of  our  forefathers  were 
formed  on  a  truer  though  rougher  principle,  as  the  old  rifles  on  the 
table  prove.  The  more  even  the  thickness  of  metal  from  breech  to 
muzzle,  the  more  even  its  expansion,  and  the  more  accurate  the  shoot- 
ing of  the  arm.  I  have  obtained  from  rifles,  particularly  those  on 
Mr.  Murphy's  system  of  rifling,  different  degrees  of  flatness  of  trajectory 
according  to  the  thickness  of  metal  round  the  muzzle.  The  stouter  the 
metal,  the  less  its  expansion,  and  the  flatter  the  trajectory. 

The  metal  at  the  muzzle  should  be  of  even  thickness  all  round,  in 
order  to  give  even  pressure  and  expansion :  this  is  a  point  of  no  slight 
importance  in  the  manufacture  of  rifle  barrels. 

Slightly  easing  the  rifling  immediately  inside  the  muzzle,  is  also  an 
aid  to  accuracy,  since  it  allows  the  bullet  to  slip  away  with  ease  from 
the  bore  at  that  particular  point.  Mpping  the  bullet  at  the  muzzle  is 
certainly  a  cause  of  inaccuracy :  I  have  here  a  barrel  which  gives 
proof  of  this  in  a  remarkable  degree. 

Again,  the  fewer  and  smaller  the  lumps  or  blocks  of  metal  fixed  to  the 
outer  surface  of  the  barrel,  the  more  even  will  be  the  expansion  through- 
out. The  Chassepot  barrel  would  be  far  more  accurate  but  for  the 
block  for  the  sword- catch,  which  compels  a  counter-balancing  block 
on  the  opposite  side.  Moreover,  brazing  on  blocks  of  metal  for  the 
sword-bayonet,  or  for  the  sights,  causes  injury  to  the  bore,  particularly 
if  the  barrel  is  slight.  This  is  a  fact  well  known  to  barrel  manufac- 
turers. In  proof  of  it,  I  have  two  barrels  here.  In  one,  the  interior 
of  the  barrel  is  imperfect  under  the  block  for  the  sword-catch ;  in  the 
other,  it  is  injured  under  the  foresight.  For  the  above  reasons,  I  would 
suggest  that  the  block  of  the  foresight  should  be  placed  more  than 
the  length  of  the  projectile  from  the  muzzle  of  the  arm. 

Bands  on  a  barrel  are  also,  if  I  may  venture  to  say  so,  detrimental 
to  even  expansion,  and  consequently  to  accuracy.  To  all  who  use  a 
divided  stocked  arm,  this  must  be  evident.  The  bands,  as  well  as  the 
half-stock,  of  the  Martini- Henry  have  to  be  pinned,  in  order  to  pre- 
vent th-eir  being  carried  away  over  the  muzzle  by  the  wave  of  metal 
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consequent  on  the  passage  of  the  bullet  up  the  bore  ;  and,  besides,  this 
fastening  on  necessitates  the  fixing  of  an  additional  lump  of  metal  on 
the  surface  of  the  barrel. 

Lastly,  I  would  say  a  few  words  about  fouling  in  rifle  barrels.  Rifling, 
as  I  have  already  stated,  was  originally  adopted  as  a  receptacle  for 
fouling,  and,  though  in  latter  days  used  for  the  different  purpose  of 
rotating  the  bullet,  it  must  and  does  continue  to  harbour  fouling. 
It  was  to  facilitate  the  clearing  out  of  this  refuse,  that  wads,  patches 
and  other  expedients  were  tried,  and  paper  wrappings  first  proposed, 
— if  I  am  not  mistaken,  by  General  Boileau. 

By  leaving  the  greater  portion  of  the  barrel  smooth,  on  Mr.  Murphy's 
system,  the  area  of  drainage  for  deposit  of  fouling  is  reduced,  and  the 
facility  for  clearing  it  away  largely  increased.  However,  I  maintain 
that  on  the  cartridge  mainly  devolves  the  duty  of  removing  the  fouling ; 
and  the  smooth  bore  affords  increased  facility  for  this.  Unfortunately, 
the  description  of  cartridge  I  have  been  compelled  to  use,  is  not  the 
most  efficient  in  this  respect.  ^Nevertheless,  I  have  fired  more  than  100 
rounds  per  barrel  at  a  time,  from  nearly  all  the  barrels  converted 
on  this  system,  without  cleaning,  and  without  having  a  strip,  or  failure 
as  regards  vertical  accuracy.  Of  course,  when  I  first  commenced  testing 
this  system,  there  were  failures,  and  bullets  left  the  bore  without  taking 
the  rifling. 

In  concluding  my  paper,  I  would  state  that  I  shall  feel  amply 
rewarded  for  any  trouble  I  may  have  taken  in  putting  it  together,  if  it 
throws  a  new  light  of  any  value  on  the  subject  of  rifles  and  rifling. 

Commander  W.  Dawson,  E-.N.  :  I  would  venture  to  make  a  few  observations  on 
the  system  of  "  part  "  rifling.  It  was  about  18  months'  ago,  when  I  began  the 
scientific  study  of  the  rifling  of  great  guns,  that  one  of  the  chief  artillerists  of  the 
day  advised  me  to  make  the  acquaintance  of  Captain  O'Hea,  inasmuch  as,  he  said, 
Captain  O'Hea  knew  more  about  the  principles  of  rifling  than  any  man  ahve. 
I  got  an  introduction  accordingly,  and  since  then  I  have  been  in  communication 
with  Captain  O'Hea  from  time  to  time,  during  the  progress  of  his  numerous  and 
varied  experiments,  and  he  told  me  the  marvellous  progressive  results  which  he 
successively  attained.  These  experimental  results  appeared  to  me  so  marvellous 
that  they  cost  me  a  great  deal  of  study  and  thought  to  understand  their  why  and 
their  wherefore.  It  does  appear  at  first  sight  very  marvellous  that  taking  almost 
the  whole  of  the  rifling  out  of  any  rifled  small-arm,  and  leaving  only  from  three  to 
four  inches  at  the  muzzle,  should  produce  a  very  low  trajectory  without  any  dimi- 
nution of  accuracy.  A  week  or  two  ago  I  went  to  Wormwood  Scrubbs  and  found  a 
wheelbarrow  full  of  different  kinds  of  hand  rifles,  including  amongst  others  the 
Martini -Henry,  the  Snider,  the  Westley-Richards,  and  the  Murphy  rifles.  Every 
one  of  them  was  treated  on  the  same  "  part"  plan,  the  rifling  being  taken  out  of  their 
barrels,  except  about  three  inches  at  the  muzzle.  A  skilful  volunteer  marksman 
came  on  the  field  who  had  never  seen  one  of  these  pieces  before,  and  did  not  know 
anythmg  at  all  about  the  '"part"  system.  I  stood  by  while  he  fired  at  400,  500, 
and  600  yards,  and  I  noticed  the  great  diminution  in  the  height  of  the  sights.  For 
instance,  at  600  yards,  the  sight  was  raised  for  about  450  yards.  And  I  found  that 
this  marksman  was  particularly  struck  with  the  small  amount  of  recoil, — that  whereas 
with  an  ordinary  rifle  his  shoulder  would  have  felt  a  very  severe  recoil,  with  these 
"part "  rifles  the  recoil  was  very  small.  As  to  the  accuracy  of  the  piece,  it  was  not 
possible  to  form  a  conclusive  opinion,  as  it  was  a  very  windy  day,  but  there  was 
nothing  to  indicate  that  accuracy  had  been  sacrificed  in  the  slightest  degree.  What 
struck  me  as  very  marvellous  was  that  in  the  course  of  a  day's  firing,  with  so  many 
varieties  of  "  part "  rifling,  there  was  not  a  single  strip  ;  I  expected  to  have  seen  some 
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strips,  for  the  ammunition  was  exceedingly  bad,  independently  of  tlie  novelty  of 
the  "  part "  system.    I  have  been  greatly  interested  to  discover  the  cause  of  the 
success  of  this  "  part "'  rilling.    It  has  always  appeared  to  me  that  like  conditions 
must  produce  like  results,  whether  in  a  small  arm  barrel,  or  in  a  great  gun.    If  the 
results  be  different,  it  is  clear  the  conditions  must  be  different.    I  was,  therefore 
very  much  puzzled  to  discover  wherein  the  conditions  were  unlike,  which  produced 
such  apparently  diverse  results ;— for  example,  to  divine  how  it  was  that  this 
part  rifling  at  the  muzzle  produced  a  lower  trajectory,  which  means  a  higher 
velocity  and  less  recoil,  while  an  increasing  spiral  in  the  great  gun  produces  a 
much  lower  velocity,  and  higher  pressure  than  an  uniform  spiral.    The  two  condi- 
tions clearly  cannot  be  the  same  if  the  results  be  so  opposite.    I  investigated  the 
point  rather  closely,  to  try  and  discover  wherein  the  difference  lay.  Experiments 
made  with  great  guns  shew  that  nine-tenths  of  the  velocity  is  obtained  in  the 
passage  of  the  shot  up  the  barrel  before  it  has  3;eached  half-way  out  of  the  bore  ; 
and  the  hand  rifle  being  so  much  longer  in  proportion  to  its  calibre,  nine-tenths  of 
the  bullet's  velocity  would  be  obtained  long  before  it  has  reached  half  the  length  of 
the  barrel  in  small  arms.   That  being  the  case  it  is  plain  that  any  resistance  offered  to 
the  shot  before  it  reaches  half-way  up  the  barrel,  must  have  a  most  objectionable  effect 
on  the  velocity.   But  in  the  Murphy  system  of  part  rifling,  the  shot  is  not  checked  by 
friction  or  resistance,  whilst  attaining  that  nine-tenths  of  its  velocity,  which  would,  in 
consequence  be  much  higher  than  the  maximum  velocity  in  other  systems  of  rifling. 
The  maximum  velocity  is  then  very  much  greater  in  the  "part"  rifling  at  the 
muzzle  than  it  otherwise  would  be,  and  there  is  very  little  of  the  increment  of 
velocity  thus  gained,  subtracted  by  cutting  the  grooves  in  the  outer  surface  of  the 
bullet  in  passing  over  the  four  inches  of  rifling  at  the  muzzle.    In  the  case  of  the 
increasing  spiral  in  heavy  ordnance,  which  gives  "  decidedly  the  lowest  velocities  " 
the  opposite  condition  obtained.    The  increasing  spiral  begins  to  operate  directly 
after  the  shot  leaves  its  seat,  and  it  applies  an  ever-increasing  resistance  to  the  shot 
during  its  passage  along  the  bore.    It  is  a  familiar  incident  known  to  all  sailors  that 
a  sliip  going  at  full  speed  may  run  on  a  mud  bank,  and  be  brought  to  a  dead  stand- 
still by  the  gradual  resistance  of  the  recoil  against  the  ship's  bottom,  without 
any  one  on  board  knowing  of  the  occurrence.    Similarly  a  ship  like  the  "  De- 
vastation," of  9,000  tons,  proceeding  at  full  speed,  might  easily  be  brought  to 
a  standstill,  with  a  rope  of  three  or  four  inches  in  diameter,  if  it  were  only 
payed-out  gradually,  with  a  steadily  increasing  strain.    It  is  an  ever-increasing 
range,  and  an  ever-increasing  resistance  in  the  form  of  air  which   brings  the 
highest  velocity  shot  to  a  stop  at  the  end  of  its  range,  and  an  ever-increasing 
force  appUed  to  any  body  in  motion  will  bring  it  gradually  to  a  stand-still, 
very  much  in  the  same  way  that  the  increasing  spiral  causes  the  great  gun  so 
rifled  to  have  "  decidedly  the  lowest  velocities."    There  was  another  circumstance 
in  connection  with  Captain  O'Hea's  numerous   and  varied  experiments  whicli 
puzzled  me  not  a  little,  which  was  this  :    Under  this  system  of  "  part "  rifling  there 
is  very  little  recoil.    Now  it  is  found  in  a  heavy  gun  that  when  an  elongated  iron 
shcTl,  is  fired,  the  maximum  powder-pressure  in  the  chamber  (which  is  represented 
by  the  recoil  in  small  arms),  is  very  nearly  as  great  if  the  cylinder  be  un rifled  as  if 
it  is  rifled  witli  two  studs.    The  conditions,  however,  are  not  alike.    When  an 
unrifled  iron  cylinder  is  passing  out  of  a  heavy  gun  its  body  is  resting  on  the  bottom 
of  tlie  barrel,  and  obstructed  by  the  fouling  matter  in  front  of  its  lower  side, 
and  there  is  a  great  space  of  windage  above  it  as  the  shot  is  not  centred.  The 
essential  part  of  all  rifling  is  that  the  shot  should  be  centred ;  that  is  to  say  that  the 
axis  of  the  shot  and  of  the  barrel  should  correspond.    And  with  reference  to  a  state- 
ment made  by  Captain  O'Hea,  as  to  centring,  I  may  say  that  Captain  Scott's  is 
not  the  only  system  which  centres  its  shot,  altliough  in  my  judgment  he  centres  it  in 
the  best  way,  that  is  to  say  with  the  least  strain  upon  the  gun  and  projectile,  and 
the  greatest  windage.    Whitworth  and  Lancaster  also  centre  their  shot.    All  good 
artillerists  aim  at  cent  ring  their  projectiles,  but  they  arrive  at  it  by  plans  of  different 
degrees  of  excellence.    Centring  the  projectile  is  considered  essential  by  all  practical 
artillerists.    Where  there  is  no  rifling  at  all  in  the  iron  cylinder  there  cannot  be  any 
centring,  and,  therefore,  there  is  an  oblique  movement  in  the  barrel  which  offers 
resistance  to  the  escape  of  the  shot  and  gives  it  a  wriggling  or  wobbling  motion  in 
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the  bore,  and  then  the  shot,  scraping  against  the  bottom  of  the  barrel,  meets  a 
further  resistance  which  tends  also  to  increase  the  wobbling  motion,  and  the 
powder-pressure  behind  the  shot  accumulates  almost  as  high  and  as  irregular  as  if 
the  shot  was  balanced  in  unstable  equilibrum  upon  two  studs  nearly  under  its  centre 
of  gravity.  But  in  the  case  of  the  small-arm  barrel  the  paper  round  the  bullet 
keeps  the  centre  of  the  bullet  practically  in  the  centre  of  the  piece  and  takes  away 
whatever  windage  would  otherwise  be  above  the  bullet,  so  that  during  its  passage 
along  the  smooth  part  of  the  barrel  there  really  is  no  "  oblique  movement  of  the 
axis  "  or  wobbling  motion.  In  the  ordinary  smooth-bore  small  arm,  there  are,  there- 
fore, diiFerent  mechanical  actions  and  different  conditions  from  the  smooth-bore 
great  gun,  both  firing  elongated  bullets.  In  the  smooth-bore  small  arm  with 
elongated  bullet,  wrapped  in  paper,  there  is  very  little  friction  and  no  oblique  move- 
ment to  diminish  the  velocity,  and  by  the  time  the  shot  has  arrived  half  way  up  the 
barrel,  nine-tenths  of  the  maximum  velocity  is  attained  with  the  least  amount  of 
obstruction,  and  the  increment  of  stored  up  force  thus  gained  enables  it  to  overcome 
the  resistance  suddenly  placed  upon  it  at  the  end,  without  an  equal  decrement  of 
velocity.  That  appears  to  me  to  be  the  natural  explanation  of  the  difference  between 
the  high  velocities  of  part  rifling  and  the  low  velocities  of  increasing  spirals,  and 
between  the  small  recoil  or  low  powder-pressure  of  part  rifling,  and  the  high 
pressures  in  Woolwich  ordnance.  It  struck  me  in  thinking  over  this  question  of  th  e 
recoil  that  there  ought  to  be,  if  there  is  not,  some  way  by  wliich  the  recoil  of  small 
arms  could  be  scientifically  measured.  My  own  notion  is  that  if  there  were  such  an 
instrument  of  sufficient  delicacy  of  measurement  invented,  it  would  be  found 
that  without  any  bullet  at  all  in  the  bore,  but  firing  the  same  sized  powder 
charge,  there  was  a  different  amount  of  resistance  due  to  diversities  of  the  pitcli 
and  of  the  coarseness  of  the  rifling,  quite  independent  of  the  presence  of  the 
bullet.  If,  then,  bullets  were  employed  it  would  probably  also  be  found  that  different 
systems  of  rifling  and  angles  of  twist  gave  different  degrees  of  recoil,  and  that  in  pro- 
portion to  the  severity  of  the  recoil  would  be  the  height  of  the  trajectory,  that  is  to 
say,  the  diminution  of  the  velocity.  Strange  as  it  seems  at  first  sight,  yet  so  it  is, 
that  whenever  the  pressure  within  the  powder  chamber  is  highest,  there  pro- 
portionately the  velocity  is  lowest,  showing  that  the  high  powder  pressure  arises 
from  the  extra  resistance  offered  to  the  exit  of  the  bullet.  The  only  one  of  the 
diagrams  before  me  which  I  am  inclined  to  cavil  at  is  the  iron  shot  for  heavy 
ordnance  represented  by  diagram,  fig.  16.  It  has  not  been  explained  to-day,  but 
I  am  not  sure  whether  Captain  O'Hea  told  me  that  he  had  actually  tried  experi- 
ments with  the  iron  shot  shewn  in  that  figure  or  not.  (Captain  O'Hea  :  I  have 
never  tried  them.)  There  has  been  a  controversy  between  Captain  O'Hea  and 
myself,  as  to  the  application  of  part  "-rifling  to  heavy  ordnance  being  possible. 
That  was  the  only  point  on  which  I  was  prepared  to  offer  anything  like  an  adverse 
criticism.  But  the  remarkable  points  that  impress  themselves  on  my  own  mind  are 
these,  that  the  power  required  to  rotate  any  projectile  is  exceedingly  small,  and  that 
it  is  never  that  power  which  injures  a  gun  or  destroys  it,  it  is  the  misapplication  of 
some  other  power  in  the  unmechanical  attempt  to  rotate  it  on  a  wrong  principLi 
that  does  it.  It  is  not  the  actual  power  necessary  for  rotation  which  injures  guns. 
Tlie  smallness  of  the  force  required  to  produce  adequate  rotation  has  been  repeatedh^ 
brought  out  by  mathematicians,  and  though  some  of  these  calculations  are  based  on 
data  with  which  I  do  not  altogether  agree,  still  the  calculations  arc  made  by  some 
very  learned  and  clever  mathematicians,  who  prove  that  the  force  required  to  rotate 
any  projectile  is  a  small  fraction  of  the  force  required  to  drive  it  onwards.  Another 
point  which  also  strikes  me  with  reference  to  Captain  O'Hea's  numerous  and  varied 
experiments  is,  what  great  differences  in  velocity  follow  from  very  shght  alterations 
in  the  mechanical  conditions  of  the  rifling,  the  touch  of  a  file  or  biting  instrument 
makes  100  yards  difference  in  the  range ;  hence  the  great  importance  of  studying 
the  mechanical  principles  of  rifling  if  we  would  not  have  decidedly  the  lowest 
velocities  "  in  our  great  guns.  The  slightest  extra  resistance  necessarily  produces 
less  velocity,  even  though  it  brings  with  it  extra  recoil  or  powder  pressure  within 
the  barrel. 

Captain  O'Hea  :  Figure  16  represents  a  plan  for  heavy  ordnance.  The  shot  is  re- 
presented as  in  the  bore,  in  the  act  of  being  transferred  from  the  straight,  or  guidiuiv 
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rifling  on  to  the  inclined,  or  rotating  rifling.  It  is  clear  that  if  the  shot  were  allowed  to 
travel  np  the  bore  without  a  guide,  the  grooves  on  it  (which  are  to  be  filled  with 
lead  or  other  soft  metal)  may  not  exactly  run,  or  be  truly  delivered,  on  to  the 
inclined  rifling  at  or  towards  the  muzzle ;  and  the  consequence  might  be  either 
tearing  of  the  rifling  in  the  bore  or  on  the  shot,  or  fracture.  Mr.  Murphy 
therefore  proposes  the  novel  expedient  of  using  straight  and  inclined  rifling,  distinct 
and  separate,  in  one  and  the  same  bore,  the  straight  rifles  (which  may  be  few)  as 
guides  to  ensure  the  hard  metal  projectile  being  safely  transferred  to  the  inclined 
rifling,  and  the  shot  sent  spinning  round  the  longer  axis  from  the  muzzle.  He  also 
proposes  to  use  a  lead-coated  shot  (fig.  18),  or  a  sliot  banded  on  the  Yavasour 
system,  to  fire  from  a  bore  rifled  only  at  or  towards  the  muzzle  as  shown  in  the 
figure  17.  This  system  of  rifling  heavy  ordnance  has  not  been  tried.  I  have  not 
tried  it  in  either  case,  so  cannot  speak  of  it  with  certainty. 

Commander  Dawson  :  I  should  like  to  make  a  further  remark,  viz.,  that  there  is  a 
vast  difference  between  the  proposal  for  heavy  ordnance  and  what  Captain  O'Hea  has 
actually  carried  out  with  small  arms.  There  is  this  difference,  that  whilst  this  proposal 
is  speculative  and  prospective,  the  part  rifling  in  small  arms  is  an  actual  accomplished 
fact,  and  it  is  to  actual  accomplished  facts  that  I  have  been  referring,  not  to  prospec- 
tive speculations.  I  can  see  myself  what  I  should  think  are  serious  objections  to 
the  application  of  part  rifling  to  iron  shot  in  heavy  ordnance,  but  Captain  O'Hea 
has,  by  his  multiplied  experiments,  discovered  so  many  marvellous  things  in  con- 
nection with  our  small-arm  rifling,  that  I  might  possibly  prove  a  false  prophet. 
But  one  of  the  objections  that  strikes  one  is  that  in  the  heavy  gun  there  would  be 
no  centring  of  the  ]3rojectile  until  it  got  near  the  muzzle,  and  that  in  that  part  of 
the  bore  in  which  it  acquires  nine-tenths  of  its  velocity,  it  would  be  subject  to  all 
those  objectionable  obhque  movements  of  the  axis  of  which  I  have  spoken.  That 
appears  to  me  to  be  a  crucial  objection  to  the  proposed  application  of  the  system 
of  part  rifling  to  heavy  projectiles  in  great  guns. 

Captain  Selwyn,  E/.N.  :  I  rise  to  give  my  testimony,  as  a  witness  of  these  experi- 
ments, which  have  been  to  my  mind  most  satisfactory,  and  I  attribute  a  great  deal  of  the 
success  to  the  fact  of  the  increased  velocity  doing  away  with  the  necessity  for  the  use 
of  a  very  sharply  inclined  spiral.  The  instant  we  get  increased  velocity  it  means 
precisely  the  same  thing  as  increasing  the  spiral,  but  without  the  objectionable 
features,  that  is  to  say,  that  over  the  given  length  of  rifling,  the  projectile  has  travelled 
in  less  time,  and  has  therefore  set  up  a  more  rapid  rotation  without  encountering  the 
resistance  which  would  have  been  encountered  had  that  object  been  obtained  by 
increasing  the  pitch  of  the  rifling.  This  system  is  thoroughly  deserving  of  further 
experiment,  and  is  one  to  which  Grovernment  attention  should  properly  be  drawn. 
It  is  not  one  which  ought  to  be  left  at  the  charges  of  a  private  individual,  beyond 
the  point  at  which  Captain  O'Hea  has  arrived  in  proving  it.  With  regard  to  its 
development  in  larger  ordnance,  I  think  a  simpler,  and  probably  a  more  satisfactory 
mode  of  accomplishing  the  same  object,  at  least  for  field  purposes, — how  much  further, 
yet  remains  to  be  seen, — will  be  the  use  of  the  shot  the  French  are  now  adopting,  with 
inserted  material,  soft  metal  surrounding  the  hard  shot.  Copper  is  generally  used 
as  most  adapted  for  the  purpose,  and  we  may  be  quite  sure  it  will  behave  in  any- 
thing up  to  9-pounder  or  18-pounder  guns  very  much  as  lead  would  do  in  the  smaller 
arms.  The  question  of  fouling,  which  is  a  very  important  one,  will  never  be  satis- 
factorily decided  in  my  mind  (though  I  have  seen  no  fouling  whatever  during  the 
days  tliat  I  have  been  witness  of  the  experiments)  till  we  have  extended  experiments 
in  all  kinds  of  weather  ;  for  those  who  have  used  rifles  must  know  that  on  a  day  on 
which  you  cannot  detect  the  least  atmospheric  difference,  somehow  or  other  the 
powder  behaves  differently  in  your  rifling,  and  you  get  hard  fouling  on  one  clay, 
whereas  on  another  there  is  not  the  slightest  trace  of  it.  Therefore  even  if  there 
should  be  on  some  occasions  fouling,  I  should  Uke  to  test  other  rifles  at  the  same 
time  to  see  whether  they  do  not  foul  also,  and  to  a  much  greater  extent ;  for  I  think  that 
in  the  absence  of  rifling  near  the  seat  of  the  bullet  it  will  be  found  that  that  point  of 
fouling  has  been  entirely  obviated.  I  think  of  the  two  kinds  of  fouling,  one  near  the 
breach  and  the  other  near  the  muzzle,  it  will  be  admitted  the  most  difficult  to  treat 
or  to  do  anything  with,  is  that  near  the  scat  of  the  bullet.  The  one  at  the  muzzle 
can  be  very  easily  got  rid  of  with  a  little  oil  and  a  very  small  instrument  for  the 
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purpose.  But  we  could  never  manage  to  remove  satisfactorily  tlie  lead  deposit  and 
the  hard  fouling  which  generally  occurs  at  the  lower  point,  without  much  more  delay 
and  more  elaborate  appliances.  As  regards  rifling,  I  have  myself  given  a  good  deal 
of  attention  to  the  different  forms  of  rifling,  and  I  must  say,  as  far  as  I  can  yet 
ascertain  in  small  arms,  it  remains,  as  Captain  O'Hea  has  described  it,  a  matter  of 
fancy.  You  may  have  fine  rifling  advantageously  opposed  to  coarse  rifling,  but  as  to 
the  form  of  the  rifling  there  are  as  many  opinions  as  rifles,  and,  ex(;ept  that  I  demur 
altogether  to  anything  like  hexagonal  rifling,  because  it  involves  a  peculiarly  fitted 
projectile,  which  would  involve  a  peculiarly  fitting  fcartridge  in  small  arms,  and  which 
again  would  prevent  a  man  readily  placing  his  cartridge  in  the  bore,  to  a  certain 
extent.  Except  tliat  rifling,  which  I  think  objectionable,  I  do  not  know  that  any  of 
the  others  are  not  subjects  of  fair  trial  with  this  system,  and  I  am  of  opinion  that  we 
shall  get  results  very  nearly  equal  to  those  which  Captain  O'Hea  has  stated,  from  all. 

Captain  Scott,  H.N.  :  I  think  we  gather  from  Captain  O'Hea's  paper  how  very  im- 
portant it  is  at  the  present  time  that  we  should  have  further  experiments,  with  the 
view  of  ascertaining  the  best  system  of  rifling.  At  the  time  of  the  later  experiments, 
whether  we  take  those  with  small  arms  or  with  great  guns — I  allude  to  those  which 
decided  the  adoption  of  the  national  weapons — our  knowledge  was  extremely  limited. 
It  has  since  that  time  increased  very  considerably,  and  we  now  have  not  only  the 
actual  results  of  trials  to  guide  us,  but  in  most  cases  we  have  also  gained  the  know- 
ledge of  the  causes  of  the  failures  which  have  occurred.  Captain  O'Hea  has  dealt 
almost  entirely  with  the  small  arm.  To  draw  any  conclusions  from  the  result  of  the 
small  arm  as  to  probable  results  with  great  guns,  would,  I  think,  lead  into  great 
error.  In  the  small  arm  we  have  a  leaden  bullet  which  expands,  closes  the  windage, 
and  goes  evenly  along  the  bore  ;  but  in  the  great  gun  we  have  an  iron  shot,  which, 
if  it  be  not  centred,  rubs  along  the  bottom  of  the  bore,  and  hence,  the  pressure  of  the 
gas  upon  its  top  being  very  considerable  and  bearing  it  downwards,  greatly  increases 
the  friction.  The  fouling  which  lies  in  the  bore  adds  further  to  the  friction,  and  thus, 
in  the  case  of  the  shot  and  rifling  sliown  in  the  diagram,  there  w^ould  be  an  enormous 
amount  of  rubbing  before  the  shot  could  catch  the  rib,  which,  in  Fig.  No.  16, 
Captain  O'Hea  has  brought  to  our  notice.  But  I  think,  if  he  will  allow  me,  I  can 
show  him  that  a  heavy  gun,  if  rifled  as  that  shown,  would  not  succeed.  With  one 
guiding-rib  the  shot's  irregular  motion  throughout  the  bore  of  the  gun  would  tend 
very  much  to  reduce  its  velocity.  With  two  ribs,  the  result  would  be  better,  but  if  the 
gun  had  three  ribs  the  shot  would  be  centred  at  first  starting.  I  think  also  that  the 
great  change  from  a  straight  line  to  taking  up  a  sharp  incline  near  the  muzzle  would, 
with  heavy  shot,  cause  a  very  serious  strain,  and  that  even  altering  its  movement  in 
the  slightest  degree  would  tend  to  injure  the  gun.  I  believe  it  would  be  found  that 
if  the  rifled  shot  with  hard  wings  were  used  instead,  it  would  leave  the  gun  with 
quite  as  high  a  velocity  as  a  smooth  cylindrical  shot,  and  would  probably  not  put 
more  pressure  upon  the  gun.  In  the  case  of  the  smooth  cylinder,  the  shot  being 
nearly  of  the  size  of  the  bore  of  the  gun,  the  cylinder  would  rub  along  the  bottom, 
and  would  necessarily,  from  the  friction  on  its  heavy  surface,  have  an  irregular  motion 
throughout,  combined  with  an  enormous  amount  of  friction  from  clearing  away  before 
it  the  fouling  which  lies  at  the  bottom  of  the  bore.  But  in  the  case  of  the  rifled  shot 
it  would  be  resting,  as  it  were,  upon  three  edges  or  rails  only,  with  the  whole  of  its 
cylindrical  portion,  clear  of  this  fouling,  and,  being  balanced  upon  its  three  long  bearings 
it  would  run  along  steadily,  and  would  slip  out  more  easily,  and  certainly  with  less 
damage  to  the  gun  than  in  the  case  of  the  cylindar  shown  in  the  diagram.  The  experi- 
ments which  have  heretofore  taken  place  with  great  guns  are  misleading,  because  they 
have  been  made  with  studded  shot,  for  with  a  studded  shot  you  have  this  condition, 
that  directly  the  powder  gases  impinge  on  the  shot,  the  rear  stud  squeezes  up,  and 
the  heel  of  the  shot  strikes  against  the  bottom  of  the  bore  of  the  gun,  and  conse- 
quently the  front  of  the  shot  is  raised ;  but  directly  the  powder  gases  are  more  fully 
ignited  and  rush  over  the  shot,  down  goes  the  front,  and  then  the  shot  rubs  along 
the  base  the  whole  way.  The  studded  shot  is,  in  fact,  scarcely  better  than  a  cylinder 
in  respect  of  this  irregular  movement,  which  Captain  Dawson  showed  us  the  other 
day  very  clearly.  An  article  has  appeared  in  the  "Philosophical  Magazine"  as  to 
the  pressure  upon  the  studs  of  the  Woolwich  shot,  showing  that  the  gaining  twist 
commencing  with  one  turn  in  a  hundred  (as  in  our  18-ton  gun),  and  ending,  I  think, 
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with  one  in  forty-five,  'or  one  in  fifty  calibres,  gives  the  same  equality  of  pressure 
throughout  the  bore  of  the  gun.    If  this  be  so,  our  heavy  guns  are  wrongly  con- 
structed, for  they  ought  not  to  be  thicker  at  the  breech  than  at  the  muzzle,  and 
every  artillerist  knows  that  the  more  even  the  external  shape  of  the  barrel  is,  the 
more  accurate  will  be  the  shooting,  especially  after  the  gun  warms.    But  as  our 
35-ton  guns,  instead  of  commencing  at  one  turn  in  one  hundred  and  ending  at  one 
in  forty -five  calibres,  commence  at  0°,  it  is  clear,  if  the  article  referred  to  be  (practi- 
cally) correct,  that  the  guns  arc  made  the  wrong  way,  and  that  we  ought  to  have 
turned  the  muzzle  round,  so  that  the  muzzle  should  be  the  breech  and  the  breech 
the  muzzle  of  these  guns.  I  hope  you  will  pardon  me  for  taking  up  your  time,  but  as 
this  is  a  question  that  I  have  specially  studied,  and  not  altogether  unsuccessfully  as 
to  results,  for  the  Committee  allowed  in  the  7 -inch  gun  competition  that  although 
the  Woolwich  system,  or  those  representing  it,  obtained  the  first  seat  in  the  coach, 
they  were  ready  to  give  me  the  second.    Here  is  the  Woolwich  shot,  resting  as  it 
always  does  on  being  loaded  in  the  gun,  upon  its  studs.    On  the  gun  being  fired  the 
powder  gases  strike  the  shot,  the  studs  crush  up,  and  the  shot  goes  down  and  strikes 
(with  its  cylinder  upon)  the  bottom  of  the  bore.    The  action,  therefore,  cannot  be 
what  the  article  in  the  "  Philosophical  Magazine"  appears  to  indicate,  for  the  shot 
does  not  go  steadily  ahead,  but  on  the  contrary  its  first  movement  is  doT\Tiward  and 
not  forward ;  so  that  that  pressure,  instead  of  being  represented  by  18  tons  on  the 
square  inch  may  actually  be  40  or  50  tons  on  the  square  inch,  which  is  very  much 
nearer  the  truth.    But  what  is  the  condition  of  the  shot  when  pressed  down  ?    If  it 
were  possible  that  I  could  cut  off"  a  barrel  and  spread  before  you  the  mass  of  fouling 
which  lies  at  the  bottom,  you  would  see  that  when  the  shot  is  forced  down  on  this 
mass  of  fouling  it  must  have  a  tendency  to  stick  to  it,  for  the  diameter  of  the  shot 
being  nearly  equal  to  that  of  the  bore  of  the  gun  (the  windage  being  only  0'8  inches 
over  its  cyHndrical  portion,  it  is  '05  only  over  its  studs)  the  fouling  must  come  nearly 
half  way  up  its  cylinder,  and  hence  when  the  shot  commences  to  move  forward  there 
must  be  a  very  great  drag  along  this  fouling.    Also,  when  these  studs  are  pressed 
down  a  further  action  takes  place,  which  to  many  men  may  be  puzzling,  especially 
as  the  force  required  to  rotate  the  shot  is  an  exceedingly  small  one.    What  is  the 
reason,  then,  that  these  studded  shots  when  fired  have  their  studs  cut  into  in  such  a 
way  ?    It  is  not  due  to  the  power  actually  required  to  turn  the  shot,  but  is  simply 
due  to  this,  that  the  shot  being  pressed  down  in  the  fouling,  and  kept  down  by  the  gas 
pressing  upon  it,  has  to  be  dragged  through  this  dirt  the  whole  way,  and  it  is  the 
great  force  required  to  drag  the  cylindrical  portion  of  the  shot  round  through  the 
fouling,  so  as  to  give  it  rotation,  that  actually  cuts  into  the  studs,  and  very  often 
causes  them  (as  we  know  has  happened  on  several  occasions)  to  slip  over  the  rifling. 
I  point  this  out  to  show  how  very  wrong  theoretical  deductions  often  are,  and  how 
very  far  they  are  from  the  actual  results,  which,  if  closely  studied,  would  show  us 
that  we  have  at  the  present  time  a  very  unsatisfactory  system  of  artillery  which 
ought  to  be  at  once  investigated,  so  that  we  may  obtain  a  system  in  this  country 
which  would  be  at  all  events  up  to  our  present  requirements,  and  on  a  level  with  our 
great  mechanical  skill.    For  the  same  reason  we  want  further  experiments  on  the 
system  Captain  O'Hea  has  so  ably  shown  to  have  given  such  extraordinary  results 
with  small  arms. 

Sir  William  CoDEiNaxoN :  There  are  two  points  to  which  I  wish  to  refer.  I 
understood  a  gentleman  near  me  to  mention  that  in  that  part  of  the  bore  which  is 
smooth,  before  it  comes  to  the  few  inches  of  rifling,  there  was  a  rotatory  motion 
given  to  the  bullet.  (Captain  Selwyn  :  No.)  That  is  not  then  the  case.  There 
is  another  point  with  regard  to  the  bullet  used  in  the  Whitworth  rifle.  I  under- 
stood it  to  be  asserted  that  it  was  necessary  to  have  a  hexagonal  form,  for  the 
purpose  of  fitting  the  hexagonal  rifling,  whereas  my  impression  is,  having  seen 
experiments  with  it,  that  a  cyUndrical  lead  ball  was  put  into  the  barrel  and  took 
the  Whitworth  rifling. 

The  Earl  of  Lauderdale  :  With  regard  to  Whitworth's  rifle,  I  have  always 
been  under  the  impression,  that  both  his  shot  for  great  guns  and  for  small  arms 
were  cast  in  the  same  mould  as  the  form  of  the  rifle. 

Sir  William  Codrington  :  I  saw  a  number  of  experiments  with  the  Whit- 
worth.   A  cylindrical  bullet  was  tried  against  the  Enfield  in  those  days.  That 
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certainly  was  a  cylindrical  bullet  put  into  tlie  hexagonal  barrel  with  wliioh  we  had 
many  experiments  at  Woolwich,  and  with  it  I  remember  the  Whitworth  made  a 
target  at  1,400  yards,  when  the  Enfield  could  not  make  one  at  1,000. 

Captain  O'Hea  :  With  regard  to  the  part  of  my  paper  having  reference  to  the 
centring  of  the  shot  in  large  guns,  I  admit  that  my  not  mentioning  that  there  were 
other  systems  besides  Captain  Scott's  which  accomplished  the  centring  of  shot,  was 
an  oversight  consequent  on  the  haste  with  which  my  paper  was  written ;  but  I 
scarcely  think  other  systems  centre  as  perfectly.  As  regards  the  Wliit worth.  Sir 
William  Codriupjton  is  quite  correct ;  there  has  been  remarkably  good  shooting 
made  with  the  Whitworth  barrel  using  the  cylindro-conoidal  projectile  ;  but  to  use 
this  form  of  bullet  with  anything  like  efficiency  in  the  small  arm,  a  wad — a  specially 
composed  wad — either  attached  to  the  projectile,  or  intervening  between  it  and  the 
powder  charge,  has  to  be  used.  (Sir  W.  Codrington  :  This  is  waxed  ?)  A  wax  or 
composite  wad.  My  object  in  speaking  of  it  was  simply  to  point  out  that  to  expand 
the  cylindrical  bullet  into  the  polygonal  rifling  you  have  to  expend  more  powder 
power  on  it  than  would  be  the  case  if  the  form  of  the  rifling  were  nearer  the  cylin- 
drical form  of  the  projectile.  The  distance  betw^een  the  angle  of  the  polygon  and 
the  cylinder  is  considerable,  and  the  powder- charge  is  compelled  to  expend,  or  waste 
greater  power  in  expanding  the  cylindrical  projectile  into  the  polygonal  rifling  than 
if  the  pattern  were  finer. 

Sir  W.  CoDRiNQTON  :  I  Only  wanted  the  fact  to  be  made  known.  I  am  not  com- 
petent to  discuss  the  other  question  in  the  least ;  not  that  I  object  to  Captain  O'Hea's 
explanation. 

The  Chairman  :  Before  closing  the  discussion  I  would  wish  to  make  a  few  obser- 
vations— first,  as  regards  myself,  and  secondly,  as  regards  the  gallant  Officer  who 
has  given  us  this  very  interesting  lecture.  I  should  not  have  made  any  reference  to 
my  own  connection  with  rifling,  if  Captain  O'Hea  had  not  introduced  my  name  into 
his  paper.  We  all  know  that  great  minds  jump  together,  and  it  happened  at  the 
very  time  Captain  Scott  was  engaged  in  designing  his  form  of  grooving  for  heavy 
guns,  I  was  occupied  on  the  very  same  subject,  in  the  year  1860,  in  designing  a 
groove  for  small  arms,  and  we  both  arrived  at  almost  identical  results  !  Since  1860 
I  have  made  twenty-five  to  thirty  rifles  for  my  own  satisfaction  and  the  use  of  my 
friends,  but  I  never  came  forward  publicly,  further  than  having  presented  to  this 
Institution,  in  1861  or  1862,  three  rifles  with  my  pattern  of  grooving.  I  have 
brought  here  specimens  of  several  of  my  rifles,  and  this  one  (selecting  the  Spencer) 
represents  most  perfectly  the  principle  on  which  my  grooving  is  formed.  It  is  simply 
a  groove,  every  portion  of  which  tends  to  turn  the  bullet,  and  therefore  it  is  to  some 
extent  the  same  as  Captain  Scott's.  Tw^o  of  these  pieces  of  barrels,  which  I  hope 
gentlemen  present  will  inspect,  are  what  I  call  perfect  specimens  of  rifling.  You 
cannot  see  the  difference  between  the  cylindrical  portion  of  the  barrel  and  the  por- 
tion of  the  grooving.  The  other  one  I  have  brought  purposely,  because  it  shows  in 
tint  the  difference  ;  the  boring  of  the  barrel  is  somewhat  coarse,  and  the  rifling  is 
beautifully  fine,  and  you  can  trace  the  line  of  separation  between  the  two  by  the 
difference  of  colour. 

I  wish  also  to  explain  the  fact  which  Captain  O'Hea  has  referred  to — viz.,  that 
the  papering  of  bullets  in  breech-loading  cartridges  is  the  result  of  observations  of 
my  own.  I  certainly  did  make  those  observations  in  this  Institution,  in  a  discussion 
which  was  taking  place  on  rifle  cartridges,  and  also  at  the  Society  of  Arts  ;  and  the 
occasion  which  gave  rise  to  the  remarks  was  the  practice  of  some  amateurs  at  Kil- 
burn,  who  brought  cartridges  of  which  the  bullets  were  simply  coated  with  black 
lead.  In  the  course  of  six  or  eight  rounds  the  fouling  was  so  great  that  we  were 
obliged  to  leave  off  shooting,  and  a  gentleman  asked  me  for  some  of  my  bullets. 
I  made  him  300  ;  he  went  over  to  Belgium,  and  he  would  have  had  as  many  more 
as  I  chose  to  give  him.  The  difterence  between  my  bullets  and  those  he  was  using 
was  simply  that  mine  were  papered  and  greased,  while  the  others  were  coated  with 
black  lead. 

I  went  with  Captain  O'Hea  on  Tuesday  last  to  Wormwood  Scrubbs,  where  I  found, 
as  has  been  said,  a  barrow  full  of  rifles.  I  tried  a  Martini-Henry  of  the  Govern- 
ment pattern,  a  Westley  Hichards  of  the  same  construction,  one  of  Murphy's,  and 
one  of  Peabody's ;  the  rifling  in  all  having  been  bored  out  from  the  breech  to  within 
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3  or  4  inches  -  of  the  muzzle.  We  commenced  practice — (I  say  we,  because  I  took 
turn  shots  with  Captain  O'Hea) — at  400  yards,  and  ended  at  700  yards,  and  the 
results  were  precisely  as  he  has  stated  in  his  paper.  At  400  yards  we  had  an  advan- 
tage of  nearly  100  yards  in  the  sighting  ;  at  700  yards  an  advantage  of  150  yards  ; 
and  the  close  of  our  experiments  was,  that  firing  at  700  yards,  my  three  last  shots 
were  two  centres  and  a  bull's-eye  ;  and  I  did  not  feel  that  it  was  necessary  to  go 
beyond  that.  There  was  no  strip  ;  we  fired  75  rounds,  and  I  am  as  satisfied  as  it  is 
possible  to  be  from  experiment,  that  this  is  a  very  great  invention  ;  that  it  is  one 
eminently  worthy  of  the  countenance  of  Grovernment,  and  that  it  should  be  continued 
beyond  the  range  to  which  Captain  O'Hea  has  been  able  to  go,  because  we  have  a 
progressive  improvement  from  400  to  700  yards,  and  I  have  no  doubt  whatever  as 
the  range  increases,  the  advantage  will  increase.  I  certainly  agree  with  the  two  last 
speakers  (Captains  Selwyn  and  Scott)  that  this  is  a  subject  eminently  worthy  of  the 
attention  of  Grovernment,  and  I  hope  in  any  experiments  that  the  authorities  may 
sanction,  they  will  not  omit  to  associate  Captain  O'Hea  with  their  Committee. 

In  conclusion,  I  think  I  may  off'er  to  our  gallant  and  talented  friend  your  best 
thanks  for  his  lecture,  expressing  the  hope  that  the  subject  which  he  has  brought 
before  us  may  be  as  successful  as  others  of  a  kindred  character  on  which  lectures 
have  been  given  in  this  Institution  at  times  when  it  has  been  my  good  fortune  to 
preside.  I  allude  to  Sir  Wm.  Palliser's  shot  and  guns,  to  Moncrieff's  gun-carriage, 
and  to  the  muzzle-pivoting  carriage. 
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ORGANIZATIO^sT  AND  EMPLOYMENT  OF  CAVALRY. 

By  Colonel  Valentine  Baker,  h.-p.,  late  lOtli  Royal  Hussars. 

The  subject  wMcli  I  have  the  honour  to  introduce  to  this  meeting  to- 
day, is  one  which  has,  during  the  last  few  years,  attracted  the  earnest 
attention  of  a  .  the  military  authorities  of  Europe.  Since  the  intro- 
duction of  railways  and  telegraphs,  together  with  improvements  in 
small  arms  and  cannon,  great  changes  have  taken  place  in  the  tactics 
of  both  artillery  and  infantry,  but  in  neither  of  these  branches  has 
such  a  complete  revolution  been  effected  as  has  been  found  imperative 
in  the  action  of  cavalry  in  the  field. 

Some  may  be  loth .  to  acknowledge  that  in  actual  battle,  cavalry  do 
not  hold  the  same  position  as  of  old,  and  may  look  back  with  regret  to 
those  glorious  charges,  which  in  the  days  of  Marlborough,  of  Frederick 
the  Great,  and  even  in  the  time  of  the  First  Napoleon,  so  frequently 
decided  the  fate  of  the  day.  But  experience  has  spoken  too  strongly 
and  convincingly  to  leave  a  shadow  of  doubt  that  those  splendid 
opportunities  have  passed  away,  and  that  it  is  before  and  after  an 
action,  that  the  main  role  of  cavalry  must  lie  in  the  futnre. 

For  years  past,  the  real  truth  was  forcing  itself  forward.  In  the 
days  of  the  great  wars  ot  Napoleon's  era,  it  was  becoming  gradually 
apparent  that  cavalry  could  rarely,  if  ever,  act  effectively  against  steady 
and  well- trained  infantry. 

The  introduction  first  of  the  percussion-lock  and  next  of  arms  of 
precision,  made  this  truth  more  and  more  evident,  and  when  breech- 
loading  added  rapidity  to  the  accuracy  of  infantry  fire.  Officers  of 
experience  and  weight  in  all  armies  were  found,  who  urged  that  the 
days  of  cavalry  had  passed  away,  and  that  this  arm  in  future  would 
only  become  an  encumbrance  to  an  army ;  and  the  singularly  unim- 
portant part,  which  the  cavalry  on  both  sides  had  played  in  the  Franco- 
Austrian  War  in  Italy,  seemed  almost  to  justify  this  conclusion.  But 
far-seeing  men  of  real  military  genius  had  already  discerned  that  the 
action  of  cavalry  in  war  had  changed  but  not  departed.    Rising  above 
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petty  prejudices  and  confined  views,  it  had  struck  them  that  in  the 
increased  rapidity  of  modern  war,  early  intelligence  and  information 
was  becoming  all  important,  and  that  a  great  and  glorious  future  was 
already  dawning  for  this  arm.  Both  Austria  and  Prussia  were 
already  acting  upon  these  ideas  when  the  war  of  1866  broke  out,  and 
although  the  rapid  successes  of  the  Prussian  Army  rather  threw  the 
action  of  the  Austrian  Cavalry  into  the  shade,  the  name  of  Edelsheim 
should  not  be  forgotten  as  a  leading  and  early  guide  to  the  new  and 
true  action  of  this  arm  in  coming  campaigns. 

At  the  conclusion  of  that  war,  so  convinced  were  the  Prussians  that 
cavalry  used  mainly  for  purposes  of  intelligence  were  becoming  more 
and  more  important,  that  they  made  a  most  considerable  increase  to 
this  branch  of  their  service. 

The  war  with  France  gave  an  insight  into  what  well- instructed 
cavalry  could  do  when  scientifically  used.    The  French  had  not  realised 
*  those  changes  that  others  had  accepted  as  imperative. 

They  endeavoured,  by  devoted  gallantry,  to  maintain  the  old  action 
and  old  traditions  of  their  arm,  and  their  cavalry  consequently  failed  on 
almost  every  occasion  to  aid  their  armies  by  proper  intelligence  in  the 
early  operations  of  the  war,  or  to  save  them  from  the  coming  storms 
w^hen  disaster  was  breaking  upon  them. 

Let  us  now  consider  how  these  lessons  of  the  past  may  be  made 
useful  to  us  in  tlie  future.  It  becomes  the  duty  of  those  who  have  had 
personal  opportunities  of  watching  these  great  and  recent  campaigns 
to  ponder  seriously  over  those  lessons  and  to  endeavour  to  apply  them 
for  the  advantage  of  their  country. 

It  is  this  feeling  which  has  induced  me  to  accept  the  invitation  oi'  the 
Committee,  to  give  a  Lecture  here  to-day,  but  I  trust  that  in  any  views 
I  may  propound,  this  meeting  will  believe  that  they  are  advanced  with 
no  idea  of  dogmatizing,  but  merely  as  the  expression  of  my  own 
opinions,  put  forward  for  the  purpose  of  eliciting  that  argument  and 
dispassionate  consideration,  which  is  ever  so  useful  in  the  study  of 
military  questions. 

In  considering  this  subject,  I  shall  mainly  refer  to  possible  improve- 
ments both  in  the  organization  ^nd  action  of  the  cavalry  of  the  British 
Army ;  and  we  must  never  forget  that  organization  ever  precedes 
action,  and  that  theories  are  useless  in  war,  unless  the  power  exists  to 
give  these  theories  practical  application.  Here,  at  the  outset,  a  feeling 
of  discouragement  falls  upon  the  British  Officer  who  studies  his  pro- 
fession. For  however  much  we  may  be  convinced  of  the  spirit  of  the 
British  Cavalry  Officer,  and  of  the  magnificent  material  that  is  at  our 
command,  we  are  bound  to  acknowledge  that  our  regiments  are  not  at 
present  organised  for  war,  and  that  it  would  be  impossible  for  them  to 
sustain  the  stress  which  war  would  inevitably  throw  upon  them.  A 
moment's  consideration  and  comparison, — and  in  war  ever}^ thing  is 
comparative, — will  show  this  to  be  the  case.  In  all  the  great  con- 
tinental armies  it  has  been  accepted  as  a  military  axiom,  that  cavalry 
and  artillery  cannot  be  improvised,  but  that  a  sufficiency  of  well- trained 
men  for  both  these  arms  must  be  maintained  either  in  the  ranks  or  in 
reserve,  in  time  of  peace ;  that  trained  horses  are  necessary  as  well  as 
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trained  men,  and  that  a  sufficiency  should  always  be  in  the  ranks  or  in 
immediate  reserve,  to  complete  regiments  to  a  war  strength  and  to 
maintain  them  effective  under  the  exhausting  influences  of  war. 

Thus  if  we  examine  the  constitution  of  any  foreign  cavalry  regiment, 
we  shall  find  that  this  has  not  been  lost  sight  of ;  nearly  all  have  five 
or  six  squadrons.  They  only  place  four  in  the  field,  and  the  others 
remain  as  a  reserve  to  supply  their  losses,  and  let  us  compare  the 
strength  at  which  they  would  go  into  the  field  with  that  of  our  own 
regiments.  A  North  German  regiment  of  cavalry  in  the  field,  numbers 
691  riding  and  16  draught-horses.  It  has  reserves  of  both  horses  and 
men  to  maintain  this  strength.  But  what  is  the  constitution  of  the 
British  cavalry  ?  We  have  nine  regiments  of  384  horses,  and  ten  regi- 
ments of  320  horses.  They  have  no  reserves  of  any  kind,  either  in 
horses  or  men,  and  you  know  that  a  cavalry  soldier  takes  at  least  from 
a  year  to  eighteen  months  to  render  him  effective  in  the  field. 

Thus  regiments  of  this  strength  would  have  to  go  into  the  field,  and 
maintain  themselves  in  an  efiective  state  without  any  possible  means  of 
supply  in  men,  under  the  exigencies  of  war  and  sickness,  for  a  period 
of  a  year  or  eighteen  months.  But  let  us  only  look  at  the  Autumn 
Manoeuvres,  and  we  find  that  in  that  short  imitation  campaign,  un- 
affected by  wounds  and  deaths,  and  with  marvellously  few  casualties 
from  sickness,  the  weak  regiments  were  so  drained  by  supplying  order- 
lies and  necessary  detached  parties,  that  they  often  only  turned  out 
twenty-six  files  per  squadron,  and  both  strong  and  weak  regiments 
could  only  put  three  squadrons  into  the  field. 

Imagine  what  these  regiments  would  have  been  after  a  year's  hard 
campaigning,  perhaps  under  unhealthy  influences.  But  we  have  not 
even  to  draw  upon  our  imagination  for  this  picture.  I  well  remember 
— and  I  have  no  doubt  there  are  some  in  this  room  who  were  present — 
a  review  of  the  British  cavalry  on  the  Queen's  Birthday  on  the  Monas- 
tery Heights,  in  1855,  when  the  Army  was  in  front  of  Sebastopol. 

The  regiments  when  the  war  commenced  were  at  a  weak  strength, 
and,  as  at  present,  they  had  no  reserve  of  men  or  horses.  The  Light 
Cavalry  Brigade  then  comprised  five  regiments.  Those  regiments,  if 
maintained  at  the  strength  of  North  German  regiments,  would  have 
given  a  force  of  3,455  horses  with  proper  reserves  of  both  men  and 
horses. 

These  gallant  corps  had  gone  through  the  ordeal  of  Balaclava,  and 
suffered  terrible  losses  in  proportion  to  their  numbers,  but  so  small 
were  those  numbers,  that  this  loss,  heavy  as  it  was  proportionably,  only 
amounted  to  387  killed,  wounded,  and  missing.  Yet  at  the  review  in 
question,  these  five  regiments  could  only  turn  out  one  squadron — not 
one  squadron  each — but  actually  one  squadron,  made  of  Hussars,  Light 
Dragoons,  and  Lancers  amalgamated  from  the  five  regiments.  This 
was  only  ten  months  after  the  commencement  of  the  war,  and  I  would 
ask  any  Commanding  Officer  of  a  weak  regiment  whether  he  could 
hope  for  a  much  better  result  at  the  end  of  a  year  or  eighteen  months 
of  hard  work  and  sickness  unsupported  by  any  reserves. 

But  the  question  has  not  been  omitted  entirely  in  the  recent  reor- 
ganization of  the  Army,  and  it  is,  I  believe,  intended  that  men  should 

2  D  2 


378        ORGANIZATION  AND'  EMPLOYMENT  OF  CAVALRY. 


serve  for  eight  years  in  the  ranks  and  four  in  the  reserve.  But  this 
does  not  deal  with  the  existing  difficulty.  It  is  evident  that  it  will  be 
eight  years  before  this  reserve  commences,  and  twelve  years  before  it 
is  fully  formed.  Even  then  no  reserve  of  horses  will  exist,  and  I  will 
ask  any  one  who  has  ever  commanded  a  regiment  of  cavalry,  even 
assuming  him  to  have  a  sufficiency  of  reserve  men,  whether  it  would 
be  possible,  after  probably  receiving  a  sudden  order  for  embarcation, 
to  complete  his  regiment  from  320  horses  to  the  war  strength  of  a 
continental  regiment,  and  to  train  these  horses  and  render  them  effective 
prior  to  embarcation. 

I  think  that  to  all  cavalry  Officers  who  love  their  profession,  this  is 
a  very  depressing  state  of  things,  for  they  cannot  but  feel  that  their 
exertions,  however  energetic  or  steadfast,  would  have  nothing  adequate 
to  work  upon  in  case  of  war. 

But  let  us  trust  that  this  very  apparent  weakness  in  our  organization 
will  tend  to  its  correction,  and  let  us  endeavour  to  find  by  every  means 
in  our  power  the  most  simple  method  of  correcting  the  evil. 

With  regard  to  a  proper  supply  of  trained  men,  this  can  at  present 
only  be  accomplished  in  one  way — viz.,  by  maintaining  the  regiments 
at  a  war  strength  in  men  until  their  reserves  are  created  ;  and  as  the 
cavalry  soldier  without  his  horse  costs  but  little  more  than  the  infantry 
soldier,  it  would  not  require  a  large  augmentation  either  of  numbers 
or  expenditure,  to  place  our  cavalry  upon  an  effective  footing.  I  think 
that  the  minimum  number  which  should  be  maintained  per  regiment 
should  be  750  men,  and  this  amongst  our  few  cavalry  regiments  would 
only  render  a  small  augmentation  of  the  Army  requisite. 

It  has  been  urged  that  the  country  can  never  be  expected  to  main- 
tain a  war  strength  of  horses  in  time  of  peace,  and  if  we  had  a  reserve 
of  horses  this  argument  would  be  perfectly  reasonable.  But  where  is 
this  reserve  to  come  from? 

This  is  a  question  which  is  at  present  occupying  much  of  public 
attention.  In  the  plan  which  I  am  about  to  propose,  I  endeavour  to 
deal  with  the  wants  of  the  whole  Army,  and  not  only  of  the  cavalry. 

This  plan  is,  I  have  no  doubt,  open  to  criticism  ;  but  I  would  ask  my 
critics  to  remember,  that  a  reserve  is  absolutely  and  imperatively 
necessary. 

No  one  can  doubt  that  the  question  of  a  supply  of  horses  for  military 
purposes  is  becoming  daily  more  important.  Modern  war,  from  its 
rapidity,  assumes  that  an  adequate  reserve  shall  be  immediately  forth- 
coming, and  practical  experience  tells  us  that,  whatever  may  be  the 
merits  of  the  present  controversy  relative  to  the  quantity  and  quality 
of  horses  in  this  country,  they  are  not  to  be  obtained  for  the  Army 
with  the  same  facility  as  of  old. 

In  calculating  the  reserve  which  would  be  sufficient  for  our  probable 
requirements,  two  questions  arise.  Firstly,  the  supply  of  horses  for 
defensive,  and  secondly,  the  supply  of  horses  for  offensive,  purposes. 
It  has  been  assumed,  and  probably  with  truth,  that,  in  case  of  an 
invasion,  a  system  of  requisition  would  be  put  in  force,  and  that  then 
both  the  quantity  and  quality  of  the  horses  in  the  United  Kingdom 
.would  prove  sufficient  for  our  wants. 
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But  admitting  this  assumption,  it  becomes  a  further  question, 
whether  this  power,  which  evidently  would  not  be  enforced  until  a 
moment  of  extreme  emergency,  would  leave  time  for  proper  selection, 
distribution,  and  training. 

It  must  be  allowed  that,  assuming  this  power  to  be  put  in  action,  a 
previously  known  organization  would  be  of  advantage  both  as  regards 
public  convenience  and  private  rights. 

But  if  we  turn  to  the  offensive  action  of  this  country — and  it  must 
be  admitted  that  offensive  action  might  become  imperative  under 
certain,  though  perhaps  not  immediately  probable,  contingencies — the 
question  of  a  supply  of  horses  assumes  a  most  serious  aspect. 

It  is  scarcely  to  be  supposed  that  the  Government  of  the  country 
would  proceed  to  enforced  requisition  for  offensive  purposes  without 
some  previously  known  and  acknowledged  liability  on  the  part  of 
horse  owners.  It  is  equally  certain  that  an  immediate  or  even  rapid 
supply  of  the  requisite  number  of  horses  to  place  our  armies  in  the 
field,  could  not  be  obtained  by  any  reasonable  expenditure  of  money. 

And  it  must  be  remembered  that,  under  the  conditions  of  modern 
war,  an  Army  that  cannot  be  placed  in  the  field,  ceases  for  all  practical 
purposes,  to  be  an  Army ;  and  the  maintenance  of  such  a  force  becomes 
a  useless  and  unnecessary  national  expenditure. 

The  recent  organization  of  the  regular  Army,  with  its  present 
reserves,  would  admit  of  a  force  of  about  100,000  men  being  placed  in 
the  field.  It  therefore  remains  to  be  considered  what  reserve  of 
horses  would  be  sufficient  to  complete  this  force  to  a  war  footing,  and 
then  to  determine  how  this  reserve  may  be  most  certainly  and  con- 
veniently forthcoming. 

If  this  force  could  not  be  placed  on  a  war  footing,  the  whole  Army 
of  the  country  would  be  paralysed  either  for  offence  or  defence,  for  it 
embraces  the  efficiency  of  the  artillery  and  cavalry. 

These  reserves  resolve  themselves  under  two  heads : — Firstly,  horses 
that  must  be  trained  for  military  purposes.  Secondly,  ordinary 
draught-horses. 

Under  the  first  head,  come  the  horses  to  complete  the  cavalry  and 
the  artillery. 

Under  the  second  head,  engineer  train,  divisional  and  corps  ammu- 
nition columns,  and  the  regimental  and  ordinary  transport. 

Let  us  now  first  consider  the  question  of  a  defensive  reserve  of 
horses.  It  is  evident  that  the  invasion  of  this  country  would  never  be 
attempted  except  with  a  very  large  force,  and  that  we  should  be  com- 
pelled to  meet  it  with  the  combined  action  of  regular  troops,  the 
militia,  and  the  volunteers.  The  forces  thus  employed  would  probably 
be  most  considerable. 

It  has  been  assumed  that,  in  war,  the  direct  and  indirect  supply  of 
horses  should  be  nearly  equal  to  the  number  of  men.  But  this,  under 
ordinary  conditions,  where  railways  are  available,  becomes  an  extreme 
theory. 

For  this  supply  in  war  may  be  divided  under  two  general  heads, 
viz  : — First,  the  regular  horses  of  the  Army,  including  its  organized 
transport ;  and  secondly,  the  requisitioned  or  hired  transport,  which  is 
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merely  used  for  maintaining  the  supply  of  stores  and  provisions  in 
central  or  necessary  depots. 

As  the  Prussian  regular  transport  was  put  to  an  extreme  test  during 
the  late  war,  and  as  the  distinction  between  the  two  classes  of  trans- 
port just  named  was  most  jealously  maintained  in  that  Army  under  all 
ordinary  circumstances,  the  number  of  horses  in  proportion  to  the  men 
in  a  ^vTorth  German  Army  Corps  will  give  a  fair  rule  for  guidance  ; 
but  it  must  be  remembered  that  neither  tents  nor  horse-blankets  were 
carried  in  the  waggons,  and  the  carriage  of  tents  and  horse-blankets 
throws  the  greatest  stress  upon  the  transport  of  an  army  in  first  line. 

Thus  we  find  that,  to  a  force  of  37,507  combatants,  13,802  horses 
are  required,  or  about  7  to  *20. 

It  is  evident  that  no  force,  whatever  might  be  its  constitution,  could 
be  placed  in  the  field,  fed,  and  supplied  in  face  of  an  enemy,  unless 
at  least  this  number  of  horses  were  forthcoming. 

Taking  for  granted  that  this  could  only  be  effected  by  enforced 
requisitions,  let  us  now  consider  whether  this  extreme  measure  might 
not  be  modified  by  previous  organization,  and  whether  the  distribution 
of  the  supply  thus  acquired  might  not  also  be  much  facilitated.  To 
effect  this,  it  is  suggested  that,  in  place  of  the  present  tax  upon  horses, 
an  ad  valorem  duty  should  be  imposed  ;  that  all  horses  classed  by  their 
owners  at  a  certain  value,  which  would  be  within  the  limits  of  reason- 
able expenditure  for  military  purposes  should  be  inspected,  and  that 
such  as  were  eligible,  should  be  registered.  That  horses  so  registered 
should,  by  Act  of  Parliament,  be  liable  to  be  purchased  by  the 
Government  at  their  classed  value  in  case  of  probable  war  or  invasion. 
That  in  consideration  for  such  liability,  these  horses  should  be  ex- 
empted from  taxation  whilst  remaining  so  registered. 

It  is  evident  that  this  system  would  provide  a  sufl&cient  supply  of 
horses  for  any  possible  military  purposes.  It  implies  no  new  liability, 
for  it  is  acknowledged  that  an  enforced  requisition  would  have  to  be 
resorted  to  under  such  contingencies.  It  would  give  the  horse  owner 
a  previous  knowledge  of  whether  his  horse  was  or  was  not  liable  to 
requisition,  and  in  the  former  case  would  give  him  a  ciuid  loro  quo  in 
the  shape  of  exemption  from  taxation.  It  would  probably  rather 
increase  than  diminish  the  amount  of  revenue  derived  from  this  source. 
If  so  registered  and  inspected,  these  horses  might  evidently  be  classed, 
divided  into  districts  corresponding  to  the  organization  of  the  troops, 
and  arrangements  might  be  made  for  their  immediate  purchase  and 
regular  distribution  in  case  of  necessity. 

Let  us  now  consider  the  question  of  offensive  war,  demanding  an 
immediate  supply  of  trained  horses,  and  a  more  modified  supply  of 
ordinary  draught- horses. 

Into  this  question  another  and  important  consideration  also  enters. 

Autumn  Manoeuvres  have  been  recognized  as  a  necessary  and  im- 
portant part  of  military  training.  They  demand  an  annual,  but  tem- 
porary, supply  of  horses.  This  supply  is  at  present  a  source  of  very 
heavy  expenditure. 

It  is  suggested  that  both  this  difficulty  and  that  arising  from  war 
might  be  met  through  the  existing  force  of  eomanry. 
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The  Yeomanry  force  consists  of  13,000  horses.  The  constitution 
of  that  force  is  not  at  present  all  that  could  be  desired,  and  it  is  most 
irregularly  mounted,  comprising  many  horses  of  great  value,  and 
many  that  are  utterly  unfitted  for  the  duties  of  either  cavalry  or 
mounted  rifles. 

They  may  be  divided  into  three  classes  : — firstly,  horses  belonging 
to  the  better  class  of  farmers,  or  sporting  tradesmen.  These  are 
usually  excellent.  Secondly,  horses  belonging  to  small  farmers,  or  the 
less  wealthy  farmers'  sons.  These  are  often  of  very  indifferent  quality, 
their  owners  are  obliged  to  maintain  horses  for  purposes  of  cultivation 
or  for  light  draught,  and  they  ride  them  during  their  military  duties. 
This  is  the  largest  class  in  the  Yeomanry.  Thirdly,  horses  hired  by 
men  who  do  not  at  other  times  keep  them,  but  join  the  Yeomanry  from 
ideas  of  parade  and  show.  This  useless  class  should  be  got  rid  of. 
Its  loss  would  be  a  gain  to  the  Yeomanry  force,  and  a  saving  of 
expenditure  to  the  public  service. 

It  is  suggested  that  the  numerous  second  class  might  be  made  avail- 
able for  maintaining  a  reserve  of  horses ;  that,  at  the  same  time,  the 
quality  of  the  horses  of  the  Yeomanry  would  be  improved,  and  that 
a  stimulus  might  also  be  given  to  breeding,  through  the  number  of 
good  mares  thus  thrown  into  the  hands  of  farmers,  for  three-fourths  of 
the  horses  bought  for  cavalry  purposes  are  mares. 

This  proposal  would  be  carried  out  in  the  following  manner : — 

Officers  commanding  cavalry  regiments  and  the  Officers  buying  for 
the  Royal  Artillery  would  be  allowed  each  year  to  purchase  an  addi- 
tional percentage  of  horses. 

These  horses  would  be  trained  with  their  res})ective  corps  for  one 
year,  and  the  additional  percentage  so  purchased  would  then  be  handed 
over  to  the  Yeomanry,  upon  the  following  conditions : — They  would 
keep  these  horses  at  their  own  cost ;  would  ride  them  when  under 
arms  with  their  regiment ;  would  maintain  them  in  good  condition  as 
certified  by  periodical  and  reported  inspections  by  the  Yeomanry 
Adjutants. 

They  would  give  them  up,  if  required,  for  five  weeks  after  harvest, 
for  the  purposes  of  A  utumn  Manoeuvres.  They  would  give  them  up  in 
case  of  war  for  regular  military  purposes,  and  would,  in  this  case, 
have  them  replaced  by  horses  purchased  by  the  Government  under  the 
conditions  already  explained.  Farmers  belonging  to  the  Yeomanry 
might  be  allowed  to  have  an  additional  reserve  artillery  draught- horse 
on  the  same  conditions.  On  these  horses  becoming  sixteen  years  old, 
they  would  become  the  property  of  any  man  who  had  kept  the  same 
horse  for  the  five  previous  years.  Under  other  circumstances  they 
would  be  sold  by  auction  for  the  Government. 

Let  us  now  consider  the  cost  of  the  proposed  plan.  In  case  of  war, 
a  reserve  of  4,500  horses  for  the  artillery  and  2,500  horses  for  the 
cavalry  would  be  required  =  7,000. 

Including  probable  casualties,  this  would  require  an  additional  annual 
purchase  of  1,000  horses  at  four  years  old,  say  400  at  40Z.  =  16,000L, 
and  600  at  45L  =  27,000Z.  To  this  must  be  added  the  cost  of  keeping 
1,000  horses  for  one  year  at  28Z.  per  horse  =  28,000L,  or  a  total  co3t 
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of  71,0001.  But  the  loss  on  the  2,000  horses  for  the  Antumn 
Manoeuvres  of  1872  was  about  40,000?.,  and  as  this  loss  would  be 
avoided  by  the  system  proposed,  the  actual  cost  would  be  about 
31,000?.  The  increase  from  the  system  of  taxation  advocated,  would 
probably  far  exceed  this  sum. 

These  horses  would  be  thoroughly  trained,  used  yearly,  and  would 
be  ready  at  a  moment's  notice  in  case  of  war. 

There  is  a  minor  point  which  is  yet  worthy  of  consideration.  These 
horses  would  have  to  be  trained  by  the  cavalry  and  artillery.  This 
would  throw  a  greater  stress  in  the  way  of  breaking,  upon  these  ser- 
vices, and  it  would  be  only  fair  that  they  should  reap  some  reward. 
It  is  suggested  that,  of  the  whole  number  of  horses  required  for  those 
two  services,  they  should  be  allowed  to  select  60  per  cent.  The 
remainder  would  be  awarded  by  lot  to  the  regulars  and  Yeomanry. 
This  would  give  a  reward  for  training,  and  would,  at  the  same  time, 
guard  against  careless  purchases. 

I  may  state  that,  from  careful  inquiries  which  I  have  made,  there 
would  be  very  little  doubt  that  the  number  of  horses  proposed  would 
be  applied  for  on  the  terms  specified,  and  if  made  voluntary,  the 
system  would  be  most  popular  with  the  Yeomanry. 

Thus,  probably  at  a  reduction  of  actual  cost,  an  efficient  reserve  of 
horses  might  be  immediately  forthcoming. 

It  is  evidently  impossible  that  the  Yeomanry,  as  at  present  consti- 
tuted, can  act  as  a  reserve  in  men  for  the  regular  cavalry  in  time  of 
war ;  but,  it  appears  to  me,  that  they  might  thus  act  as  a  reserve  for 
horses,  and  that,  if  two  Yeomanry  regiments  were  linked  to  every 
regiment  of  the  regular  cavalry,  as  has  been  arranged  in  the  con- 
nection between  the  militia  and  the  infantry,  I  have  no  doubt  that 
the  system  I  have  proposed  could  be  carried  out,  to  the  satisfaction  of 
both  Yeomanry  and  regular  cavalry. 

Before  leaving  this  subject  I  will  touch  upon  a  point  which,  although 
thoroughly  understood  by  cavalry  officers,  is  not,  I  think,  generally 
appreciated  by  the  Army  at  large  ;  I  allude  to  the  proportion  of  dis- 
mounted men  considered  requisite  to  keep  a  cavalry  regiment  efiective 
in  the  field.  I  have  often  been  asked  by  Officers  of  great  intelligence 
why  this  should  be  the  case,  and  it  has  been  pointed  out  that  in  con- 
tinental regiments  it  is  not  the  case  to  the  same  extent  as  with  ours. 
But  that,  I  think,  is  a  mistake.  English  regiments  in  time  of  war 
have  to  furnish  duties  which  are  provided  for  in  time  of  peace  by  con- 
tinental armies.  Thus,  if  we  take  the  staff  of  a  cavalry  brigade  at  the 
outbreak  of  a  war,  we  shall  find  that  this  stafi*  is  furnished  by  the  men 
of  the  cavalry  regiments  composing  it.  That  is  not  the  case  with  con- 
tinental armies.  A  regular  staff  is  maintained,  and  therefore  in  time 
of  war,  regiments,  are  not  drawn  upon  to  the  extent  that  ours  are,  and 
therefore  the  same  proportion  of  dismounted  men  is  not  required. 

A  little  illustration  will  prove  the  absolute  and  imperative  necessity, 
and  also  the  economy  of  maintaining  a  certain  proportion  of  dismounted 
men  in  time  of  war.  I  will  take  the  case  of  a  cavalry  regiment  on  service 
having  no  dismounted  men.  Let  us  assume  that  a  man  and  his  horse 
both  go  sick  upon  the  same  day.    Trace  the  result.    The  man  goes  into 
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hospital,  but  the  horse  is  sick  and  must  be  left  behind.  Anotlier  man 
must  be  left  to  take  charge  of  it,  and  that  man  remains  behind.  But  that 
man  leaves  his  horse  again,  and  another  man  must  be  detailed  to  lead  this 
horse.  Therefore  because  one  man  and  one  horse  go  sick,  three  men  and 
three  horses  are  rendered  non-effective.  Let  us  assume  the  existence  of 
one  dismounted  man.  The  one  dismounted  man  would  take  charge  of  the 
sick  horse,  and  the  loss  to  the  ranks  would  be  one  man  and  one  horse. 
There  would  be  no  further  loss  ;  whereas  in  the  other  case  there  would 
be  a  loss  of  three  men  and  three  horses.  I  think  this  illustration, 
although  a  small  one,  and  one  which  may  be  considered  rather  exagge- 
rated, gives  a  fair  idea  of  the  absolute  necessity  for  having  dismounted 
men  in  the  field. 

I  have  now  noticed  our  system  of  organization,  with  regard  to  the 
supply  of  men  and  horses  ;  but,  whilst  dealing  with  organization,  there 
is  another  point,  of  so  much  importance,  that  I  must  not  pass  it  by. 

Assuming  that  our  supply  of  men  and  horses  will  some  day  be  made 
effective,  how  are  we  to  clothe,  arm,  and  equip  them  ? 

I  think  it  will  not  be  difl&cult  to  prove,  as  I  shall  attempt  hereafter, 
that  the  work  demanded  of  modern  cavalry  w^ill  be  greatly  in  excess  of 
that  of  past  days.  We  all  know,  from  practical  experience,  the  fatal 
influence  of  excessive  weight  upon  horses,  and  it  evidently  behoves  us, 
in  time  of  peace,  to  endeavour  to  diminish  that  weight  as  much  as 
is  possible,  without  interfering  with  the  efficiency  of  the  soldier. 

My  time  is  too  limited  to  go  much  into  detail  upon  these  points ;  I 
shall,  therefore,  touch  them  briefly.  Firstly,  with  regard  to  clothing, 
I  think  I  shall  express  the  opinion  of  the  great:  majority  of  cavalry 
Officers  when  I  say  that,  what  we  want  is  a  handsome  attractive 
uniform  for  purposes  of  parade,  and  another  useful  serviceable  uniform 
for  purposes  of  real  hard  work. 

This  has  recently  been  recognized  in  the  infantry,  let  us  hope  that  it 
will  be  extended  to  the  cavalry. 

There  is  another  point  that  I  must  here  notice,  as  affecting  heavy 
cavalry,  viz.,  the  use,  or  disuse,  of  the  cuirass.  Now,  the  evidence 
afforded  by  the  late  war,  upon  this  point,  is  too  strong  to  be  ignored. 
It  was  remarked,  by  everyone  who  was  present  on  those  battle-fields, 
that  cuirasses  were  rarely,  if  ever,  found  pierced  with  bullets  ;  but  the 
continental  cuirass  is  different  from  ours.  Years  ago,  our  cuirasses 
also  would  turn  bullets,  but  we  have  now  so  lightened  them,  that  they 
are  practically  useless  for  this  object.  I  should  recommend  that  a 
really  useful  cuirass  should  be  introduced,  and  that  its  use  should  be 
extended  to  all  of  oar  four  heavy  cavalry  regiments. 

Now,  with  regard  to  arms,  I  think  that  the  independent  action  likely 
to  be  accorded  to  cavalry,  certainly  demands  that  both  a  sword  and  a 
carbine  should  be  carried.  The  first  weapon  is  capable  of  much  im- 
provement and  should,  I  think,  be  issued  in  sizes.  In  the  Henry- 
Martini  carbine  we  shall  have  a  beautiful  arm,  having  the  advantage 
of  easy  loading  and  long  range.  The  latter,  I  consider  a  most  im- 
portant point  for  cavalry,  as  the  instances  must  be  very  few  where  they 
could,  or  should,  use  their  carbines  at  short  ranges.  But  it  appears  to 
me  that  the  Lancer — and  I  am  an  old  Lancer  myself — is  thoroughly 
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over-armed.  ISTot  with  standing  assertions  made  hj  American  Officers, 
I  believe  that  a  pistol  is  a  demoralizing  and  dangerous  weapon  for  a 
cavalry  soldier.  Moreover,  as  at  present  armed,  a  Lancer  is  not  well 
qualified  for  outpost  or  scouting  duties.  I  would  suggest  that  he 
should  be  armed  with  only  a  lance  and  a  carbine.  The  lance  is  a 
splendid  weapon,  if  well  used.  Teach  him  to  rely  upon  it  utterly  and 
implicitly.  Moreover,  if  armed  with  a  carbine,  the  Lancer  would  be 
exceedingly  serviceable  for  any  temporary  dismounted  duties,  as  he 
could  leave  his  lance  slung  upon  his  horse. 

We  will  now  turn  to  the  more  important  point  of  the  horse  equip- 
ments, and,  although  I  am  warned  that  I  have  much  important  ground 
to  traverse  in  a  limited  time,  I  cannot  refrain  from  making  a  few  re- 
marks upon  this  subject,  for  it  is  one  upon  which  I  believe  many  popular 
fallacies  exist.  Certainly,  nothing  can  be  more  important  to  cavalry 
than  the  well  fitting  and  practical  efficiency  of  their  saddlery. 

But  for  some  years  past  it  has  been  the  fashion  to  depreciate  our 
own  knowledge  with  regard  to  saddlery,  and  to  imagine  that  on  this 
point  they  were  far  ahead  of  us  on  the  Continent.  Common  sense 
will  tell  us  that  this  ought  not  to  be  the  case,  and  experience  of  con- 
tinental armies  confirms  common  sense. 

Some  twenty  years  ago,  it  was  the  fashion  to  copy  everything  relative 
to  our  cavalry  from  the  Continent.  We — a  nation  with  the  greatest 
experience  in  everything  relating  to  the  horse — had  no  confidence  in 
our  own  judgment  when  it  had  to  be  applied  to  cavalry. 

But  a  step  was  at  last  made  in  advance ;  our  cavalry  seat  was  made 
more  English,  and  an  immense  improvement  in  the  riding  of  the  men 
was  the  consequence,  whilst  at  the  same  time  sore  backs — that  curse  of 
cavalry — became  more  rare. 

Rely  upon  it,  with  all  its  defects — for  it  is  defective, — the  British 
cavalry  saddle  is  one  of  the  best  in  Europe,  and  when  you  hear  of 
continental  cavalry  making  unprecedented  marches  without  sore  backs, 
do  not  believe  it.  Those  who  make  those  reports,  sincerely  believe 
what  they  say,  but  they  do  not  see  the  rear  of  the  army  they  are 
working  with.  During  the  late  war,  I  had  heard  these  astounding 
reports  of  Prussian  marches  and  the  perfection  of  Prussian  saddles. 

The  year  before,  I  had  ridden  for  many  days  in  a  Prussian  troop- 
saddle,  and  had  failed  to  detect  its  advantages. 

But  sleeping  one  evening  during  the  war  in  a  town  about  20  miles 
in  rear  of  the  army,  I  came  upon  upwards  of  30  horses  with  some  of 
the  worst  sore  backs  1  ever  saw,  belonging  to  a  regiment  which  is 
notoriously  one  of  the  most  effective  in  the  Prussian  army. 

There  are  three  ways  of  dimiaishing  sore  backs  on  active  service : — 

Firstly — by  having  a  good  saddle  ; 

Secondly — by  diminishing  the  weight  in  the  saddle ;  and 

Thirdly — by  constant  and  careful  attention  to  details  of  fitting  ;  and 

the  latter  is  the  most  important  of  all. 

I  am  glad  to  say  that  the  Saddlers'  Company  have  offered  no  less 

than  ten  prizes,  the  highest  prize  being  50Z.  for  the  best  military  saddle. 

Before  doing  so,  they  placed  themselves  in  communication  with  the 

military  authorities,  and  the  latter,  fully  appreciating  the  absolute 
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necessity  of  lightening  the  kit,  have  laid  down  conditions  which  should 
be  of  great  practical  use  in  providing  us  with  a  model  saddle  in  the 
future.  I  believe  that  any  one  may  compete  for  these  prizes,  and 
cavalry  Officers  could  not  do  greater  service  than  by  thus  bringing 
their  experience  to  bear. 

Let  us  now  consider  how  the  kit  can  be  lightened,  and  I  will  ask 
if  anything  can  look  more  unpractical  for  hard  work,  than  a  cavalry 
soldier  in  marching  order.  He  is  over-burthened  with  things  that  he 
does  not  want  on  service,  and  his  saddle  has  to  be  made  unnecessarily 
strong  and  heavy  to  carry  this  useless  weight.  The  man  is  taught  in 
riding  to  keep  his  hands  low,  but  the  height  of  the  kit  in  front,  makes 
this  an  impossibility. 

Saddles  are  fitted  when  horses  are  fat,  and  they  do  not  fit  w^hen  the 
horses  grow  thin.    How  can  all  this  be  avoided  ? 

I  would  suggest  the  following  plan : — 

The  valise  on  service  should  be  done  away  with.  The  cloak  should 
be  rolled  behind ;  and  the  man  should  not  carry  with  him  more  articles 
than  can  be  carried  in  the  wallets.  By  carefully  working  out  this 
system  and  lightening  the  saddle,  which  then  becomes  possible,  we 
may  take  two  stone  ofip  the  weight  of  our  cavalry,  and  we  all  know  the 
immense  difference  this  reduction  would  make  in  lonq*  marches. 

I  think  that  the  substitution  of  leather  numnahs  for  the  felt  ones 
now  in  use,  would  be  an  advantage,  and  the  girth  should  be  of  web  or 
plaited  hide,  which  would  save  girth  galls. 

I  regret  that  my  time  will  not  allow  me  to  go  more  into  detail  upon 
these  points,  for  they  merit  the  most  careful  attention. 

I  feel  that  in  a  lecture  of  this  nature  I  cannot  pass  over  the  subject 
of  cavalry  castrametation,  and  picketing. 

The  rules  now  extant  as  to  the  former  appear  to  be  useful  and  suf- 
ficient. 

With  regard  to  picketing,  I  think  we  ought  to  disabuse  our  minds  of 
a  great  bugbear.  When  horses  first  go  into  the  field  after  being  in  the 
stables  they  are  unusually  fresh  and  liable  to  break  away  from  their 
lines.  They  then  require  special  security.  But  when  they  have  been 
in  the  field  for  a  short  time,  they  become  perfectly  quiet,  and  picketing 
becomes  very  simple. 

The  present  method  certainly  provides  for  the  first  contingency,  and 
is  most  useful  in  standing  camps,  but  it  is  too  cumbrous  for  use  in 
presence  of  an  enemy.  Each  man  now  carries  a  head  and  heel  rope 
and  one  peg.  The  addition  of  another  peg  would  make  him  perfectly 
independent  of  this  cumbrous  picketing  gear,  which  might  be  carried 
in  second  line  for  standing  camps. 

And  here  another  great  question  arises.  Can  tents  be  carried  in  first 
line  by  the  cavalry  of  an  army  when  in  near  contact  with  an  enemy  ? 
I  think  not,  but  will  state  my  reasons  more  at  length  hereafter,  when 
discussing  this  as  a  question  of  tactics. 

Having  now  discussed  the  main  point  of  cavalry  organization,  let  us 
consider  the  drill  of  the  cavalry,  and  the  question  of  wdiat  transport  is 
necessary  in  the  field  to  maintain  a  state  of  efficiency. 

It  is  not  my  intention  to  open  the  question  of  pivot  or  non-pivot 
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drill,  or  to  enter  upon  small  details  ;  let  us  consider  this  question  of 
drill  upon  a  broad  basis  ;  and  one  point  is  evident,  viz.  : — that  we 
require  more  simplicity  and,  if  possible,  more  accuracy  and  rapidity  in 
the  movement  of  large  bodies. 

At  the  present  time  we  are  hampered  by  restrictions  which  have 
disappeared  from  our  infantry  drill  and  from  that  of  the  cavalry  and 
infantry  of  nearly  all  continental  armies. 

Our  drill  should  more  decidedly  have  the  movements  of  war  for  its 
object. 

It  is  all  very  well  to  say  that  fancy  movements  show  the  state  of 
drill  of  a  regiment  and  the  quickness  of  Officers.  This  may  have 
been  very  well  in  days  gone  by,  but  both  the  cavalry  Officer  and  the 
cavalry  soldier  have  now  so  much  to  learn  that  is  absolutely  necessary 
for  the  proper  performance  of  their  duties,  that  the  time  devoted  to 
fancy  drill,  not  applicable  to  war,  must  be  time  mis- spent. 

Outpost  and  scouting  duties,  upon  which  in  the  future,  the  main 
value  of  cavalry  will  rest,  demand  constant  practice  and  constant 
instruction.  Yet,  as  was  most  justly  remarked  by  a  distinguished 
cavalry  Officer  in  this  room  some  weeks  ago : — What  opportunities 
have  we  for  imparting  this  instruction  ?  Few,  I  imagine,  know  the 
difficulties  under  which  Commanding  Officers  of  cavalry  labour  in  this 
respect. 

For  instance,  any  one  acquainted  with  the  Brighton  Downs,  and 
also  knowing  that  the  head-quarters  of  a  cavalry  regiment  was 
stationed  there,  would  naturally  suppose  that  great  facilities  existed 
for  instruction  in  out-post  duties.  But  on  enquiring,  they  would  learn 
that  this  beautiful  country  for  cavalry  is  debarred  from  use,  and  that 
even  a  proper  drill  ground  does  not  exist.  It  is  the  same  almost  every- 
where. In  the  course  of  more  than  thirteen  years  of  command  both 
in  England  and  Ireland,  I  can  safely  affirm  that  with  the  exception  of 
Aldershot  and  the  Curragh,  no  cavalry  quarter  that  I  have  ever  been 
stationed  at,  has  affi)rded  any  fair  opportunity  for  proper  instruction. 
How  easily  might  this  be  corrected  by  Act  of  Pailiament,  allowing 
this  practice  at  certain  seasons  and  paying  a  small  compensation  for 
damage. 

Surely  if  it  is  worth  while  to  spend  so  many  millions  upon  our 
Army,  these  few  hundreds  need  not  be  grudged  when  a  question  of 
efficiency  is  involved. 

But  this  is  not  the  only  difficulty  which  presses  upon  a  Commanding 
Officer  of  cavalry. 

Every  one  must  allow  that  the  duties  now  thrown  upon  the  cavpJry 
soldier  demand  very  much  increased  intelligence,  and  not  only  intel- 
ligence, but  a  knowledge  of  the  operations  of  war. 

It  struck  me  many  years  ago,  that  this  might  easily  be  imparted  to 
intelligent  non-commissioned  Officers  and  privates.  Aided  by  a 
succession  of  active  and  intelligent  Adjutants,  I  instituted  classes 
where  they  received  instruction  in  field  sketching,  reports  on  roads,  and 
the  whole  theory  of  outposts,  &c. 

The  men  most  thoroughly  supported  these  efforts  and  many  really 
attained  remarkable  proficiency.    Their  knowledge  was  also  more  or 
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less  imparted  to  their  comrades,  and  I  soon  discovered  that  a  mine  of 
zeal  existed  that  only  wanted  working  to  become  most  valuable.  But 
this  instruction,  even  on  a  limited  scale,  entailed  very  considerable 
expense,  and  this  expense  Avas  not  borne  by  the  public.  I  only  mention 
this  to  show  the  many  difficulties  which  beset  a  Commanding  Officer  of 
cavalry  in  carrying  out  a  system  of  instruction  that  would  really 
develop  all  the  valuable  qualities  of  both  our  Officers  and  men. 

After  leaving  the  question  of  drill,  there  is  one  point  I  feel  I  may  here 
touch  upon,  and  it  is  that  of  flag- signalling.    Flag  signals  up  to  the 
present  moment  have  not,  I  think,  received  the  encouragement  that  they 
deserve.    It  is  quite  certain  that  we  cannot  trust  to  them  entirely,  but 
they  are  a  most  useful  adjunct  to  an  army  in  the  field,  and  especially 
to  light  cavalry  in  advance.   The  system  upon  which  flag  signals  have 
hitherto  been  worked  at  our  Autumn  Manoeuvres  is  that  they  have 
been  attached  to  the  head- quarters  of  the  army,  and  from  the  head- 
quarters a  connection  by  means  of  signalling  parties  has  been  main- 
tained to  the  front,  where  certain  signalling  parties  have  been  placed. 
That  system,  I  think,  is  a  failure.    Signallers  should,  it  appears  to  me, 
be  attached  to  the  brigadier  of  the  cavalry  brigade  which  is  covering 
the  advance  of  the  army.    It  must  always  happen  that  if  attached  to 
the  head- quarters  of  the  army  they  send  back  to  the  General  in  com- 
mand, signals  which  do  not  correspond  with  the  reports  furnished  by 
the  Officer  commanding  the  cavalry  brigade.    It  is  the  part  of  the 
Officer  commanding  the  cavalry  brigade  to  sift  the  many  reports  which 
come  to  him  from  the  outposts  or  from  scouting  Officers.    He  does  not 
send  each  of  these  individual  reports  back  to  head- quarters  ;  he  care- 
fully examines  them,  and,  having  examined  the  reports  which  come  in 
from  all  parts,  he  is  generally  enabled  to  form  a  very  accurate  idea  of 
the  movements  of  the  enemy.    Let  us  imagine  a  case  which  might  very 
easily  happen.    We  will  assume  that  the  Officer  commanding  a  cavalry 
brigade  is  covering  the  front  of  an  army.    From  the  reports  which  he 
receives  from  his  different  scouting  Officers  it  is  evident  to  him  that  the 
enemy  to  his  front  are  massing  on  his  left,  probably  with  the  intention 
of  making  an  attack.    On  the  right  there  happens  to  be  a  signalling 
Officer  in  connection  with  the  head- quarters  of  the  army.   That  Officer 
sees  troops  perhaps  arriving  from  some  distant  point,  and  not  likely  to 
come  into  action  that  day.    He  sees  these  troops  arriving  on  the  right  of 
his  army,  and  immediately  signals  back  to  the  General  at  head- quarters, 
"  Enemy  advancing  in  force  upon  our  right."    A  few  minutes  after- 
wards the  General  Officer  commanding  the  brigade,  who  knows  of  the 
advance  of  this  division  on  his  right,  but  knows  perhaps  that  it  has 
come  from  a  great  distance,  and  that  its  action  will  not  be  important 
that  day,  eends  back  a  signal  to  the  General  Officer  at  head-quarters 
saying,  "  The  enemy  is  advancing  in  strong  force  on  my  left ;  reinforce 
"  me  with  infantry,"  I  ask  you  what  is  the  position  of  the  General  at 
head-quarters  under  those  circumstances  ?    He  has  two  distinctly  con- 
flicting reports.    It  is  possible  he  might  say,  "  I  must  attach  the 
"  greatest  importance  to  the  report  from  the  Officer  commanding  the 
"  cavalry  brigade,"  but  at  all  events  it  would  lead  to  indecision,  and 
possibly  to  the  reinforcements  not  being  sent  to  the  point  expected  by 
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the  General  Officer  commanding  the  cavalry  brigade,  and  might  give 
rise  to  one  of  those  difficulties  which  so  constantly  occur,  and  which 
are  so  important  in  war. 

Before  leaving  this  question,  I  will  also  touch  upon  a  point  which  is 
attracting  considerable  attention.  I  allude  to  the  question  of  Mounted 
Rifles.  This  is  not  by  any  means  a  new  question ;  it  is  very,  very 
old.  The  old  dragoon  was  intended  to  be  a  mounted  rifleman,  that  is  to 
say,  he  was  intended  to  be  a  cavalry  soldier  able  to  act  either  on  foot 
or  on  horseback.  During  the  American  war,  when  cavalry  had  to  be 
improvised,  the  whole  of  the  American  cavalry,  on  both  sides,  were 
organized  upon  the  principle  of  the  old  dragoon,  that  is  to  say, 
they  fought  either  mounted  or  dismounted.  In  the  controversy  which 
has  taken  place  upon  this  point,  I  noticed  a  letter  in  the  leading 
journal,  from  an  Officer  who  served  with  the  American  armies.  He 
called  attention  to  the  value  of  the  American  cavalry,  as  so  organized. 
He  called  attention  to  the  large  numbers  so  employed,  and  he  ended 
by  saying  that  these  American  cavalry  were,  perhaps,  of  higher  value 
than  any  cavalry  that  had  ever  been  formed,  belonging  to  any  other 
army.  Now,  we  can  all  look  back  to  the  American  campaign,  and,  in 
looking  back,  what  do  we  remember  ?  We  remember  a  series  of  battles, 
that  were  decided  by  the  infantry  on  one  side  or  the  other,  but  which 
had  no  results,  for  they  were  never  followed  up.  I  ask,  is  it  reasonable 
to  suppose  that,  if  cavalry  existed  which  was  saperior  to  any  cavalry 
that  has  ever  been  organized  by  any  army,  this,  time  after  time, 
could  have  been  the  case  ?  I  think  it  is  a  manifest  absurdity.  Every 
Officer  who  has  commanded  any  force  of  cavalry  in  the  field,  especially 
recently,  must  have  felt  the  absolute  want  of  mounted  infantry — 
mounted  infantry,  not  in  large  numbers,  but  in  small  numbers,  attached 
to  cavalry  brigades.'  But  I  think,  in  considering  this  question,  a 
distinct  line  should  here  be  drawn.  It  is  not  mounted  rifles  that  we 
want,  to  act  as  cavalry  or  infantry,  but  it  is  a  small  force  of  mounted 
infantry,  to  be  attached  to  cavalry  brigades  ;  and  we  must  remember 
that  this  force  will  be  a  most  expensive  one,  because  we  find  that, 
practically,  when  we  use  cavalry  dismounted,  we  are  only  able  to  use 
one  half,  or  the  other  half  becomes  immobile,  that  is  to  say,  their  horses 
cannot  be  moved  in  the  absence  of  these  men.  Thus  it  would  seem  that 
we  shall  only  be  able  to  bring  into  actual  use,  one  half  of  the  force  of 
mounted  infantry  that  we  maintain.  That  being  the  case,  I  think  they 
should  be  men  very  highly  trained,  because  it  is  an  expensive  force, 
and  can  only  be  kept  up  in  very  moderate  proportions. 

Before  leaving  the  subject,  which  has  been  very  ably  touched  upon 
by  Colonel  Wood  in  a  recent  lecture,  I  must  say  there  is  one  point  in 
which  I  disagree  with  what  I  think  was  his  meaning.  He  spoke  of 
carrying  a  proportion  of  these  mounted  riflemen  upon  cars,  and  pro- 
posed, as  I  understand,  to  use  these  men  with  the  mounted  men  in 
advance  of  an  army.  This,  I  think,  would  be  very  dangerous.  It  is  a 
most  important  point  not  to  keep  in  front  of  an  army,  any  carriages  of 
any  description  that  are  not  absolutely  requisite.  Nothing  can  be 
more  important  before  an  action  than  that  all  the  roads  which  lead 
to  the  front  should  be  kept  perfectly  clear  for  the  infantry  that  are 
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coming  up.  We  have  only  to  assume  a  shot  striking  some  of  these 
cars,  the  men  could  never  get  to  the  rear  again,  they  would  have  to  be 
left  in  the  hands  of  the  enemy ;  and  it  is  very  easy  to  assume,  when 
these  cars  were  driven  back,  that  they  would  fall  back  occupying  im- 
portant roads,  which  ought  certainly  to  be  left  clear  to  the  troops 
coming  up. 

Let  us  now  pass  to  the  consideration  of  the  amount  of  transport 
which  is  necessary  to  maintain  a  cavalry  regiment  effective  in  the  field 
as  an  integral  part  of  that  regiment.  I  say  an  integral  part,  for  I  am 
quite  sure  that  this  meeting  will  support  me  in  advocating  regimental, 
as  opposed  to  general  transport.  But  when  we  consider  the  organiza- 
tion and  amount  of  transport,  some  very  large  questions  arise.  Officers 
are  generally  too  apt  to  ignore  these  large  military  questions,  and  to 
look  upon  the  amount  of  transports  as  it  affects  the  convenience  and 
well-being  of  their  own  particular  regiment. 

I  think  I  can  soon  prove  to  them  that  this  is  a  mistake,  and  that  we 
are  all  bound  to  exercise  the  greatest  economy,  and  to  make  the 
greatest  sacrifices  in  this  respect. 

When  armies  are  not  likely  to  come  into  contact  with  an  enemy,  the 
amount  of  transport  within  ordinary  limits  is  not  of  any  material  im- 
portance, for  armies,  under  these  circumstances,  usually  occupy  a 
very  considerable  front,  and  move  by  very  many  different  roads.  But 
when  these  armies  are  likely  to  come  into  contact,  a  totally  different 
state  of  things  prevails.  The  front  is  diminished,  and  the  few  roads 
by  which  the  army  can  march,  are  blocked  with  long  columns  of  troops. 
Let  those  whose  experience  is  limited  by  the  Autumn  Manoeuvres  re- 
member the  length  of  the  transport  column  of  even  one  brigade  of 
cavalry,  and  let  them  picture  to  themselves  a  transport  train  organized 
upon  that  scale,  with  possibly  even  a  whole  corps  d'armee  marching 
upon  one  road.  Under  such  circumstances,  the  transport  would  be 
perfectly  useless,  for  the  depth  of  the  column  alone  would  prevent  its 
ever  coming  up  at  the  end  of  the  day. 

Moreover,  the  cavalry  would  usually  be  acting  in  front  of  the  army 
prior  to  contact. 

If  immediately  followed  by  heavy  transport  trains,  imagine  how  the 
roads  would  be  blocked  for  the  main  body  of  the  army  coming  up, 
perhaps,  when  it  was  most  important  that  its  movements  should  be 
free  and  unimpeded.  It  will,  therefore,  be  evident  that,  when  advancing 
to  meet  an  enemy,  Spartan  simplicity  must  prevail,  and  the  use  of  tents 
becomes  impossible. 

It  is  constantly  even  impossible  to  feed  an  army,  by  means  of  trans- 
port, just  prior  to  contact,  unless  it  is  actually  in  line  of  battle,  and  it 
should  be  an  absolute  rule  that,  under  these  circumstances,  men  should 
carry  at  least  two  days'  rations  with  them,  and  horses  one  day's  forage. 

Nothing  should  be  more  severely  punished  than  the  act  of  men  con- 
suming their  rations  before  the  proper  day.  Bations,  under  these 
circumstances,  should  be  inspected  as  carefully  as  ammunition,  for  they 
are  still  more  important. 

But,  even  when  regimental  transport  must  be  kept  to  the  rear,  it  is 
advisable  that  one  day's  supply  of  corn  should  follow  each  cavalry 
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brigade.  Two  waggons  will  carry  a  supply  of  oats  for  one  day's  con- 
sumption of  a  regiment.  This  is  better  than  overloading  horses  with 
corn,  but  those  having  care  of  the  waggons  must  be  charged  to  clear 
the  roads,  at  any  cost,  in  case  of  artillery  or  infantry  coming  up  and 
requiring  them. 

Before  leaving  this  question,  I  will  turn  to  one  nearly  akin  to  it, 
and  which  should  be  carefully  considered  by  the  cavalry  Officer;  I 
allude  to  the  supply  of  water  on  service.  The  efficiency  of  cavalry 
horses  depends,  to  a  great  degree,  upon  their  being  properly  watered. 
They  should  always  be  watered  twice  a  day.  In  selecting  cavalry 
camps  or  bivouacs,  they  should,  if  possible,  be  placed  close  to  the  water. 
Staff  Officers,  unacquainted  with  cavalry,  are  too  apt  to  ignore  this ; 
they  imagine  that  two  miles  from  a  watering  place  is  a  comparatively 
unimportant  distance.  They  forget  that  this  entails  each  horse  travel- 
ling eight  unnecessary  miles  in  the  day,  in  addition  to  his  other  work. 

I  will  now  turn  to  the  general  tactical  action  of  cavalry  during  a 
campaign. 

I  propose  to  deal  with  this  question  by  imagining  the  operations  of 
an  army  in  the  field,  and  tracing  the  possible  and  probable  action  of 
the  cavalry  attached  to,  and  accompanying  that  army. 

It  will  be  sufficient  for  our  purpose  to-day,  to  limit  this  force  to  one 
corps  d\irm6e.  Here,  at  starting,  a  tactical  question  of  some  import- 
ance arises. 

Assuming  that  the  proportion  of  cavalry  to  a  corjys  cTarmee  would 
be  six  regiments,  how  should  these  regiments  be  distributed  ?  By 
the  old  Prussian  system  a  regiment  was  attached  to  each  infantry 
division  of  twelve  battalions,  and  the  remaining  four  regiments  worked 
in  two  brigades  of  two  regiments  each.  But  during  the  late  war,  it 
was  found  that  these  regiments  attached  to  divisions  had  little  or 
nothing  to  do,  and  that  when  a  large  force  of  cavalry  was  required  in 
the  front,  an  unnecessary  portion  was  thus  frittered  away  ;  and  it  is 
now  generally  considered  in  the  Prussian  Army,  that  although  a  certain 
force  of  cavalry  should  distinctly  be  attached  to  each  division,  a  regi- 
ment is  an  unnecessarily  large  force  for  this  purpose. 

I  believe  the  Prussians  have  now  decided  upon  attaching  a  wing  of 
a  cavalry  regiment  to  each  division,  which  will  give  one  cavalry 
regiment  attached  to  a  corps  d^annee.  The  wing  so  attached,  of  course 
becomes  distinctly  under  the  orders  of  the  Generals  commanding 
divisions. 

But  although,  I  thoroughly  coincide  in  this  view,  and  this  for 
reasons  which  I  shall  state  and  try  to  prove  hereafter,  I  shall  assume 
that  the  organization  of  our  force  will  be  that  of  three  divisions  of 
infantry  of  seven  battalions,  each  having  a  cavalry  regiment  attached, 
and  that  a  brigade  of  cavalry  and  horse  battery  will  remain  distinct. 

Now  let  us  first  trace  the  usual  actioii  of  armies  on  a  declaration  of 
war.  Firstly,  the  line  of  operations  has  to  be  determined  upon.  Then 
the  two  opposing  armies  are  assembled  at  a  very  considerable  distance 
from  each  other.  Up  to  this  time  intelligence  is  derived  from  spies. 
A  little  previous  organization  and  good  pay  makes  it  easy  to  obtain 
general  information  as  to  the  line  of  operations  selected. 
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But  already  the  action  of  cavalry  has  commenced.  Far  in  front  of 
tlie  assembling  armies  a  screen,  thin  and  weak  perchance,  but  still  a 
screen  must  be  immediately  drawn. 

It  is  impossible  that  this  can  be  done  by  infantry,  although  small 
infantry  posts  in  support  are  sometimes  important.  It  may  be  that  a 
hundred  miles  of  frontier  has  to  be  so  watched. 

And  here,  at  the  outset,  we  come  to  the  distinction  between  outpost 
duties  as  ordinarily  understood  by  us,  and  laid  down  in  the  regulations, 
and  the  scouting  duties  I  am  now  alluding  to. 

For  it  is  evident,  that  to  maintain  a  line  of  100  miles  upon  the 
ordinary  system  of  outposts,  would  require  an  immense  force  of 
cavalry,  whereas  a  screen  of  scouts  might  be  formed  from  a  very 
moderate  force. 

It  will  be  well  at  once  to  draw  what  I  conceive  to  be  the  real  dis- 
tinction between  the  two. 

Cavalry  outposts  proper,  are  usually  placed  when  armies  are  in  close 
contact. 

Scouts,  on  the  contrary,  generally  act  far  in  advance  of  the  armies 
to  which  they  belong,  or  on  an  enemy's  flanks,  or  for  special  purposes 
when  armies  are  nearly  in  contact.  Outposts  are  maintained  for  pro- 
tection from  surprise.    Scouts  are  used  for  gaining  information. 

It  follows  necessarily  that  scouts  should  be  selected  for  extreme 
intelligence. 

The  value  of  good  information  is  so  important,  and  the  evil  of  bad 
information  so  great,  that  it  would  never  be  safe  to  trust  to  any  body  of 
ordinarily- trained  men  to  fulfil  these  duties.  Having  been  previously 
specially  trained,  they  should  be  specially  selected  from  each  regiment 
and  placed  under  an  Ofiicer,  remarkable  for  his  energy,  quickness,  cool- 
ness, and  decision  :  a  first-rate  OflB.cer  of  scouts — a  man  whose  infor- 
mation can  always  be  relied  upon, — is  invaluable  to  an  army.  JSTever 
did  knights  of  old  unite  cool  coarage,  daring  intrepidity,  and  fine 
horsemanship  in  a  greater  degree  than  must  be  combined  in  him.  And 
to  these  qualities  he  must  add  a  thorough  knowledge  of  the  organi- 
zation of  armies  and  a  practical  acquaintance  with  the  operations  of 
war.  His  men  will  quickly  recognize  these  qualities,  if  they  exist  and 
will  work  up  to  him  as  a  good  pack  of  hounds  will  work  under  a  good 
huntsman. 

It  remains  to  be  considered  what  number  of  scouts  per  mile  will 
usually  be  sufiicient  for  an  army  under  ordinary  conditions  of  country. 
I  think  that  ten  scouts  per  mile  would  be  a  maximum  number  and  five 
a  minimum.  And  here  let  me  confess  that  I  intend  to  advocate  a  novel 
theory  in  the  action  of  cavalry.  I  may  be  right  or  I  may  be  wrong, 
and  I  invite  full  discussion  on  the  point.  I  believe  that  we  and  most 
countries  are  in  the  habit  of  frittering  away  our  cavalry  in  imnecessary 
small  bodies,  which  can  never  be  brought  together  in  time  to  oppose  a 
determined  reconnaissance  on  the  part  of  an  active  enemy,  and  in  place 
of  this  system,  I  would  advocate  a  thin  line  of  intelligent  scouts  aided 
by  signalling  parties,  this  thin  line  being  supported  some  distance  to 
their  rear  by  bodies  of  cavalry  massed  in  considerable  numbers,  say  a 
brigade  with  its  guns. 
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When  armies  are  not  in  near  contact,  I  believe  this  system  to  be 
immeasurably  more  effective  than  having  chains  of  vedettes  with 
picquets  and  supports,  and  it  saves  both  men  and  horses. 

But  let  us  now  start  with  our  corps  d'armee  at  the  commencement 
of  its  operations.  At  about  forty  or  fifty  miles,  or  two  days'  march,  in 
front  of  this  main  body  the  line  of  scouts  will  have  been  established. 
This  line,  selected  from  each  regiment  in  the  brigade,  will  perhaps 
occupy  an  extent  of  front  of  from  ten  to  twelve  miles.* 

It  is  advisable  that  an  intelligent  Officer  of  scouts  should  be  posted 
to  every  three  or  four  miles.  To  every  five  or  six  miles,  a  supporting 
squadron  should  be  placed  some  five  or  six  miles  to  the  rear  of  the  line 
of  scouts.  These  squadrons  should  keep  up  a  communication  with 
each  other  by  patrols.  About  ten  miles  to  the  rear  of  these  squadrons, 
and  in  a  central  position,  the  brigade  should  be  massed,  and  in  tele- 
graphic communication  with  its  corps. 

Between  the  brigade  and  the  squadrons,  orderly  posts  will  be  esta- 
blished ;  and  here,  at  the  outset,  we  see  the  disadvantage  of  having  so 
much  cavalry  attached  to  the  divisions ;  for  now,  when  cavalry  are  so 
much  wanted  in  the  front,  three  regiments  would  be  with  the  corps 
d'armee  doing  nothing.  It  would  probably  happen  that  they  would  be 
sent  for  in  support  of  the  cavalry  brigade ;  but,  if  so,  could  we  be  sure 
that  they  would  come  up  in  time,  or  afterwards  rejoin  their  divisions 
at  the  proper  moment,  and  would  there  not  be  a  clashing  of  commands  ? 
It  is  scarcely  needful  to  say  that  this  line  of  scouts,  the  supporting 
squadrons,  and  the  cavalry  brigade  would  all  be  in  advance  of  any  line 
that  it  was  considered  necessary  should  be  held  by  the  gros  of  the  corps 
d'armee^  in  order  that  time  may  be  given  to  it  to  advance  and  take  up 
its  line  of  battle  before  an  enemy  could  possibly  arrive  there. 

The  value  of  this  system,  I  conceive,  would  be  great.  I  should 
urge  that  where  it  is  possible,  for  it  will  not  be  always  possible,  the 
cavalry  of  an  army  should  be  pushed  very  far  to  the  front,  and  that 
the  scouts  should  be  pushed  very  far  in  front  of  the  cavalry,  and  the 
reason  is  as  follows.  If  the  enemy  attempt  to  drive  in  your  line  of 
scouts  at  any  point,  they  have  to  advance  a  very  considerable  distance 
before  they  meet  with  your  brigade  or  your  mass  of  cavalry.  In  the 
first  place  they  would  arrive  more  or  less  exhausted,  and  in  the  next 
place  you  would  have  had  information  of  the  point  and  direction  of 
their  attack,  and  it  would  give  you  time  to  make  such  arrangements 
for  meeting  them  as  were  requisite.  This,  I  think,  is  a  point  which 
we  might  all  study.  I  only  urge  it  as  a  theory,  and  it  will  be  for  the 
meeting  to  discuss  it  as  they  think  right,  and  to  give  it  its  proper 
value. 

JSText  in  order,  I  think,  we  must  consider  the  moral  effect  that  would 
be  produced  if  we  only  allowed  one  brigade  of  three  regiments  to  act 
in  front  of  our  cov'ps  d'armee.  We  all  know  that  moral  eSect  is  of  the 
greatest  possible  value  in  war.  It  is  especially  of  value  at  the  com- 
mencement of  a  campaign,  because  troops  are  more  or  less  acted  upon 
in  morale  by  the  first  atiair  of  any  scale  between  tolerably  even  parties 

*  It  is  of  course  supposed  that  this  corps  de  d'armee  is  supported  by  others  on 
its  right  and  left. 
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of  the  contending  armies.  Supposing  that  we  maintain  the  system 
of  a  distinct  cavalry  brigade  of  three  regiments  acting  to  the  front, 
leaving  three  regiments  attached  to  the  divisions  of  the  corps,  it  is 
quite  evident  we  shall  only  have  three  regiments  available  in  front. 
Assuming  the  organization  of  the  Prussian  corps  (Vcmnce  they  would 
have  but  one  regiment  attached  to  the  infantry,  and  they  would  bring 
five  regiments  to  the  front.  I  think  that  this  would  place  us  at  a 
very  considerable  disadvantage,  and  it  is  a  point  that  is  worthy  of 
thought  and  discussion. 

I  shall  now  turn  to  the  question  of  cavalry  attack,  and  in  doing  so  I 
shall  first  touch  upon  the  attack  of  cavalry  upon  cavalry.  We  all 
know  that  it  is  our  custom,  and  for  purposes  of  drill  it  is  very  useful, 
to  manoeuvre  cavalry  in  large  masses  and  very  long  lines  ;  but  those 
who  have  had  experience  in  war  will,  I  think,  bear  me  out  when  I  say 
the  opportunities  for  using  these  long  lines,  very  rarely  occur.  I  have 
asked  a  great  many  Of&cers  who  were  engaged  both  in  the  Austro- 
Prussian,  and  in  the  late  wars,  and  I  myself  had  some  opportunities  of 
seeing  them  in  action  in  the  late  war,  and  I  must  say  I  never  saw 
cavalry  used  with  a  very  large  front.  The  front  of  a  regiment  is  usually 
about  the  extreme.  But  we  ha;ve  to  make  general  arrangements  for 
the  attack  of  cavalry  upon  cavalry,  and  it  is  upon  those  arrangements 
we  shall  now  touch. 

There  are  three  general  ways  of  using  cavalry  against  cavalry. 
Firstly,  the  attack  in  open  column ;  that  is  to  say,  the  attack  of  a  body 
with  another  body  immediately  in  support,  and  another  body  imme- 
diately in  rear,  in  reserve.  This  has  very  generally  to  be  used,  but  I  think 
everybody  will  see  that  it  is  open  to  the  objection  that  if  the  leading 
force  is  driven  back,  it  is  very  apt  to  disorganise  the  forces  coming  up  ; 
therefore  I  think  all  cavalry  Officers  will  bear  me  out  that  it  is  not  a  con- 
venient or  good  mode  of  formation  if  it  can  be  avoided.  Next,  we  have 
the  attack  in  echelon,  and  this,  for  all  practical  purposes,  is  most  generally 
useful.  It  may  be  either  in  echelon  from  the  right  or  left,  or  echelon 
from  the  centre.  The  mode  of  attack  I  should  usually  advocate  would 
be  echelon  from  the  centre.  There  is  another  mode  of  attack  which  is 
certainly  most  useful  if  intelligently  carried  out :  it  is  the  attack  by 
means  of  oblique  formations  on  either  flank.  This  demands  considerable 
intelligence  on  the  part  of  the  Officers  commanding  regiments  or 
squadrons,  but  it  may  be  most  effective. 

We  now  come  to  the  attack  of  cavalry  upon  artillery.  It  must  be 
acknowledged  that,  with  the  great  power  the  guns  now  possess  and  the 
destructive  effect  of  shrapnel,  cavalry  must  not  show  themselves  in 
bodies,  more  than  is  absolutely  necessary,  within  range  of  the  guns. 
But  it  may  constantly  happen  that  it  is  necessary  for  cavalry  to  attack, 
and  if  possible,  to  drive  in  batteries  of  artillery,  for  if  cavalry  can  only 
make  a  battery  limber-up  for  a  time,  they  may  do  inestimable  service. 
I  should  propose  that  one  troop  of  cavalry  should  be  extended  in 
skirmishing  order,  supported  by  another  squadron  with  open  files,  and 
that  they  should  advance  rapidly  upon  the  guns.  They  thereby  place 
the  guns  in  this  position  : — we  know  it  is  a  special  rule  with  artillery 
that  they  do  not,  except  under  special  circumstances,  fire  at  skirmishers, 

'2i  'Et  mi 
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and  they  would  not  know  what  to  be  at.  I  think  that  this  leading 
line  of  skirmishers  should  be  taught,  when  getting  near  to  the  artillery, 
to  close  rapidly  npon  the  battery,  and  to  endeavonr  to  shoot  the  horses. 
The  artillery  would  be  probably  supported,  but,  if  their  supports  ad- 
vanced, they  would  be  met  by  the  sudden  closing-in  of  the  open  files 
in  support  of  the  skirmishers.  I  have  tried  this  system  and  it  appears, 
as  far  as  one  can  judge  in  peace,  to  work  very  well,  and  artillery 
Officers  have  told  me  they  thought,  in  all  probability,  it  would  compel 
their  batteries  to  limber- up  for  a  time. 

I  shall  now  come  to  the  action  of  cavalry  against  infantry.  I  think  we 
must  assume  that  cavalry  will  not  be  able  to  act  successfully  in  the  future 
against  steady  infantry  in  thorough  formation.  But  there  are  opportu- 
nities when  cavalry  may  be  useful ;  and  what  I  should  hope  to  see  intro- 
duced would  be,  that  there  should  be  a  squadron  attached  to  every  seven 
battalions,  and  one  squadron  to  the  head-quarters  of  the  corps ;  that 
these  squadrons  should  lie  hidden  at  about  every  half  mile.  It  will  con- 
stantly happen  that,  when  the  infantry  advance,  one  side  or  the  other 
will  generally  give  way.  If  we  suppose  that  our  own  infantry  give 
way,  a  cavalry  squadron  that  can  be  launched  upon  the  enemy's 
infantry  may  often  be  most  valuable,  and  all  those  who  have  seen  war 
know,  how  very  often  a  momentary  success  becomes  important.  Troops 
retire  more  quickly  than  is  expected,  the  enemy  encouraged,  follow 
more  quickly  than  would  be  anticipated,  and  a  gap  is  suddenly  made  in 
the  line  of  battle.  I  think,  therefore,  that  cavalry  squadrons,  detached 
at  intervals,  will  be  most  valuable. 

We  now  come  to  the  action  of  cavalry  in  general  line  of  battle.  I 
think  that  the  action  of  the  gros  of  the  cavalry  will  usually  be  upon  the 
flanks  of  an  army,  but  the  attack  of  armies  in  the  future  must,  I  con- 
ceive, consist  either  in  turning  a  flank  or  joiercing  a  centre, — I  think, 
in  a  greater  or  lesser  degree,  it  will  resolve  itself  into  that.  Assume 
an  army  turning  a  flank.    Consider  that  this  diagram  from  A  to  B  is  a 


general  line  of  battle,  and  assume  that  this  army  has  determined  to 
turn  the  enemy's  left  flank.  Under  modern  conditions  we  know  the 
.great  power  of  the  defensive,  it  will  therefore  probably  leave  a  very 
^Yeak  force  to  maintain  the  line  from  A  to  B,  and  it  will  move  round  the 
ei;.emy's  flank,  concealed,  if  possible,  in  the  direction  of  C.  If  it  does 
so  if  is  evident  it  will  probably  mass  the  majority  of  its  guns  upon  the 
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point  E,  because  if  the  guns  are  upon  that  point,  the  moment  the  move- 
ment is  made,  the  enemy  must  necessarily  throw  back  his  flank  to  meet 
it,  and  if  he  throws  back  his  flank  to  meet  it  the  guns  enfilade  the 
whole  of  his  new  line.  It  will  be  necessary  that  a  great  part  of  the 
cavalry  force  shall  be  upon  this  flank,  because  we  must  suppose  that 
the  enemy's  cavalry  will  be  upon  his  flanks,  and  that  all  armies  will  ^ 
throw  out  a  line  of  posts  to  prevent  any  such  turning  movements  being 
made  by  surprise.  It  is  evident  the  cavalry  will  first  of  all  have  to 
drive  in  these  scouts  or  cavalry  parties,  and  so  enable  the  infantry  to 
move  up  to  the  flank  and  to  make  their  attack.  With  regard  to 
piercing  the  centre,  I  think  the  action  of  cavalry  would  also  be  upon 
the  flanks.  I  have  been  compelled  very  much  to  compress  these  latter 
remarks,  and  I  fear  they  will  not  in  consequence  be  very  clear. 

But  the  clock  warns  me  that  my  allotted  time  has  drawn  to  a  close. 
I  fear  I  have  touched  very  cursorily  and  imperfectly  upon  this  most 
important  subject,  but,  before  concluding,  I  trust  I  shall  be  forgiven 
if  I  urge  upon  all  young  cavalry  Officers  the  absolute  necessity  of  their 
appreciating  the  responsibilities  of  their  profession, 

I  have  endeavoured  to  show  that  so  far  from  this  arm  losing  its 
importance  in  war,  its  value  is  daily  increasing. 

But  that  value  must  depend  upon  the  energy  and  the  knowledge  of 
military  operations  to  be  found  amongst  its  Officers. 

Accept  then,  I  say,  the  altered  role  which  is  imposed  upon  our  arm. 
Shall  we  regret  a  change  that  so  clearly  brings  out  all  the  fine  manly 
qualities  of  the  early  training  of  the  British  youth  ?  Shall  we  regret 
a  change  that  gives  such  scope  to  individual  intelligence  and  daring  ? 

1^0,  let  it  ever  be  our  earnest  duty  to  develop  all  the  advantages 
that  have  been  accorded  to  us,  and  to  render  the  cavalry  of  England 
fully  fitted  for  the  work  that  may  some  day  devolve  upon  it. 

The  Chairman  :  G-entlemen,  having  heard  this  excellent  lecture  of  Colonel  Baker's, 
several  here  may  wish  to  offer  remarks  upon  it,  and  I  will,  with  your  permission,  say 
a  few  words.  Colonel  Baker  has  advanced  a  great  many  admirable  theories,  which 
it  is  not  very  easy  without  due  consideration  to  answer ;  but  there  are  one  or  two 
points  which  I  should  wish  to  remark  upon.  One  is  with  regard  to  the  difficulty  of 
procuring  horses.  It  appears  to  me,  from  what  I  have  heard,  that  the  number  of 
horses  in  Grreat  Britain  and  Ireland  at  present,  is  greatly  in  excess  of  what  it  was 
some  twenty  years  ago,  and  that,  therefore,  no  difficulty  should  be  found  in  fully 
supplying  the  Army.  Want  of  money  is  the  great  drawback.  The  cost  of  horses 
has  so  greatly  increased  that  in  order  to  procure  horses,  Grovernment  will  be  obliged 
to  pay  an  increased  amount  for  them. 

In  India,  you  are  aware,  they  have  studs  at  different  parts  of  the  country  where 
they  breed  horses  for  the  cavalry  and  artillery.  These  studs  have  no  doubt  been 
found  expensive  ;  but  seeing  the  great  and  increasing  prices  horses  are  fetching,  it 
might  be  advantageous  to  establish  them  in  this  country.  The  price  a  horse  costs 
Grovernment,  at  four  or  five  years  of  age,  is,  I  understand,  £65,  and  this  cost  will,  I 
fear,  increase.  But  at  the  same  time,  if  Grovernment  will  pay  a  high  price,  as  many 
horses  as  the  Army  can  require,  may- easily  be  obtained. 

Then  with  regard  to  "  mounted  riflemen,"  I  heard  Colonel  Wood's  lecture"^  the  other 
day,  and  though  I  admired  much  of  it,  there  were  some  points  with  which  I  did  not 
agree.   I  concur  in  Colonel  Baker's  remarks  regarding  carts  for  this  force.  I  think  it 


*  ''Mounted  Riflemen,"  by  Lieut. -Col.  Wood,  a  Lecture  delivered  at  the 

Institution  to  Officers  of  Volunteer  Corps. 
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would  be  very  injurious  to  the  service  if  any  such  conveyances  were  used.  Such  a 
sclieme  would  be  utterly  impracticable.  Novv-a-days  wars  are  of  sucli  short  duration, 
that  I  am  of  opinion  that  even  conveyance  for  tents  will  have  to  be  dispensed  with, 
and  soldiers  will  have  to  bivouac.  I  am  induced  to  consider  that  these  mounted 
riflemen  should  be  at  once  established,  but  they  should  be  a  totally  independent 
force,  neither  cavalry  nor  infantry.  I  would  rather,  however,  form  them  out  of 
the  cavalry,  because  I  consider  the  recruits  now-a-days  in  the  cavalry  a  rather  more 
intellectual  class  than  those  in  the  infantry,  they  would  therefore  be  better  instructed 
in  horsemanship,  and  understand  better  the  management  of  their  horses,  and  would 
soon  learn  to  be  good  shots.  This  force  I  would  chiefly  employ  to  escort  artillery, 
and  to  protect  them  in  taking  up  positions.  My  idea  is  that  for  a  force  of  5,000 
cavalry  there  should  be  1,000  mounted  riflemen,  or  with  a  division  of  all  arms,  500. 

One  other  point  I  should  wish  to  remark  upon  is  the  cuirass  mentioned  by  Colonel 
Baker.  No  cuirass  can  resist  a  shot  directed  straight  at  it,  but  if  it  is  a  slanting 
shot  a  very  slight  resistance  will  turn  it,  and  I  should  be  inclined  to  consider  tlie 
light  cuirass  would  be  sufficient. 

Lieutenant- Greneral  Sir  Peecy  Douglas,  Bart.  :  I  must  apologise  for  taking  any 
part  in  this  discussion,  never  having  served  in  the  cavalry,  but  there  are  one  or  two 
subjects  on  which  Colonel  Baker  has  spoken,  in  which  I  have  taken  very  great  interest. 
In  the  first  place  I  was  delighted  to  hear  in  his  admirable,  thoughtful  lecture,  that 
Colonel  Baker  recognised  the  great  truth  tliat  the  duties  of  cavalry  will  be  greatly  ex- 
tended in  future  wars,  and  that  the  area  of  these  extended,  and  wider  field  duties, 
must  bear  some  definite  proportion  to  the  weight  the  horses  have  to  carry.  It  has 
been  a  subject  of  serious  thought  to  many  people,  and  amongst  others  to  myself,  how 
the  weight  upon  the  cavalry  horse  can  possibly  be  reduced.  My  experience  in  this 
direction  has  principally  been  at  the  Cape  of  Grood  Hope,  when  I  had  the  Cape 
Mounted  Rifles  under  my  command,  and  I  had  also  under  my  constant  observation  the 
Cape  armed  police.  I  observed  that  these  mounted  police  carried  everything  necessary 
for  iiorse  and  man,  and  that  they  travelled  immense  distances  over  frightful  roads 
and  in  very  bad  weather.  I  inspected  these  men  after  marches  of  200  or  300  miles, 
and  I  never  saw  a  sore  back  amongst  their  horses  in  my  life.  It  then  occurred  to  me 
to  weigh  the  equipment,  and  I  found  it  was  something  very  near  what  Colonel  Baker 
has  said  to  be  possible — viz.,  that  it  was  about  two  stone  lighter  than  the  marching 
order  equipment  of  the  Cape  Mounted  Rifles.  The  two  forces  were  thereby  placed 
in  this  position,  that  the  . armed  police  accomplished  work  in  a  month,  that  the  Cape 
Mounted  Rifles  could  not  have  accomplished  in  six  weeks.  I  had  patterns  prepared 
of  the  equipment  and  sent  them  home  to  the  Iiorse  Gruards  some  eight  years  ago  : 
whether  these  exist  in  the  stores  there  I  know  not,  but  I  firmly  believe,  as  Colonel 
Baker  says,  tliat  by  its  adoption,  the  cavalry  equipment  can  be  lightened  at  least  a 
stone  and  a-half,  and  you  would  still  have  as  good  a  saddle  as  the  much-vaunted 
English  cavalry  pattern.  Thus  one  of  tlie  first  objects  of  the  cavalry,  the  lightening 
the  load  upon  the  horse,  may  be  accomplished,  and  I  am  glad  to  see  tliat  men  of 
Colonel  Baker's  wide  experience  and  knowledge  are  taking  this  question  up. 

I  was  very  much  pleased  to  hear  from  our  lecturer  the  admission  of  the  principle, 
that  mounted  infantry  are  a  useful  force,  and  I  hope  that  this  is  now  a  mere  question 
of  degree.  Our  gallant  Chairman  has  taken  what  I  was  going  to  say  out  of  my 
mouth,  for  the  truth  of  the  matter  is,  one  great  use  of  mounted  infantry  will  be,  the 
escort  of  guns.  The  escort  and  the  defence  of  artillery  by  mounted  riflemen  will 
lighten  the  duties  which  now  devolve  upon  our  very  small  and  attenuated  cavalry 
force.  When  we  come  to  consider  the  present  aspect  of  the  artillery  question,  I 
think  you  w^ill  see  the  force  of  this.  Our  field  batteries  are  now  quasi  horse  artil- 
lery ;  they  move  with  rapidity ;  arrangements  are  made  for  carrying  upon  the 
limbers,  men  enough  to  work  the  guns,  and  in  fact  they  did,  during  the  recent  opera- 
tions in  Wiltshire,  move  with  the  facility  of  horse  artillery.  When  we  consider  the 
immense  range  of  the  guns,  the  great  distance  they  must  be  at  from  the  solid  pro- 
tection of  the  infantry  of  the  line,  and  the  independent  action  accorded  to  batteries, 
it  is  most  important  that  these  guns  should  be  properly  protected  by  mihtary  escorts. 
The  performance  of  this  duty  by  iiilantry  is  no  longer  possible,  and  my  opinion  is, 
that  no  body  could  aflbrd  so  eflicient  a  protection  to  artillery  as  a  specially  well- 
trained  mounted  infantry  force  :  that  is  one  main  object  we  shoidd  have  in  view 
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in  considering  the  cavalry  question.  I  am  glad  to  licar  that  this  is  admitted  in 
principle,  and  that  it  is  now  only  a  question  of  degree.  Sir  Hope  Grrant  has  suggested 
a  certain  proportion  of  mounted  infantry.  I  do  not  do  that  at  present.  Our  lecturer 
has  in  his  very  able  lecture,  divided  the  consideration  of  the  subject  into  two  parts, 
offensive  and  defensive  operations  ;  defensive  operations  meaning  the  protection  of 
our  own  soil.  Of  course  in  the  defence  of  the  country,  the  auxiliary  forces,  the 
Militia,  the  Yeomanry,  and  the  Yolunteers  enter  very  largely,  and,  I  would  ask,  to 
■what  more  iiseful  purpose  could  we  turn  our  Yeomanry  than  in  making  them  good 
*' mounted  riflemen."  Grood  cavalry  they  certainly  never  will  become.  I  shall  say 
no  more,  and  I  apologise  for  saying  so  much.  What  we  want  is  diminution  of  the 
weight  upon  the  horses,  and  I  believe  this  to  be  possible  nearly  to  tlie  extent  that 
Colonel  Baker  says,  and  it  would  not  be  difficult  to  estimate  what  would  be  the 
widened  area  of  cavalry  operations,  if  nearly  two  stones'  weight  be  taken  off  the 
horses'  backs. 

Major  Knollys,  93rd  Highlanders  :  The  lecture  given  by  Colonel  Baker  has  been 
so  exceedingly  suggestive,  and  so  short  a  discussion  has  taken  place,  that  I  trust  I  may 
be  allowed  to  make  a  few  remarks.  Though,  as  an  infantry  Officer,  I  have  had  no 
practical  experience,  yet  I  have  given  a  great  deal  of  thought  to  the  subject.  I  was  very 
glad  to  hear  Colonel  Baker  say  what  he  did  about  the  mounted  rifles,  especially  with 
regard  to  the  American  war.  I  always  understood  the  reason  why  the  American 
horsemen  were  organised  as  mounted  riflemen  was  because  they  had  neither  time,  arms, 
nor  equipment  to  turn  them  into  cavalry,  and  I  was  glad  to  hear  Colonel  Baker  point 
out  the  utter  absence  of  all  strategical  results  from  the  battles  ;  this,  no  doubt,  was 
due  to  the  want  of  an  efficient  body  of  cavalry.  It  has  been  said  by  some  writers  in 
the  papers,  that  if  a  body  of  mounted  riflemen  came  across  a  body  of  cavalry  they 
would  have  to  run  away,  and  would  be  at  their  mercy.  Now  I  am  not  quite  clear 
that  the  boot  would  not  be  on  the  other  foot,  and  that  the  mounted  riflemen  would 
not  be  in  their  position,  and  cannot  suppose  that  any  cavalry  Officer  would  allow 
the  rifleman  quietly  to  alight,  to  get  under  cover  to  attack  him.  On  the  contrary,  I 
believe  he  would  amuse  them  in  front,  and  would  make  an  attack  upon  their  vulner- 
able point,  namely,  their  horses.  I  think  it  would  be  a  very  desirable  addition  to 
the  mounted  riflemen  if  there  was  also  a  small  body  of  mounted  engineers.  Very 
frequently  it  is  requisite  to  send  a  body  of  troops  on  in  advance,  to  occupy  and  fortify 
a  defile,  or  to  blow  up  a  bridge,  or  restore  the  communication  over  it ;  and  if  a  body 
of  mounted  riflemen,  accompanied  by  a  body  of  mounted  engineers,  were  sent  on 
such  duty,  I  cannot  but  think  that  they  would  prove  most  useful.  These  troops 
would  also  be  valuable  for  another  purpose — that  of  carrying  succour  rapidly  to 
outlying  portions  of  a  line  of  battle.  A  few  days  ago  a  most  graphic  account  was 
given  to  me  of  the  doings  of  the  camel  corps  at  the  battle  of  Calj^ee.  There  was  an 
outlying  redoubt,  defended  by  a  small  body  of  infantry  and  artillery.  Three  regi- 
ments of  the  revolted  Grwalior  contingent  proceeded  to  attack  it.  As  soon  as  they 
gained  the  top  of  a  little  swell  of  the  ground,  they  fired  :  they  descended  into  the  next 
ravine,  loaded,  and  as  they  passed  the  top  of  the  ravine,  fired  again.  In  this  way 
they  advanced  by  degrees,  keeping  up  a  most  tremendous  fire  on  the  battery,  and 
disabling  most  of  the  gunners.  At  last  they  came  so  close  that  the  Officer  in  com- 
mand said,  You  must  draw  your  swords  and  do  the  best  you  can."  At  that 
moment  up  came  two  companies  of  the  80th  and  two  of  the  Rifle  Brigade  on  these 
camels.  Down  went  the  camels,  off  went  the  men,  who,  without  waiting  to  form, 
fixed  bayonets  and  dashed  at  the  foe,  who  looked  paralysed,  and  made  for  the  rear 
as  fast  as  they  could. 

Then,  with  regard  to  cavalry  in  the  line  of  battle,  apart  from  the  cavalry  on  the 
flank,  I  cannot  but  think  an  immense  amount  of  use  may  be  made  of  them,  if  they 
are  employed  in  very  small  bodies,  and  distributed  along  the  line,  to  be  kept  under 
cover  till  the  moment  they  are  wanted.  In  such  a  case,  each  leader  of  a  squadron 
must  have  the  same  independence  of  action  as  the  commander  of  a  battery  :  for  the 
opportunity  would  be  short,  and,  unless  he  seized  it  at  once,  and  without  waiting  for 
further  orders,  the  opportunity  would  pass  away.  Colonel  Baker  said,  and  everybody 
admits,  that  cavalry  would  have  very  little  chance  against  unbroken  infantry ;  but 
there  are  occasions  when  we  have  an  opportunity  of  coming  suddenly  on  infantry, 
and  on  those  occasions  I  think  that  we  may  inflict  great  loss.    I  remember  the  last 
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day  of  the  first  Autumn  Manoeuvres,  at  Foxliill,  seeing  tlie  Bays  come  suddenly  over 
the  brow  of  a  hill,  upon  a  body  of  the  42nd  skirmishers.  Their  attack  was  so  un- 
expected that  the  42nd  were  completely  surprised,  and,  for  a  moment,  they  hardly  knew 
what  to  do.  If  they  had  been  in  action,  the  cavalry  would  have  been  amongst  them 
before  they  could  have  recovered  their  surprise.  Also,  during  the  last  Autumn 
Manoeuvres,  I  observed,  along  the  banks  of  the  Wiley,  numerous  little  spurs  and 
ravines,  where  squadrons  of  cavalry  could  have  been  concealed  and  kept  ready  to  let 
slip  at  the  right  moment,  on  many  occasions,  with  the  greatest  advantage.  They 
could  have  dashed  out  when  least  expected,  and  have  been  back  under  cover  almost 
before  they  could  have  been  fired  at,  I  think  that  would  have  had  a  most  un- 
steadying  effect  upon  the  enemy's  skirmishers,  as  I  am  sure  the  possibihty  of  cavalry 
being  behind  every  swell  of  the  ground,  would  have  a  most  demoralizing  effect  upon 
any  enemy. 

Colonel  Duncan  Baillie,  Eoyal  Horse  Guards :  There  is  one  suggestion  that  I 
sh.ould  like  to  make.  Colonel  Baker  rightly  proposes  that  the  number  of  men,  in 
every  cavalry  regiment,  should  be  largely  increased.  If  any  serious  disaster  occurs 
to  our  cavalry  in  war,  either  from  illness  or  any  other  cause,  we  have  nothing  to  fall 
back  upon — we  have  no  reserve,  of  any  sort,  except  the  new  reserve  which  has  been 
formed,  and  of  which  we  know  very  little  ;  and  I  would  suggest,  whether  it  would 
not  be  advisable  that  a  militia  cavalry  should  be  formed  in  this  country,  the  men 
being  taken  on  tlie  understanding  that,  in  time  of  war,  they  should  be  appointed  to 
the  regular  regiments  of  the  Army.  A  dep6t  should  be  formed,  with  a  certain 
number  of  horses,  say  200  or  300,  where  these  militia  might  go  through  an  annual 
course  of  training,  and  the  new  reserve  should  be  trained  every  two  or  three  years, 
at  this  same  depot.  We  might  then  have  a  certain  number  of  men  taught  to  ride. 
At  present,  if  anything  happens  to  our  cavalry,  which  is  very  weak,  we  have  nothing 
to  fall  back  upon,  and  I  am  afraid,  in  a  long  campaign,  our  cavalry  will  entirely 
break  down. 

The  discussion  was  then  adjourned  to  Wednesday,  March  26th. 


Wednesday,  Marcli  26th,  1873. 
General  Sm  JAMES  HOPE  GRANT,  G.CB.,  &c.,  in  the  Chair. 


Adjourned  Discussion  on  Colonel  Valentine  Baker's  Lecture  on 
"  Organization  and  Employment  of  Cavalry." 

Colonel  GrOODENOUGH,  E.A. :  Sir  Hope  Grant,  I  have  prepared  a  few  notes, 
amongst  other  things,  upon  the  Horse-Conscription-Law  of  Austria,  which  was  passed 
about  a  year  ago,  which  I  thought  it  would  be  interesting  to  the  meeting  to  hear 
about,  and  with  your  permission  I  will  read  these  notes.  By  the  above  law,  the 
whole  country  is  divided  into  Levying  Districts,  and  one  or  more  central  places  of 
reception  are  appointed  for  each.  Every  year,  the  War  Department  commimicates 
to  the  civil  authorities  the  number  of  horses  which  would  be  required  to  be  found 
in  order  to  complete  the  army  from  the  peace  to  the  war  footing,  on  the  basis  of 
the  existing  organization,  or  ordre  de  hataille.  On  the  basis  of  tliis  information  the 
Minister  of  Agricvdture,  who  is  aware  from  reports  annually  received  through  the 
district-prefects  from  the  cliiefs  or  overseers  of  parishes,  of  the  number  of  horses  of 
different  classes  to  be  found  in  each  district,  which  are  also  classified  according  to 
their  probable  fitness  as  riding,  draught,  or  pack  horses — the  Minister,  I  say,  appor- 
tions to  each  district  the  number  of  animals  it  has  to  furnish.  At  the  commence- 
ment of  each  year,  commissions  are  appointed  to  each  levying  district,  consisting 
generally  of  the  civil  prefect  or  his  deputy,  a  field  or  other  officer  of  the  army  or 
landwehr,  and  a  veterinary  surgeon,  whose  idtimate  duty  it  is  to  pass  horses  into 
the  service.    Each  commission  is  assisted  by  three  sworn  valuers,  experts,  chosen,  if 
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possible,  from  agrieultural  or  other  societies.  On  a  mobilization  being  ordered,  the 
War  Department  announces  the  number  of  horses  required  and  the  time  when  they 
are  to  be  dehvered,  and  the  civil  authorities  summon  all  owners  to  bring  their  hor.ses 
over  four  years  of  age,  to  the  Levying  Centres.  Certain  horses  are  exempted  from 
levy,  such  as  those  belonging  to  the  Imperial  Family,  or  which  servants  of  the  State 
or  postmasters  are  obhged  to  keep  to  perform  their  duties,  those  belonging  to  public 
breeding  establishments,  also  all  licensed  stallions  and  brood  mares  certified  as  such. 
The  passing  the  horses  into  the  service  then  begins ;  those  are  first  taken  which  the 
owners  are  ready  to  part  wdth  for  the  ordinary  remount-price  about  £25  ;  the 
remainder  are  inspected,  and  those  which  are  adjudged  fit  for  service  are  valued  by 
the  valuers  attached  to  the  Commission,  and  this  is  done  without  reference  to  the 
remount  price,  or  to  the  possibly  temporarily  enhanced  prices  occasioned  by  the 
mobilization.  The  horses  valued,  are  then  passed  into  the  service,  commencing  with 
those  of  the  lowest  judged  value,  and  the  owners  are  immediately  paid  their  price 
in  cash.  Any  owner  of  a  horse  not  yet  branded,  but  passed  in,  may  replace  such 
horse  by  another  serviceable  animal  of  the  same  category.  There  are,  of  course, 
penalties  for  non-compliance  with  the  law.  To  lighten  the  burden  of  this  forced 
levy,  the  parishes  of  a  district  are  permitted  to  avoid  compulsory  furnishing  of 
horses,  by  voluntary  presentation  of  their  proper  contingent  from  their  own  district. 
In  this  case  they  are  paid  the  remount  price  augmented  by  10  per  cent. ;  but  the 
horses  must  be  produced  within  48  hours  of  the  receipt  of  the  order  to  furnish. 
"Whilst  the  levy  is  going  on,  the  owmers  must  keep  their  horses  at  their  own  expense; 
but  the  Grovernment  Officers  must  not  detain  the  horses  over  48  hours  at  the  Levying 
Centres.  Thus,  if  everything  is  in  order,  it  may  be  estimated  that  the  War  Depart- 
ment would  be  in  possession  of  the  horses  they  require  at  the  Levying  Centres  within 
96  hours  (four  days)  of  the  receipt  there  of  the  order  to  furnish  them.  It  is  worthy 
of  remark,  that  the  major  part  of  the  horses  thus  to  be  furnished,  would  be  destined 
for  artillery  or  transport  purposes,  as  the  cavalry  regiments,  42  in  number,  are  kept 
up  during  peace  to  their  full  field  strength,  six  squadrons  of  150,  or  900  horses  each, 
to  which  is  only  added  on  mobilization,  a  first  and  a  second  reserve  squadron. 

The  arrangements  in  force  in  the  Hungarian  honveds  or  landwehr, — wdiich  forms 
almost  a  separate  national  army  by  itself, — for  keeping  up  a  reserve  of  horses,  are 
worthy  of  note  here.  In  the  Hungarian  honvedsj  the  plan  proposed  by  Colonel 
Baker  for  the  formation  of  a  reserve  connected  with  the  Yeomanry  has  been  actually 
in  force  for  about  three  years ;  there  are  about  32  squadrons  of  cavalry  belonging  to 
these  honveds,  each  of  which  keeps  up  a  permanent  cadre  for  purposes  of  training 
men  and  horses ;  they  buy  annually  a  proportion  of  horses  in  excess  of  their  fixed 
peace-strength,  and  keep  them  at  head-quarters  till  trained ;  after  training,  the 
horses  are  given  out  to  farmers  or  peasants  who  engage  to  keep  them  in  good  order, 
subject  to  giving  them  up  for  use  when  required;  they  are  inspected  occasionally; 
and  after  they  have  been  thus  in  the  farmer's  charge  for  about  eight  years,  they 
become  his  property.  I  have  myself  seen  these  horses  when  called  out  for  man- 
oeuvres, and  I  believe  that  the  system  has  worked  well  up  to  the  present  time.  I  think 
Colonel  Baker's  suggestions  in  reference  to  the  formation  of  such  a  reserve  as  this 
most  valuable  ;  for,  though  we  have  no  such  civil  organization  as  prevails  on  the 
Continent,  and  our  farmers  would  not  like,  perhaps,  to  be  brought  into  direct 
connection  with  military  authorities,  yet  the  olcl  established  and  popidar  Yeomanry 
organization  would  seem  just  calculated  to  supply  the  necessary  link  between  them 
and  the  regular  cavalry.  The  staff  of  a  Y^eomaury  regiment  would  undertake  to 
provide  for  a  given  number  of  reserve  horses,  and  could  without  difficulty  act  as  the 
go-between  between  the  cavalry  regiment  or  depot,  and  the  farmer  who  actually 
takes  charge  of  the  animal. 

There  are  also  some  points  with  regard  to  the  Austrian  cavalry  which  I  thought 
might  interest  the  meeting  as  bearing  upon  this  subject.  One  of  the  provisions  for 
the  composition  of  an  Army  Corps — it  is  a  small  point,  but  I  think,  a  very  important 
one — is,  that  attached  to  the  head-quarters  of  each  corps  cVarmee,  irrespective  of  the 
strength,  or  the  particular  organization  of  the  portion  of  cavalry  which  may  be 
attached  to  that  corps  d'armee,  there  is  always  a  cavalry  general  with  a  brigade  staff, 
unattached,  but  ready  to  undertake  any  special  cavaky  duties,  or  to  command  the 
divisional  cavalry  on  occasions  of  its  being  massed  for  special  pm'poses. 
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With  reference  to  the  subject  of  Mounted  E-ifles,  I  would  like  to  say  that  in  the 
Austrian  cavalry,  the  men  are  regularly  trained  to  act  dismounted,  though  perhaps 
an  objection  might  be  taken  to  their  mode  of  action,  as  they  habitually  leave  only 
one  man  for  the  charge  of  about  10  horses,  so  that  these  are  immobile.  This 
regulation,  ho'wever,  is  obviously  subject  to  modification  in  view  of  the  immediate 
nature  of  the  service.  TJie  highly  talented  Austrian  Minister  of  War,  Baron 
Kuhn,  has  strong  opinions  in  favour  of  the  employment  of  moimted  infantry, 
and  he  recently  told  me  that  it  had  been  his  intention,  when  a  mobilization 
was  contemplated,  to  mount  some  six  battalions  of  Jagers  for  employment  in 
this  manner.  Earon  Kuhn  is  as  much  against  the  mounting  of  infantry  on 
cars,  being  of  opinion  that  the  multijolication  of  wheeled  carriages  with  an  army,  is 
by  all  means  to  be  avoided  as  they  sacrifice  its  mobility.  Without  reference  to  the 
material  of  the  Austrian  cavalry,  I  have  the  highest  admiration  of  their  system  in 
equipment,  drill,  and  training,  and  spirit.  Considering  the  difficulties  they  have  to 
encounter  in  their  scattered  village  quarters,  the  results  they  accomplish  may  really 
be  called  astonishing,  and  I  only  wish  that  more  Officers  of  our  service  would  bestow 
the  attention  on  their  system  which  it  deserves.  As  to  equipment,  they  have  no 
valise  ;  the  cloak  is  carried  behind  the  saddle,  and  the  kit  in  the  wallets  in  front ; 
the  men  carry  their  light  carbines  strapped  on  their  backs  ;  a  section  (division)  of 
one  squadron  is  equipped  with  pioneers'  tools,  and  two  or  three  men  in  every  squad  of 
ten  carry  that  most  useiul  article  a  canvas  water-bucket,  calculated  to  facilitate  in  a  high 
degree  that  most  important  operation  of  watering,  on  which  our  lecturer  laid  such 
deserved  stress.  Adverting  to  the  acjtion  of  cavalry  during  engagements,  and  to 
their  being  prepared  for  attacks  on  the  enemy's  batteries,  or  raids  at  other  times  on 
his  train,  when  the  rapid  shooting  down  of  the  enemy's  horses  would  be  so  im- 
portant, 1  would  like  to  suggest  the  question  whether  such  services  could  not  be 
much  better  performed,  if  a  proportion,  at  least,  of  the  men  of  each  squadron  were 
armed  with  a  good  repeating-rifle.  If  this  arm  is  ever  to  find  a  place  it  would  seem 
to  be  in  the  hands  of  a  mounted  man,  who  is  necessarily  impeded  in  the  operation 
of  reloading. 

One  of  the  features  in  connection  with  the  Austrian  cavalry  is,  the  organization  of 
the  so-called  field-gendarmes,  whose  duty  it  is  to  aid  the  staff,  acting  as  assistants 
to  staff-officers  in  marches  in  laying  out  camps,  and  in  reconnaissance,  in  scouting 
duties  and  in  the  collection  of  intelligence.  They  act  also  as  field  police,  and  are 
employed  in  what  are  commonly  called  ordnance  duties,  and  in  the  scouting 
service  generally.  The  men  are  selected  in  the  proportion  of  about  two  from  each 
infantry  regiment,  or  three  from  a  cavalry  regiment,  every  year.  They  are  collected 
together  under  Officers  who  would  afterwards  be  attached  to  them,  and  they  are  all 
trained  together.  They  do  not  wear  any  special  uniform,  but  are  distinguished  by  a 
red  cross  belt.  I  bring  forward  these  particulars  as  of  interest  in  connection  with 
what  the  lecturer  has  told  us  as  to  the  duties  of  the  cavalry  in  scouting — that 
service  which  we  may  best  know  by  the  name  of  scouting  as  distinguished  from  the 
ordinary  out-post  service.  There  is  no  great  number  of  these  men.  The  total 
number  for  the  army  is  330  mounted  and  450  dismounted  men.  Eac]i  division  has 
only  about  four.  Each  army  corps*  about  20,  and  each  army  would  have  about  100 
such  men.  I  mention  that  in  order  that  no  exaggerated  opinion  may  be  formed  as 
to  the  numbers  of  this  body. 

Captain  Teench,  20th  Hussars  :  I  am  very  glad  that  in  the  lecture  which  we  had 
the  pleasure  of  hearing  last  week.  Colonel  Baker  dwelt  at  some  length  on  the  im- 
portance of  effecting  a  thorough  reform  in  the  whole  system  of  our  cavalry  equipment. 
I  am  afraid,  however,  that  the  past  history  of  this  question  is  scarcely  calculated  to 
encourage  even  the  most  sanguine  of  us  in  the  idea  that  any  relbrm  is  likely  to  take 
place  for  a  long  time  to  come.  For  what  is  the  history  of  this  question  ?  What  are 
the  real  facts  of  the  case  ?  Notwithstanding  all  that  has  been  most  strongly  urged 
by  cavalry  Officers  for  the  last  five  or  six  years,  and  notwithstanding  that  we  have 
had  within  that  time  two  continental  wars, — one,  so  to  speak,  almost  at  our  very 
doors — which  have  illustrated  m  a  remarkable  degree  the  increased  demands  which 
are  made  in  modern  campaigns  on  botli  men  and  horses,  this  question,  in  the  English 
cavalry  for  the  last  quarter  of  a  century, — and,  I  say  it  without  exaggeration, — has 
almost  stood  absolutely  still.    The  English  hussar  and  dragoon  and  his  horse  are 
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still  doomed  to  carry  the  same  cumbrous  paraphernalia  of  luggage  ;  lie  is  still 
bedecked  and  bedizened  with  the  same  list  of  heavy,  and  in  many  cases  entirely  use- 
less articles,  which  it  has  been  the  fashion  to  hang  upon  him  and  his  horse  for  the 
last  twenty-five  years.  Every  now  and  then,  by  way  of  a  pretence,  I  suppose,  of 
doing  something,  some  little  alteration  is  made,  and  it  would  seem  as  if  we  were  going 
to  make  some  real  progress  in  this  question.  Occasionally,  for  instance,  a  saddle 
weighing  perhaps  two  or  three  ounces  less  than  the  present  one  in  vogue  is  expe- 
rimented upon,  or  the  hussar  gets  rid  of  the  necessity,  say,  of  carrying  a  collar  chain, 
or  some  equally  useless  piece  of  lumber  which  it  has  been  so  long  the  fashion  to  hang 
either  upon  him  or  his  horse,  that  it  has  become  considered  in  some  quarters  almost  a 
sort  of  sacrilege  to  attempt  to  lighten  him  of  any  of  it.  As  far  as  any  real  attempt  to 
grapple  with  the  question  and  to  solve  the  problem,  how  to  lighten  the  burden 
carried  by  man  and  horse,  no  practical  effort  in  the  English  service  has  ever  really 
been  made.  Every  unprejudiced  cavalry  Officer,  I  think,  must  agree  with  Colonel 
Baker  when  he  states,  that  it  is  difficult  to  conceive  anything  more  unpractical  than 
the  present  mode  of  equipping  a  cavalry  soldier  in  service-marching  order.  Erom 
time  to  time  we  hear,  as  I  have  said  before,  that  a  great  deal  is  going  to  be  done. 
We  heard  so  in  1866.  We  heard  so  more  notably  still  after  the  war  of  1870-1871. 
Outsiders — and  by  outsiders  I  mean  regimental  Officers — have  all  heard  of  commit- 
tees that  have  sat  to  report  on  this  question  with  a  view  to  a  thorough  reform  being 
initiated.  These  committees  have  nearly  all  been  composed  of  some  of  the  ablest 
and  most  favourably  known  Officers  in  the  mounted  services,  and  I  have  no  doubt 
that  if  the  many  valuable  suggestions  that  have  doubtless  been  made  by  them  in  the 
course  of  their  duties  had  been  carried  out,  not  only  would  a  reform  have  been 
initiated,  but  it  would  have  been  perfected  and  carried  to  an  end  long  before  this. 
Often  in  arguing  this  point  one  is  met  on  the  part  of  Officers  who  are  strictly  con- 
servative, and  who  are  so  wedded  to  the  old  state  of  things  that  they  do  not  like  to 
move,  by  the  argument  that  the  English  cavalry  soldier  in  this  respect  is  no  worse 
off  than  his  continental  brother,  and  that  the  Erench,  Austrian,  Prussian,  or  Rus- 
sian hiissar  carries  just  as  much  (which  is,  perhaps,  true  enough)  as  his  English 
confrere.  I  think  that  this  argument  is  one  of  the  most  poor,  and  at  the  same  time 
most  humiliating  that  it  is  possible  for  an  English  cavalry  Officer  to  use.  It  is  equi- 
valent to  saying  that  the  English  cavalry  is  always  to  follow  tamely  in  the  wake  of 
continental  imitation,  and  is  never  to  lead  the  path  in  the  w^ay  of  progress  and 
reform,  but  that  we  are  to  continue  in  the  old  groove  of  continental  and  notably 
Grerman  imitation,  which  has  so  long  been  the  curse  and  bane  of  the  British  cavalry. 
A  most  remarkable  point  in  this  state  of  affairs  is,  that  though  every  one  acknow- 
ledges and  deplores  the  existing  method  of  equipment,  and  though  Colonel  Baker, 
like  many  other  Officers  before  him,  has  pointed  out  how  it  may  be  altered  and 
improved,  nothing  is  ever  really  done  to  remedy  it.  Though  our  service  has  advanced 
far  enough  in  many  respects,  as  every  one  knows,  since  1870,  that  is,  within  the  last 
two  years,  the  British  cavalry,  in  the  question  of  cavalry  equipment,  would  have 
seemed,  I  might  almost  say,  to  have  nailed  the  motto,  quieta  no?i  movere,  to  its 
colours.  I  still  hope  something  will  be  done,  but  having  been  some  fifteen  years  in 
the  service,  I  confess  that  I  am  getting  very  sceptical  upon  the  point.  It  is  almost 
a  truism,  perhaps,  to  say,  that  to  bring  your  horses  and  men  as  fresh  and  as  httle 
over-burdened  as  possible  into  the  field,  is  one  of  the  first  elements  of  success  in 
cavalry  operations  in  modern  warfare.  But  in  our  service  it  would  almost  seem  to 
be  lost  sight  of,  that  this  element  of  success  may,  like  any  other,  be  squandered  by 
a  too  rigid  and  antiquated  adherence  to  obsolete  methods  of  equipment,  which  ought 
long  ago  to  have  been  regarded  as  mediaeval  curiosities,  and,  as  such,  relegated  to  the 
walls  of  a  military  museum.  At  any  rate  they  should  long  ago  have  been  discarded 
by  us  in  deference  to  the  requirements  of  cavalry  in  modern  warfare. 

Mr.  Clifj^^ord  Walton,  Deputy- Assistant  Commissary-Greneral :  It  is  with  very 
great  diffidence  that  I  address  this  meeting  at  all,  because  I  am  not  only  not  a 
cavalry  Officer,  but  also  the  branch  of  the  service  to  which  I  have  the  honour  to 
belong,  may  very  reasonably  be  presumed  to  have  no  very  intimate  acquaintance 
with  the  specialities  of  other  branches  of  the  service.  But  I  happen  to  be  a  very 
zealous  though  perhaps  a  very  humble  student  of  our  past  military  history,  and  while 
the  lecturer  was  speaking,  several  facts  of  our  past  history  struck  me  as  bearing  upon 
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the  points  under  discussion.    I  do  not  propose  to  take  up  much  of  your  time,  but 
I  will,  if  you  will  allow  me,  recall  to  your  minds  one  or  two  facts  of  our  military 
history,  and  will  confine  myself  more  particularly  to  the  subject  of  dragoons.  I 
need  scarcely  repeat  to  this  meeting  that  our  modern  dragoon  is  not  a  dragoon  at 
all,  just  as  our  modern  hussar  has  lost  all  the  original  characteristics  of  a  hussar. 
The  dragoon  that  I  now  propose  to  speak  of,  is  not  a  cavalry  soldier  for  infantry 
duty,  but  rather  an  infantry  soldier  who  may  occasionally  do  cavalry  duty.  The 
old  dragoon  was  a  mounted  soldier  so  trained  and  equipped  as  to  act  as  flying  in- 
fantry.   Occasionally  he  was  required  to  act  as  cavalry  also,  but  his  more  proper 
duty  was  that  of  flying  infantry.    In  the  very  first  battle  in  which  the  dragoons  of  our 
present  standing  army  took  part — the  battle  of  the  Boyne — there  was  a  vei'y  striking 
instance  of  the  utility  of  this  combination  of  cavalry  and  infantry.    During  the 
pursuit  of  the  Irish  army,  Greneral  De  Grinckell,  at  the  head  of  some  Dutch  dragoons, 
the  3rd  Dragoons,  and  part  of  the  Inniskilliug  dragoons,  came  upon  a  large  body  of 
the  Irish  cavalry  who  always  behaved  uncommonly  well  in  that  war.    They  behaved 
on  this  occasion  with  such  valour  that  De  Ginckell,  with  his  Dutch  dragoons,  who 
were  foremost,  were  driven  back,  pell-mell  down  a  narrow  lane.    The  Officers  com- 
manding the  other  two  regiments,  the  3rd  and  the  Inniskillings,  seeing  what  had 
taken  place,  drew  off  into  the  fields  and  dismounted  their  dragoons.    They  lined 
the  hedges  and  also  occupied  a  house  which  overlooked  the  lane.    The  result  was 
that  the  Irish  cavalry  were  so  puzzled  by  being  met  unexpectedly  far  from  the  main 
body  of  the  English  army,  by  the  sudden  fire  of  infantry,  that  their  temporary 
victory,  which  might  have  done  great  damage,  was  turned  into  a  rout.    In  this 
instance  we  not  only  see  dragoons  acting  as  infantry  in  support  of  cavalry  far  in 
advance  of  the  main  body,  but  we  see  them  able  afterwards  to  re-assume  the 
character  of  cavalry,  and  re-join  in  the  pursuit.    I  merely  recall  these  facts  to  your 
minds  that  you  may  turn  them  over  and  see  from  our  past  history  whether  you  may 
not  learn  something  with  regard  to  these  points.    In  1693,  at  the  battle  of  Neer- 
winden,  another  instance  of  a  quite  a  different  character  occurred.    It  is  impossible 
to  say  that  the  victory  of  the  French  over  the  British,  and  their  allies  would  not 
have  been  a  victory  ultimately,  because  of  very  serious  flaw  in  the  position  occujDied, 
which  nobody  can  fail  to  see.    But  at  the  same  time  there  is  very  little  doubt  the 
French  would  not  have  pierced  the  position  where  they  did,  had  not  the  dragoons 
(of  which  our  English  dragoons  formed  a  portion)  been  retained  on  the  left  wing 
to  act  as  cavalry  instead  of  being  detached  to  the  right  in  the  support  of  the 
infantry,  who  were  being  there  overwhelmed,  in  place  of  the  infantry  who  were  so 
detached.    I  will  mention  but  one  more  instance.    In  the  very  next  campaign  there 
was  another  instance  quite  of  a  different  character  again.    And  let  nobody  think 
that  we  can  learn  nothing  from  these  facts  of  past  history,  for  facts  are  after  aU  the 
clinching  nails  of  theories,  or  the  cofiin  nails  of  theories,  and  the  very  circumstances 
that  called  dragoons  and  hussars  into  existence  were  the  circumstances  wdiich  now 
seem,  from  all  I  can  learn,  to  call  for  some  change  in  our  cavalry— namely,  the 
greatly  increased  power  of  artillery  and  fire-arms.    In  1694  there  was  a  race  between 
the  British  with  their  allies,  and  the  French,  from  the  Meuse  to  the  Scheldt.  It 
was  of  great  importance  to  the  French  that  the  allies  should  be  forestalled  at  the 
Scheldt,  for  the  French  position  there  consisted  of  entrenched  lineSv  and  if  the  French 
lines  were  forced,  the  campaign  was  lost  to  them.    It  would  be  too  tedious  to 
recount  all  the  circumstances,  but  readers  of  our  past  history  will  remember  how 
that  was.    That  fact  was  palpable.    Therefore,  the  French  Commander,  with  great 
foresight,  anticipating  that  such  a  step  might  be  taken  by  the  allies,  although  he 
was  powerless  to  prevent  it,  sent  on  in  anticipation  to  an  intermediate  post,  about 
3,000  dragoons.    When  the  race  began  the  allies  had  about  80  miles  to  traverse, 
while  the  French  had  120  miles  to  traverse,  and  by  a  route  which  was  so  cut  up 
with  bad  roads,  so  thick  with  foi'ests,  so  intersected  by  rivers,  that  on  the  4th  day  of 
the  march,  the  French  infantry  gave  in  altogether,  and  it  became  necessary  to  call  for 
volunteers  to  go  on.    Although  they  were  allowed  to  cast  aw^ay  their  knapsacks  (which 
in  those  days  were  very  seldom  carried  by  the  troops  themselves)  ;  and  although  they 
were  supplied  with  spirits  along  the  march,  yet  all  would  have  been  utterly  in  vain, 
were  it  not  for  the  main  body  of  dragoons.    The  main  body  of  French  dragoons  were 
sent  on  with  all  rapidity,  and  they  marched  with  such  energy  that  th^y  not  only 
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came  close  behind  the  3,000  men  who  liad  been  sent  on  in  anticipation,  but  the 
English  having  rather  presumed  upon  having  l,he  shorter  distance  to  traverse  and 
so  not  having  put  on  full  speed,  thej  arrived  just  in  time  to  prevent  the  attack.  In 
this  instance  there  is  no  doubt,  no  troops  but  dragoons  could  have  performed 
this  duty,  no  troops  but  dragoons  could  have  saved  de  Luxembourg  from  the 
result  of  an  attack  on  the  entrenchments.  I  might  have  said  in  regard  to  the 
previous  instance  that  I  have  mentioned,  that  the  battle  was  one  of  tliosc  in  which 
the  student  can  see  that  it  might  have  been  a  battle  of  infantry  or  a  battle  of 
cavalry,  as  circumstances  might  turn  out,  and  in  which  nobody  would  be  able  to 
prophesy  how  these  circumstances  might  turn  out.  It  was,  therefore,  one  of  those 
battles  in  which  the  utility  of  dragoons  seems  to  me  to  be  greatly  exemplified.  I 
might  mention  also  that  in  the  Irish  war  to  which  I  first  referred,  some  four  men  of 
every  company  of  the  2nd  Queen's  Foot  were  formed  into  a  troop  of  dragoons  and 
did  very  good  service.  They  were  solely  infantry  men,  and  were  mounted,  and  they 
were  found  of  the  greatest  use.  It  is  possible,  perhaps,  that  somebody  might  improve 
upon  this  idea,  and  that  some  such  system  might  be  adopted  without  abstracting 
from  the  strength  of  our  infantry,  while  yet  obtaining  some  sort  of  real  dragoon. 
I  should  just  like  to  mention  what  the  original  hussar  was.  It  is  quite  worth  while 
thinking  when  we  hear  so  much  about  scouts  and  reconnoitring  parties  of  cavalry, 
whether  the  hussar  might  not  revert  to  his  original  rdle  of  a  scout.  The  hussar 
originally — not  in  our  armies  for  we  had  none  at  all,  we  were  then,  as  now,  in- 
capable of  originating  a  military  idea — but  in  the  French  service  where  they  were 
first  adopted,  was  a  soldier  distinguished  for  individual  intelligence  and  especially 
individual  horsemanship  and  swordman-ship.  These  men  were  employed  particularly 
in  scouting  and  reconnoitring  duties.  It  is  possible  then  we  may  return  with  ad- 
vantage to  the  original  roles  of  cavalry  by  having  the  hussar  for  individual  irregular 
duties,  if  I  may  so  term  them,  and  the  dragoon  for  the  duties  of  flying  infantry,  and 
the  cuirassier  for  the  duties  of  the  charge  in  which  last,  nevertheless,  all  the  others 
might  join.  For  they  might  be  trained  so  as  to  perform  their  particular  duties, 
and  on  occasion  only,  to  join  in  the  general  duty  of  cavalry.  With  regard  to  the 
cuirass,  an  idea  has  often  struck  me,  and  I  dare  say  it  has  struck  others.  It  is 
this  :  I  do  not  see  why  the  cuirass  should  be  made  as  flat  as  it  is.  I  would  suggest 
that  it  should  be  made  having  a  series  of  angles,  rather  acute  angles,  something  like 
a  bees'  cell  cut  in  half,  because  in  that  case  a  bullet  striking  it  must  go  off  at  a 
tangent.  It  is  very  seldom  that  the  bullet  would  strike  the  very  small  face  wliich 
would  offer  itself  on  the  different  sides. ^  That  is  an  idea  which  has  struck  me, 
and  I  throw  it  out  for  consideration. 

Lieutenant-General  Lord  GtEOEGE  Paget  :  Not  having  been  present  when  Colonel 
Baker  spoke  last  Wednesday,  I  know  not  whether  he  dwelt  on  the  one  point  to  which 
I  would  now  refer,  but  I  know  that  he  and  every  cavalry  Officer  will  cordially  agree  in 
the  remark  I  am  about  to  make.  It  is  this  :  without  entering  on  the  question  of  how 
far  the  establishment  of  these  mounted  riflemen,  of  whom  we  now  hear  so  much, 
may  be  of  advantage — and  I,  for  one,  believe  that  they  might  be  of  much  use  in 
modern  warfare — I  would  urge  the  impossibility  of  their  establishment  as  part  of  a 
cavalry  regiment,  as  it  is  at  present  constituted,  and  unless  there  is  a  greater  pro- 
portion of  men  to  horses.  Everyone  knows  that  at  soldiers'  games,  for  instance,  of 
an  afternoon  at  Aldershot  or  elsewhere,  while  crowds  of  infantry  soldiers  are  enjoying 
themselves,  hardly  a  cavalry  man  is  to  be  seen.  He  is  hard  at  work  cleaning  his  ap- 
pointments, &c.,  and  has  no  time  for  anything  else,  and  he  cannot  have  added  to  his 
duties,  the  instruction  in  the  use  of  arms  of  precision.  Besides,  for  many  reasons,  I 
do  not  think  that  mounted  riflemen,  who  are  to  use  arms  of  precision,  should  have 
to  groom  horses.  Therefore,  I  say,  before  the  contemplation  of  such  an  addition  to 
the  calls  on  the  time  of  the  cavalry  soldier,  it  should  be  determined  as  an  established 


*  Another  idea,  that  I  omitted  to  mention  until  after  the  discussion,  is  that 
cuirasses  might  be  made  of  ctiir  houilli  instead  of  metal  :  if  made  in  a  series  of 
angles  they  would,  I  expect,  be  found  equally  effective  for  defence,  while  they 
would  be  lighter  to  carry,  far  more  cleanly  on  active  service,  and  an  economy  of  the 
soldier's  time  in  garrison. — C.W. 
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fact,  that  there  should  be  a  greater  proportion  of  men  to  horses  than  there  is  at 
present. 

General  Sir  William  Codeington  :  I  dare  saj  some  Officer  here  can  tell  us  what 
is  the  system  of  the  Prussian  cavalry  in  this  respect,  namely,  as  to  whether  their  regi- 
ments have  as  many  horses  as  men.  I  think  the  number  is  500  ;  but  it  is  so  totally 
different  a  system  to  that  which  is  advocated  by  cavalry  Officers  here,  that  if  there 
is  any  Officer  who  knows  the  habits  of  the  Prussian  cavalry,  it  would  be  an  ad- 
vantage to  liave  information  on  the  subject.  I  think  I  am  right  in  saying  that  the 
Prussian  cavalry  have  no  spare  men  in  their  regiments,  that  every  man  is  mounted. 
(Colonel  Baker  :  Nominally,  it  is  nearly  so.) 

The  Chairman  :  Grcntlemen,  I  beg  to  say  a  few  words  with  regard  to  Colonel 
Baker's  excellent  lecture.  And  in  the  first  place  I  should  wish  to  make  a  few 
remarks  about  mounted  riflemen. 

There  is  no  doubt  that  mounted  riflemen  have  become  absolutely  necessary  for 
the  service  ;  but  I  would  make  them  a  separate  corps  altogether,  being  neither 
cavalry  nor  infantry.  To  form  this  corps  I  would  pick  out  men  from  cavalry  or 
infantry  regiments — the  best  men  that  could  be  obtained  from  their  intelligence 
and  activity — they  should  be  made  available  for  any  purpose,  and  when  used  as 
infantry,  the  centre  man  should  hold  the  two  outer  horses. 

In  Colonel  Baker's  lecture,  on  the  subject  of  horses,  he  states, — "  to  effect  this,  it 
is  suggested  that,  in  place  of  the  present  tax  upon  horses,  an  ad  valorem  duty 
should  be  imposed ;  that  all  horses  classified  by  their  owners  at  a  certain  value, 
which  would  be  within  the  limits  of  reasonable  expenditure  for  military  purposes, 
should  be  inspected,  and  that  such  as  were  eligible,  should  be  registered.  That 
horses  so  registered  should,  by  Act  of  Parliament,  be  liable  to  be  purchased  by  the 
Grovernment  at  their  classed  value  in  case  of  probable  war  or  invasion  ;  that  in 
consideration  for  such  liability,  these  horses  should  be  exemj)ted  from  taxation 
whilst  remaining  so  registered." 

This  project  of  Colonel  Baker's  I  am  inclined  to  conceive  would  be  very  difficult 
to  carry  out  in  this  country.  The  so-called  liberty  of  the  subject  would  be  inter- 
fered with  ;  and  I  cannot  conceive  any  Act  of  Parliament  would  ever  be  passed  to 
compel  a  man  to  retain  his  horse  for  Government  purposes  at  a  comparatively  small 
price,  when  a  purchaser  might  come  forward  and  offer  a  higher  sum.  At  pi'esent, 
I  understand  from  the  returns,  there  are  no  less  than  300,000  more  horses  in  the 
country  than  there  were  ten  years  ago,  and  I  can  only  say  that  at  Aldershot  the 
remount-horses  of  the  13th  Hussars  and  of  the  Carabineers  are  the  best  lot  I  have  ever 
seen.  They  have  good  legs,  good  shoulders,  and  fair  action,  and  the  Commanding 
Officers  tell  me  there  is  no  difficulty  in  obtaining  them.  Of  course  everything  is 
increasing  in  value,  and  Government  will  be  obliged  to  pay  more  for  their  horses  ; 
but  they  are  to  be  obtained,  and  without  any  difficulty. 

I  quite  agree  with  Colonel  Baker  in  considering  a  "  cavalry  reserve"  as  most  essential. 
It  should,  I  consider,  be  carried  out  according  to  the  Prussian  system,  viz.,  on 
service  to  have  three  or  four  squadrons  for  the  field,  with  one  squadron  at  home 
to  supply  deficiencies.  It  is  the  only  way  in  which  cavalry  can  be  well  kept  up. 
And  if  a  good  reserve  is  not  formed  it  will  be  just  as  it  was  in  the  Crimea,  when, 
as  mentioned  by  Colonel  Baker,  at  a  review,  only  one  squadron  was  able  to  tui'n 
out,  formed  from  the  whole  cavalry  force. 

There  is  another  point  at  page  381,  wdiere  Colonel  Baker  says, — "  Officers  com- 
manding cavalry  regiments,  and  the  Officers  buying  for  the  Royal  Artillery,  would 
be  allowed  each  year  to  purchase  an  additional  per  centage  of  horses.  These  horses 
would  be  trained  with  their  respective  corps  for  one  year,  and  the  additional  per 
centage  so  purchased,  would  then  be  handed  over  to  the  Yeomanry  upon  the  follow- 
ing conditions  : — They  would  keep  these  horses  at  their  o\^^l  cost ;  would  ride  them 
when  under  arms  with  their  regiment ;  w^ould  maintain  them  in  good  condition,  as 
certified  by  periodical  and  reported  inspections  by  the  Yeomanry  Adjutaots.  They 
would  give  them  up,  if  required,  for  five  wrecks  after  harvest." 

I  can  hardly  imagine  that  this  proposal  could  ever  be  carried  out  with  advantage 
to  the  service.  For  instance,  the  cavalry  and  artillery  would  not  be  inclined  to 
give  up  good  horses  that  they  had  trained  and  had  in  their  possession  for  a  year ; 
and  I  should  also  think  that  these  horses  kept  by  small  farmers — for  I  suppose  they 


ORGANIZATION  AND  EMPLOYMENT  OF  CAVALRY.  405 


could  not  be  considered  rich  or  wealthy  men — would  be  kept  in  good  condition. 
They  would  be  used  for  all  sorts  of  work — in  ploughing  and  drawing  heavy  carts — 
and  many  of  them  would  become  useless  for  the  service. 

Then  Colonel  Baker  states  that  lancer  regiments  should  have  nothing  but  a  lance 
and  carbine.  The  late  Earl  of  Rosslyn,  my  Commanding  Omcer  in  former  days, 
was  most  anxious  to  arm  the  9th  Lancers  with  the  carbine.  He  tried  it,  fitted  in 
nearly  the  same  way  as  it  is  carried  at  present,  behind  the  leg,  and  in  the  old  way 
in  which  it  was  before,  but  he  found  it  so  interfered  with  the  lance  as  to  be  quite 
impracticable.  It  would,  however,  be  most  advantageous  to  the  lancer  to  carry  the 
carbine,  and  I  would  put  it  across  his  back.  Any  gentleman  who  has  been  in  India 
and  has  seen  the  way  the  irregular  cavalry  carry  them  over  their  backs,  must  know 
the  advantage  of  this.  They  take  off  the  carbine  at  the  full  gallop,  fire  it,  and  return 
it  without  stopping.  It  does  not  wear-out  the  clothes,  and  it  does  not  wear  out  the 
man. 

I  also  do  not  concur  with  Colonel  Baker  in  the  suggestion  to  do  away  with  the 
pistol,  especially  with  the  lancer,  unless  he  has  a  carbine.  Every  man  without  the 
latter  should  have  a  revolver  attached  to  his  person.  The  Prussians  carry  the 
common  pistol  in  a  small  holster,  attached  to  his  body  by  a  strap  over  the  shoulder. 

With  regard  to  his  proposed  system  of  flag-signals,  at  present  at  Aldershot  it  is  in 
such  an  unsatisfactory  and  imperfect  state  that  it  is  of  little  use.  A  new  system  is 
about  to  be  established  by  which  information  will  be  more  correctly  afforded. 

There  is  one  point  in  which  I  quite  agree  with  Colonel  Baker,  and  that  is  with 
regard  to  the  scouts.    I  think  his  system  is  a  very  admirable  and  good  one. 

Captain  Trench,  in  what  he  stated,  threw  cold  water  upon  the  continental  system 
as  carried  out  in  our  country.  Now,  it  appears  to  me  rather  out  of  place  to  state 
this,  as  we  must  feel  the  Continent  has  nad  a  great  deal  more  experience  in  w^arfare 
than  we  have  had,  and  it  is  necessary  to  take  the  best  examples  in  everything-.  We 
have  to  improve  our  system,  and  it  is  to  our  advantage  that  we  have  copied  the 
Continent  in  many  things  relating  to  war. 

There  is  one  point  which  I  forgot  to  mention,  viz.,  about  the  kit  of  the  men.  I 
am  of  opinion  that  the  cloak  should  be  carried  in  rear  of  the  saddle,  and  that  the 
man  should  only  have — besides  what  he  has  on  him — a  complete  suit  of  blue  flannel, 
viz.,  a  pair  of  trowsers,  a  jacket,  and  a  shirt.  The  trowsers  should  be  carried  under 
his  seat,  in  the  wi^y  the  Prussians  do,  only  that  their  trowsers  are  made  of  canvas. 
On  service  a  man  should  nc  t  shave,  or  polish  his  boots.  A  little  oil  or  grease  woidd 
be  sufficient  to  rub  over  them  He  should  also  have  a  pair  of  highlows.  This  is 
nearly  all  a  man  should  carry  on  service. 

Major  Webber,  R.E.  :  Coionel  Baker  has  referred  to  the  use  of  cavalry  mainly  for 
purposes  of  intelligence,  as  having  become  more  and  more  important,  owing  to  the 
greater  necessity  for  that  mtelligence  being  early. 

The  collecting  of  intelligence  as  one  of  the  most  important  duties  of  cavalry,  has 
always  been  recognised  in  the  history  of  war,  and  we  find  the  Duke  of  Welhngton 
in  the  Peninsula  only  using  his  German  cavalry  for  that  purpose,  in  preference  to  his 
English,  because  the  Germans  were  men  who  took  more  quickly  to,  and  were  more  to 
be  depended  upon,  for  work  of  that  kind.  As  we  cannot  always  depend  on  mer- 
cenaries, and  as  the  covering  the  front  of  an  army  with  intelligent  men  at  a  very  early 
period  of  a  campaign  is  so  necessary,  it  is  obvious  that  the  training  which  Colonel 
Baker  describes  as  having  been  so  easily  imparted  to  the  non-commicsioned  officers 
and  privates  of  his  own  regiment  should  be  universally  given.  And  with  reference 
to  this,  I  cannot  understand  Colonel  Baker's  statement,  that  no  cavalry  quarters  except 
Aldershot  and  the  Curragh,  has  been  found  by  him  to  afford  any  fair  opportunity  for 
proper  instruction  during  thirteen  years'  experience. 

I  should  like  to  ask  Colonel  Baker  what  impediment  exists  at  Shorn cliffe,  Norwich, 
and  other  stations,  or  even  in  the  neighbourhood  of  London,  to  using  the  surrounding 
commons  and  roads  for  instruction  in  outpost  duties.  It  is  true  that  the  inclosures 
may  not  be  ridden  through  ;  but  it  seems  to  me  that  as  we  find  no  difficulty  in  teach- 
ing cadets  and  Officers  to  reconnoitre  on  enclosed  commons  without  trespassing,  a 
large  proportion  of  the  duties  of  cavalry  in  patroihng  and  outposts,  can  also  be  taught, 
even  if  the  men  never  left  the  beaten  tracks. 

I  am  very  glad  that  Colonel  Baker  has  recognised  that  outposts  and  their  videttes 
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or  patrols,  have  a  different  duty  to  perform  to  scouts.  Perhaps  it  will  be  allowed 
that  these  duties  may  be  classified  as  passive  and  active.  The  one  reports  what  he 
observes  from  a  fixed  j^oint,  or  from  a  moving  point,  which  maintains  a  constant 
relative  distance  between  it  and  its  support ;  the  other  searches  for  intelligence, 
using  his  own  judgment  to  guide  him  in  all  he  does. 

It  is  not  too  much  to  say  that  this  distinction  holds  good  in  every  operation  of  war. 
Whether  an  army  is  advancing,  retreating,  or  stationary — whether  it  is  covered  by 
cavalry  or  infantry  posts,  there  must  always  exist  a  fringe  of  looJc-outs,  placed  accord- 
ing to  the  accidents  of  the  ground  and  (definitely)  with  reference  to  the  covering  force. 
But  it  not  the  duty  of  these  loolc-outs  to  wander  in  search  of  intelligence,  and  it  is 
this  constant  difference  that  distinguishes  the  "  look-out "  from  the  scout.  That  this 
S30ut,  who  is  a  most  important  means  of  collecting  intelligence,  should  be  exclusively 
part  of  the  cavalry  organisation  of  an  army  I  cannot  agree  with  Colonel  Baker  in 
thinking.  Take,  for  instance,  the  advance  of  the  Prussian  3rd  Army  and  the  Army 
of  the  Meuse  on  Paris  after  Sedan.  This  advance  was  covered  by  two  divisions  of 
cavalry,  but  when  the  front  came  near  Paris,  the  cavalry  turned  to  right  and  left, 
and  passed  round  to  the  west,  the  infantry  corps  coming  to  the  front.  I  would 
ask  Colonel  Baker  if  he  considers  that  in  such  a  case  all  the  intelligence  on  the  east 
of  Paris  should  have  still  been  collected  by  cavalry,  and  transmitted  through  the 
cavalry  head-quarters  before  reaching  the  Chief  of  the  Stafi"? 

This  is  only  one  of  innumerable  instances  that  could  be  given  to  show,  that 
although  cavalry  is  the  best,  and,  we  might  say,  the  only  arm  suitable  for  screening 
the  operations  of  an  army,  it  does  not  also  follow  that  its  utility  as  a  means  of  col- 
lecting intelligence,  goes  beyond  the  observations  of  what  comes  within  its  range  in 
performing  that  most  important  duty. 

I  feel  pressed  to  say  a  few  words,  which  necessarily  follow  on  Colonel  Baker's 
remarks  about  "signalling the  Signal-corps  of  the  Southern  Army  at  the  last  Autumn 
Manoeuvres,  consisting  of  16  Officers  and  76  non-commissioned  ofiicers  and  privates, 
having  probably  been  worked  on  a  larger  scale  than  has  been  before  attempted, 
I  think  it  is  right  to  explain  the  arrangements  then  made,  as  Colonel  Baker  will  be 
glad  to  hear  that  their  tendency  was  to  meet  the  view  which  he  tiikes,  namely,  that 
the  signallers  should  be  attached  to  brigades.  Every  Army-Corps-order  that  was 
issued  on  the  subject,  tended  to  make  the  brigade  the  unit  for  sionaliing  purposes ; 
and  the  simple  reason  why  the  signallers  were  not  left  always  to  work  with  their 
brigades  was  that  half  of  the  Ofiicers  and  men  had  to  be  taught  the  rudiments,  and 
the  rest  knew  little  of  the  application.  Thus,  like  all  branches  of  the  service,  the 
signallers  were  under  instruction,  and  if  they  had  been  left  entirely  to  their  brigades, 
I  venture  to  say,  that  in  many  cases  they  would  have  learnt  nothing.  As  it  was,  on 
each  occasion,  when  not  required  to  open  or  maintain  communication  for  head-quarter 
purposes,  the  signallers  remained  with  their  brigades,  and  with  that  view  the  follow- 
ing orders  were  issued  : — "  Should  a  detachment  from  one  or  several  brigades  march 

on  duty,  a  signal-party  will,  as  a  rule,  accompany  it ;  the  Senior  Signal-Ofiicer 

present,  to  make  the  necessary  arrangements.  If  a  brigade  is  in  res:^rve,  one  of  its 
"  parties  will  be  ordered  to  report  itself  for  service  at  the  divisional  head-quarter 
"  station.     As  a  ride  when  the  army  is  not  in  action,  the  brigade-signallers  will  be 

employed  seiiding  information  from  the  front  to  head-quarters.    When  in  action, 

the  Signal- Officer's  chief  duty  will  be  to  keep  up  communication  between  the  Bri- 
"  gadier  and  the  divisional  head-quarter  station.  Lateral  communication  need  not 
"  be  established  unless  specially  ordered.  Brigadiers  will  be  requested  to  advise 
"  the  senior  Signal-Ofiicer  of  their  brigade,  of  any  proposed  movement  or  detachment 
*'  as  early  as  possible.  The  senior  Signal-Ofiicer  to  report  himself  daily  to  the  Bri- 
"  gade-Major  of  his  brigade  ;  the  hour  being  specified  in  brigade  orders.    If,  during 

the  day,  the  brigade  is  about  to  make  any  other  move,  the  Signal- Officer  will  also 
"  report  himself  before  the  brigade  moves  off,  in  order  to  make  himself  acquainted 
"  with  its  general  objects."  Colonel  Baker  himself  sutfered,  I  am  sorry  to  say,  for  the 
great  efficiency  of  the  signallers  in  his  own  regiment,  by  being  thus  at  times  deprived 
of  the  services  of  a  larger  niimber  of  men  than  other  Commanding  Officers  ;  but  if 
the  operations  had  continued  longer,  he  would  have  found  that,  as  the  Brigadiers 
grew  more  to  use  the  signallers,  and  the  men  became  more  expert,  they  would  have 
been  less  detached  for  special  purposes,  when  the  head-quarters  would  have  de- 
pended only  on  the  engineer  signallers. 
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When  the  cavalry  of  the  Southern  Army  advanced  to  the  great  ridge  above  the 
Wiley,  the  Ofliccr  at  head-quarters  who  was  in  charge  of  the  signalling  was  attached 
to  the  G-eneral  commanding  the  cavalry,  and  all  the  arrangements  of  that  day  were 
made  under  his  instructions,  and  between  twenty  and  thirty  messages  were  forwarded 
to  the  head-quarters  of  that  Officer  during  t1ie  day  from  a  look-out  post  in  the  front. 
If  from  the  independent  action  of  the  signal  parties  and  of  the  scouts  and  look-outs^ 
the  consequent  confusion  of  intelligence  arose  whicli  Colonel  Baker  describes,  it  seems 
to  me  that  it  is  only  confirmatory  of  his  remark,  that  signalling,  as  a  means  of  com- 
municating intelligence  is  not  understood,  and  therefore  not  encouraged.  By 
encouragement,  I  mean  recognition.  A  signal  Officer,  who  is  fully  as  intelligent  as  a 
scout,  when  he  has  established  a  signal  station  to  which  the  scouts  should  carry  their 
intelligence,  is  not  a  little  surprised,  and  perhaps  disheartened,  to  find  that  a  horse- 
man is  galloping  off  with  intelligence  that  he  knows  he  can  send  without  wear  and 
tear  to  horses'  legs,  and  to  be  told  by  the  scout  that  he  knows  nothing  about  him,  and 
that  his,  the  scout's,  intelligence  is  destined  for  some  point  where  he  believes  the 
Officer  commanding  the  cavalry  to  be  at  that  moment,  perhaps  miles  away  from  the 
point  where  the  signal  Officer  believes  him  to  be. 

If  manoeuvres  were  actual  war,  no  doubt  signalling  would  find  its  place,  and  the 
Greneral  who  knows  best  how  to  use  it,  will  obtain  a  corresponding  advantage  ;  but  as 
manoeuvres  are  a  means  of  instruction,  a  cavalry  Brigadier  and  his  Brigade  Major 
are  naturally  thinking  of  other  things  which,  at  the  moment,  are  of  more  vital  import- 
ance, and  therefore  signalling,  which  essentially  requires  a  knowledge  of  its  powers 
by  those  who  employ  it,  receives  little  attention,  and  is  in  proportion  not  dependable. 

Captain  Hoseason,  R.N.  :  In  the  very  interesting  paper  read  by  Colonel  Baker,  he 
has  named  the  total  proportion  of  animals  to  men.  This  is  the  first  time  we  have  had 
these  facts  so  accurately  stated,  and  we  find  the  proportion,  in  round  numbers,  to  be 
as  1  to  3,  or  13,000  animals  to  37,000  combatants.  In  many  previous  discussions  in  this 
Institution,  a  far  greater  number  of  animals  was  supposed  to  be  necessary.  It  has 
even  been  stated  that  the  numbers  ought  to  be  equal ;  or,  supposing  a  force  of 
100,000  men  invaded  this  country,  100,000  animals  would  be  required  to  be  brought 
over;  but  Colonel  Baker  states  that  the  Glermans  have  found  in  their  late  great  wars 
the  smaller  number  sufficient,  when  sujDplemented  by  auxiliary  transport  obtained  by 
requisitions. 

In  addition  to  the  service  performed  by  cavalry  in  outpost  and  scouting  duties, 
there  are  those  of  foraging  and  requisitioning,  two  very  arduous  and  important  duties, 
which  will  always  make  the  services  of  cavalry  of  great  value,  as  the  sup^^lies  thus 
gathered  may  be  drawn  from  a  large  area  of  country  instead  of  from  fixed  bases  of 
operation  ;  this  was  sufficiently  proved  by  the  activity  and  ubiquity  of  the  German 
cavalry  in  the  late  war  with  France. 

In  the  discussion  on  Mr.  Yernon  Harcourt's  paper,  much  misconception  as  to  the 
facihty  of  transporting  cavalry  by  sea,  arose  from  facts  not  being  clearly  stated, 
and  the  present  value  of  steam  transport  fleets  not  being  better  known.  Mr.  Har- 
court  appears  to  have  been  unaware  that  two  steamers  of  only  2,500  tons  burthen, 
belonging  to  the  Greneral  Screw  Company,  in  the  service  of  Grovernment  during  the 
Crimean  war,  conveyed  respectively  640  and  560  horses  each,  and  that  the  voyage 
from  Varna  to  Eupatoria,  a  distance  of  about  300  nautical  miles,  was  performed  in 
about  a  day  and  a  half.  The  horses  were  nearly  all  placed  in  the  vessels'  holds,  and 
they  were  embarked  with  all  their  accoutrements  on  them  complete,  and  not  a  single 
article  of  those  stores  was  missing  when  the  force  was  landed  at  Eupatoria.  The 
whole  force  moved  was  50,000  men,  with  a  great  amount  of  animals  and  stores,  and 
the  operation  was  conducted  under  the  auspices  of  Captain,  now  Rear- Admiral, 
Eardly  Wilmot,  R.N. 

I  need  hardly  point  out  how  simple  must  be  the  task  of  moving  any  amount  of 
animals  in  the  present  day,  with  the  improved  means  of  steam-transport  we  have  at 
our  disposal,  in  vessels  varying  from  500  to  5,000  tons  burthen,  and  driven  at  velo- 
cities varying  from  twelve  to  sixteen  knots  per  hour.  A  few  hours  alone  will  suffice 
for  the  transit,  if  the  ports  to  be  reached,  are  Calais,  Boulogne,  Ostend,  Flush- 
ing, or  Antwerp,  for  the  maximum  distance  of  over-sea  transport  from  Dover  to 
Flushing  is  eighty-seven  miles. 

Colonel  Bakee  :  I  will  now  notice  very  briefly  in  reply,  the  difierent  remarks  that 
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have  been  made  by  those  gentlemen  who  have  joined  in  the  discussion  to-day.  Colonel 
Goodenoiigh  has  been  kind  enough  to  give  us  some  information  relative  to  the 
Austrian  system  of  reserve  horses.  Yet  from  what  he  has  told  us  to-day,  I  should 
myself  prefer  the  Prussian  system.  The  Prussian  system  prepares  for  war  before- 
hand. The  horses  required  are  known  and  registered,  and  they  have  nothing  to  do 
but  to  collect  them  on  the  outbreak  of  war.  It  appears  by  the  Austrian  system  that 
although  the  horses  are  known,  they  have  to  be  selected  and  purchased  after  the 
outbreak  of  war. 

Colonel  Goodenough  has  spoken  about  repeating  rifles,  and  he  urged  that  repeating 
rifles  might  be  given  to  cavalry.  Now  the  Henry-Martini  rifle,  which  will  be 
shortly  issued  to  the  cavalry,  is  really  such  a  very  good  weapon,  and  can  be  loaded 
so  rapidly,  that  I  think  its  simplicity  more  than  counterbalances  any  advantages  that 
would  be  derived  from  the  use  of  the  repeating  rifle. 

Colonel  Goodenough  has  also  mentioned  that  a  system  exists  in  the  Austrian  Army 
by  which  men  are  specially  trained  as  scouts.  It  appears  that  very  few  men  are  so 
trained.  The  plan,  no  doubt,  is  valuable,  but  it  seems  to  me  that  if  the  system  of 
garrison  instructors  which  has  now  been  established  in  different  camps  and  in  large 
military  stations  were  increased,  so  that  we  had  regimental  instructors,  we  should 
have  a  means  of  instruction  for  both  men  and  Oflicers,  which  would  be  most  valu- 
able. I  mentioned  the  other  day  that  I  had  endeavoured  in  the  10th  Hussars  to 
carry  out  that  system,  but  it  was  done  under  considerable  difficulties.  It  is  quite 
evident  if  we  had  regimental  instructors  attached  to  our  regiments,  then'  duty  would 
be  to  instruct  Oflicers,  and  also  to  instruct  the  men  in  the  special  class-duties — if  I 
may  so  call  them — which  should  be  known  preparatory  to  trying  scouting  duties 
upon  a  practical  scale  in  the  field. 

I  will  now  allude  to  the  remarks  which  were  made  by  Captain  Trench.  I  think 
he  made  one  mistake  when  he  said  that  the  Austrian  and  Prussian  cavalry  carried 
more  weight  than  our  own.  That  was  the  case,  but  certainly  now  on  service  neither 
the  Austrian  nor  the  Prussian  cavalry  would  carry  the  same  weight  which  is  laid 
down  for  English  cavalry. 

Referring  to  the  remarks  made  relative  to  the  old  history  of  dragoons,  the  gentle- 
man who  made  the  remarks  seemed,  I  think,  to  be  unaware  that  dismounted  duties 
are  more  or  less  practised  by  the  cavalry  of  the  British  Army  at  the  present  moment. 
I  am  sure  certain  Commanding  Officers — and  I  myself  have  always  laid  great  stress 
upon  it — have  paid  great  attention  to  the  instruction  of  their  men  in  dismounted 
duties,  but  1  think  that  we  hold  generally  that  there  is  a  limit  to  this  instruction, 
and  that  if  we  attempted  to  train  our  men  really  as  infantry  when  dismounted,  we 
should  deprive  them  very  much  of  tlieir  value  as  cavalry.  In  the  first  place  it  must 
be  evident  to  everybody,  that  a  cavalry  soldier  dismounted,  cannot  be  on  a  footing 
with  an  infantry  soldier.  His  arm  is  a  shorter  one  :  it  has  not  the  same  range. 
Again,  he  carries  no  bayonet,  and  if  it  comes  to  close  quarters  he  is  at  a  manifest 
disadvantage.  All  this  should  be  taken  into  consideration.  My  own  view  is  that  we 
shall  make  a  great  mistake  if  we  attempt  to  revert  to  what  I  may  call  the  bastard 
dragoon — a  system  which  has  been  tried  from  time  iiumemorial,  but  which  has 
always  failed,  because  the  dragoon,  if  attempted  to  be  made  an  infantry  soldier,  in- 
variably becomes  more  of  a  cavalry  soldier,  and  only  a  bad  one.  What  I  think  we 
should  find  mpst  useful,  would  be  to  have  a  small  force  of  infantry  mounted  and 
attached  to  the  cavalry,  composed  of  highly  trained  special  troops.  I  myself  would 
not  even  give  them  a  sword,  and  so  would  prevent  the  possibility  of  their  ever 
becoming  cavalry.  I  would  keep  them  as  special  highly  trained  infantry,  to  be  used 
on  emergencies  or  particular  duties. 

I  will  now  refer  to  what  was  said  by  Lord  George  Paget,  and  I  am  sure  he  will 
carry  the  whole  cavalry  service  with  him  with  regard  to  having  plenty  of  extra  men 
for  the  horses.  We  all  know,  if  you  get  a  large  proportion  of  men  to  horses  in  cavalry 
regiments,  you  have  a  number  of  trained  men  in  case  of  emergency,  and  that  the 
horses,  when  they  are  purchased  or  provided  (as  I  trust  we  shall  have  them  provided 
in  course  of  time),  are  much  more  rapidly  trained  than  the  men.  The  horse  can  be 
trained  in  the  course  of  a  few  weeks,  whereas  a  man  cannot  be  trained  in  anything 
like  that  period,  or  under  one  year. 

Sir  Wm.  Codrington  asked  a  question  relative  to  the  cavalry  of  the  Prussian 
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Army,  and  referred  also  to  the  number  of  dismounted  men,  or  rather  tlie  apparent 
absence  of  dismounted  men  in  the  Prussian  service.  I  tliink  tliat  this  is  mjre 
apparent  than  real,  I  stated  the  other  day  that  in  continental  armies  generally, 
such  arrangements  are  made  that  the  dismounted  men  of  cavalry  are  not  drawn 
upon  to  the  same  extent  when  war  commences,  as  in  the  cavalry  of  the  British  Army. 
For  instance,  as  I  mentioned  the  other  day,  w^e  all  know  when  we  go  into  the  field, 
regiments  are  immediately  applied  to  for  dismounted  orderlies  and  staffs  of  brigades 
and  also  of  divisions.  That  does  not  exist  in  the  Prussian  service,  but  the  stalls  are 
made  up  beforehand,  and  the  Prussian  etappen  also  really  assist  in  a  great  many 
duties  which  at  present  fall  uj)on  our  cavalry  very  heavily. 

Referring  to  what  was  said  by  Major  Webber,  I  am  sure  he  very  much  mis- 
understood me  if  he  thinks  that  I  underrate  the  value  of  flag-signalling.  I  think 
flag-signalling,  if  properly  used,  may  be  very  useful,  especially  in  outpost  duties.  I 
<do  not  think  we  ever  can  trust  implicitly  to  it.  We  all  know  that  even  a  change  'n 
the  weather,  a  foggy  day,  or  a  misty  morning,  renders  flag-signalling  useless,  aii-l 
therefore  it  would  be  very  foolish,  to  my  miiid,  to  trust  too  much  to  it.  But  on  the 
other  hand,  if  we  had  a  system  thoroughly  understood,  if  we  aimed  at  what  was 
possible  and  did  not  attempt  too  much,  it  certainly  might  be  most  useful.  A  id  I 
think  the  reason  that  flag-signalling  has  not  made  more  way  than  it  has,  has  arisen 
from  there  being  no  definite  place  for  it.  I  think  if  we  could  look  upon  it  as  an 
adjunct  to  be  used  especially  in  outpost  duties,  it  might  be  very  useful,  and  I  for  one 
should  be  most  glad  to  see  it  brought  into  more  general  use  in  the  service. 

Major  Webber  asked  me  whether  I  had  not  stated  that  there  was  great  difiiculty 
under  most  circumstances  in  giving  troops  proper  instructions  in  outpost  duty,  and 
he  mentioned  the  cases  of  Shornclitfe  and  Norwich.  Now,  I  have  had  detachments 
at  Shorncliffe  and  been  stationed  at  Norwich,  and  I  must  say  in  neither  of  those 
stations  do  I  conceive  that  outpost  duties  can  be  practised  properly  on  a  large 
scale.  Those  who  know  Norwich  and  Norfolk,  know  that  it  is  a  very  enclosed 
country.  It  is  true  that  there  are  a  few  small  heaths  which  may  be  sufficiently 
large  to  give  recruits  a  sort  of  commencement  of  instruction,  but  I  do  not  consider 
that  in  that  county, — unless  we  have  power  to  go  over  land,  really  to  trespass,  and 
unless  those  powers  are  given  to  us  bj  Act  of  Parliament — it  is  possible  to  carry 
on  outpost  duties  for  cavalry  upon  the  scale  which  i  conceive  should  always  be 
practised. 

He  has  also  remarked  upon  what  the  Prussians  did  at  Paris,  and  he  asks  me 
whether  I  conceive  that  the  duties  of  getting  information  should  be  exclusively  con- 
fined to  cavalry.  Of  course  where  infantry  are  placed  in  such  a  position  that  they 
are  enabled  to  obtain  information — and  the  siege  of  Paris  was  principally  an  opera- 
tion of  infantry  and  not  of  cavalry — then  such  information  should  be  given  by  in- 
fantry as  well  as  by  cavalry. 

Captain  Hoseason  has  touched  upon  the  question  of  scouts,  and  of  foraging  and 
requi|Sition  duties.  I  dare  say  Captain  Hoseason  is  aware  that  the  Prussians  have 
no  special  corps  for  requisitioning,  but  it  is  a  duty  which  falls  occasionally  upon 
cavalry  or  any  body  of  troops  acting  in  a  hostile  country  and  naturally  having  to 
make  use  of  that  right,  and  being  accustomed  to  it,  the  Prussians  shewed  quick 
aptitude  for  it.  Captain  Hoseason  has  also  touched  upon  the  question  of  the  de- 
crease of  cavalry  being  possible. 

Captain  Hoseason  :  No.  I  said  one  of  the  heavy  duties  put  on  the  cavalry  is 
that  of  foraging  and  requisitioning,  and  with  that  I  said  I  imagined  that  the  in- 
ability to  transport  any  amount  of  cavalry  would  prevent  the  sendiug  o£  a  large  force. 

Colonel  Baker  :  I  understood  you  to  say  that  cavalry  might  possibly  be  decreased 
and  against  that  I  was  going  to  urge  that  the  Prussians  considered  it  necessary  to 
make  an  increase. 

W^ith  regard  to  the  cavalry  transport,  I  most  cordially  agree  with  Captain 
Hoseason.  I  do  not  think  we  have  taken  into  consideration  the  immense  facility 
which  these  very  large  steamers  will  give  in  the  transport  of  horses.  It  is  a 
question  which  really  merits  the  greatest  possible  attention,  and  instead  of  leaving 
it  to  be  provided  for  when  war  arises,  and  everything  is  naturally  in  confusion,  I 
think  that  it  is  one  which  ought  to  be  thoroughly  gone  into  at  the  present 
moment. 

2  F  2 
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I  think  I  have  now  touched  upon  all  the  points  which  have  been  noticed,  with 
the  exception  of  the  remarks  of  our  Chairman.  The  points  I  shall  notice  in  his 
remarks  are  those  relatin^^  to  reserve  of  horses.  Sir  Hope  Grant  has  stated  that  he 
thinks  tliat  tlie  system  which  I  proposed,  namely  that  there  should  be  a  reserve  of 
trained  horses  kept  up  with  the  Yeomanry,  and  a  reserve  of  transport  horses  kejDt 
up  by  a  system  of  previous  registration,  would  not  work  in  this  country.  With 
regard  to  the  first  question,  namely  that  of  trained  horses,  I  cannot  see  why  we 
sliould  not  make  use  of  the  Yeomanry  for  that  purpose,  especially  when  we  find 
from  Colonel  Goodenough  to-day  that  this  very  system — and  I  was  not  aware  of  it 
before — lias  been  tried  by  the  honved  cavalry  and  has  been  found  to  answer  very 
satisfactorily.  I  think  this  is  a  great  proof  that  we  might  attempt  some  similar 
system  in  England  with  regard  to  our  Yeomanry. 

Sir  Hope  Grant  also  touched  upon  the  question  of  the  registration  of  horses. 
"What  X  proposed  was  that  there  should  be  an  ad  valorem  duty  in  place  of  the 
present  tax  upon  horses,  and  I  will  just  explain  my  meaning  rather  more  at  length 
than  I  was  able  to  do  in  my  lecture  the  other  day.  I  dare  say  you  are  all  aware 
that  agricultural  horses  are  at  present  exempt  from  taxation,  but  there  are  upwards 
of  800,000  horses  now  paying  taxes  in  this  country.  That  tax  is  at  present  lO^-.  Qd. 
per  horse.  What  I  should  propose  would  be  that,  assuming  an  amount  which 
would  be  recoverable  to  be  given  in  case  of  war  for  horses  for  military  j)urposes, — if 
we  say  £60  or  £70 — that  horses  classified  by  their  owners  as  of  that,  or  below  that 
value,  should  pay  the  j)i*esent  tax  of  10^.  Qd.  ;  that  horses  classified  between  that 
and  £100,  should  pay,  say  15^.,  and  that  horses  valued  at  over  £100  should  pay  a 
further  increased  tax,  or,  we  will  say  £1.  The  working  of  this  plan  would  be  as 
follows  : — If  anybody  wished  to  exempt  his  horse  from  registration  and  from  possible 
requisition,  he  would  naturally  rate  him,  we  will  say  at  £100,  or  lbs.  tax.  He 
would  pay  a  small  increased  tax,  and  his  horse  would  not  be  liable  to  requisition  in 
case  of  war.  Therefore,  it  would  be  only  those  who  with  their  eyes  open  registered 
them  below  £60  or  £70,  as  the  case  might  be — whichever  sum  might  be  determined 
upon— who  would  have  their  horses  liable  to  requisition.  I  must  say  I  cannot  see 
any  very  great  hardship  in  this,  especially  if  you  absolve  those  horses  from  taxation. 
I  do  think  we  are  all  in  this  country  too  much  inclined  to  lay  unnecessary  stress 
upon  the  "  liberty  of  the  subject."  Whenever  any  great  scheme  of  military  organi- 
zation  is  brought  forward,  we  immediately  hear  of  the  "  liberty  of  the  subject."  Eut 
I  remember — and  it  was  only  four  years  ago,  in  1869 — urging  the  necessity  for 
Autumn  Manoeuvres.  I  was  then  met  on  all  sides  by  the  question  of,  "  Do  you  con- 
sider it  possible  in  a  country  like  this,  where  people  have  their  rights,  and  where 
they  are  so  tenacious  of  their  rights,  to  have  '  autumn  manoevures,'  and  to  manoeuvre 
over  other  people's  ground,  whether  they  like  it  or  not  ?  "  They  said  to  me,  "  Do 
you  think  for  one  moment  people  would  allow  autumn  manoeuvres  in  September, 
when  they  would  have  their  partridge-preserves  gone  over  by  troops  and  disturbed 
in  this  sort  of  way  ?  It  woidd  be  impossible,  and  any  Ministry  who  dared  to  bring 
such  a  thing  forw^ard  would  not  be  in  ofiice  for  a  day."  What  did  we  see  ?  After 
a  little  time  the  Ministry  did  bring  it  forward.  There  w^as  not  even  a  division  in 
the  House  upon  it.  The  Act  was  passed  ;  we  have  for  two  years  had  "  autumn 
manoeuvres,"  and  we  find  people  from  all  parts  of  the  country  are  scrambling  to  get 
the  troops  to  manoeuvre  in  tlieir  districts.  I  must  say,  an  Englishman,  although  he 
may  bo  very  tenacious  of  his  rights,  has  some  regard  for  his  duties,  and  I  do  think 
that  if  the  question  of  tlie  reserve  of  horses — for  we  must  all  allow  that  a  reserve  of 
horses  is  imperative,  and  th^it  without  it  our  military  efficiency  is  nil — I  think  that 
if  that  question  were  placed  before  the  people  of  this  country  in  a  straightforward 
common -sense  way,  they  would  make  their  duties  rise  superior  to  their  rights. 

The  Chairman  :  I  think  that  the  lecture  has  now  been  fully  discussed,  but  before 
we  go,  we  are  bound  to  return  our  best  thanks  to  Colonel  Baker. 
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A  Lecture  delivered  at  the  Soldiers'  Institute,  Fort  William,  Calcutta, 
by  Lieut.-Col.  and  Brevet-Col.  The  Hon.  Frederic  Thesiger,  C.B., 
A.D.C.  to  the  Queen,  Local  Major- General,  and  Adjutant- General 
in  India. 

McrCH  has  been  written  since  the  late  war  between  Germany  and  France 
regarding  the  changes  which  it  will  be  necessary  to  make  in  the  tactical 
formation  of  our  infantry  attack,  so  as  to  make  it  applicable  to  the 
altered  conditions  of  modern  warfare ;  and  it  seems  but  too  evident  that 
the  deductions  which  modern  writers  on  the  future  tactics  of  the  British 
Army  too  often  draw  from  the  experience  of  the  late  war  are,  that  our 
two-deep  line  formation,  so  long  regarded  as  a  thoroughly  British  insti- 
tution, must  be  looked  upon  henceforth  as  impracticable,  and  that  the 
German  skirmisher- swarm  formation  must  take  its  place. 

Now  if  there  be  any  value  in  the  words  of  the  author  of  A  Tactical 
Retrospect,"  that  'Ho  change  that  which  has  become  customary  and 
deeply  rooted  in  an  Army  is  always  a  critical  matter,  hut  to  make 
wholesale  alteration  is  ruinous ^''^  it  would  seem  wise,  before  finally  accept- 
ing a  conclusion,  which  brings  a  revolution  in  its  train,  to  pause  and 
carefully  consider  the  grounds  on  which  it  is  based. 

The  following  extract  from  one  of  the  essays  written  for  the  Wel- 
lington prize,  shows  clearly  the  line  of  argument  adopted  to  prove 
that  the  line  formation  is  unsuited  to  the  tactical  requirements  of  the 
day:— 

"  The  aim  of  a  tactical  system  should  not  merely  be  to  produce  flexi- 
"  bility,  the  power  of  conforming  to  the  exigencies  of  the  situation,  and 
"  the  irregularity  of  the  terrain,  but  elasticity,  the  power  of  regaining 
"  the  original  shape,  the  primary  formation. 

"  The  line  formation,  as  the  chief  feature  of  our  drill,  provides  us 
"  with  neither  of  the  above  requirements  to  any  extent,  but  simply 
"  gives  a  rigidity  that  occasions  both  slow  movements,  and  consequent 
"  longer  exposure  to  fire,  and  also  the  utter  impossibility  of  utilising 
"  cover,  or  suiting  the  dispositions  to  the  ground. 

''  The  range  of  fire  has  so  much  increased,  that  everything  must  give 
"  way  to  rapidity  of  advance  ;  and  while  the  battalion  column  is  too 
"  large,  too  marked  an  object  to  attempt  the  forward  movement  without 
"  risk  of  annihilation,  the  line  is  so  slow  as  to  sufier  almost  equal  loss. 
"  The  deployed  battalion  of  infantry  is  just  as  deadly  an  order,  if  long 
''  under  fire,  as  the  more  compact  columns,  moving  from  cover  to  cover 
"  with  quickness,  and  presenting  bat  a  small  front  to  the  adversary's 
"  projectiles." 
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Now  there  are  no  less  tlian  sixteen  sections  of  the  Field  Exercise 
Book  which  describe  the  different  methods  by  which  a  line  can  be  made 
to  conform  to  the  exigCDcies  of  the  situation,  and  the  irregularity  of 
the  terrain,  and  afterwards  to  regain  its  original  shape,  its  primary 
formation.    They  will  be  found  under  the  headings  : — 

Formation  and  movements  of  a  battalion  in  line. 

Formation  of  column  from  line. 

Formation  of  line  from  column. 

Deployments. 

Movements  and  changes  of  front  in  echelon. 

A  battalion  in  line  can  be  sub-divided  without  confusion  into  as  many 
parts  as  there  are  companies ;  and  as  these  companies  are  now  not 
required  to  preserve  any  special  numerical  order,  it  follows  that  the 
line  can  be  broken  up  and  reformed  with  the  greatest  facility  and 
without  the  slightest  confusion. 

The  necessity  for  great  flexibility  and  elasticity  in  an  attack  forma- 
tion having  only  lately  been  fully  recognised,  no  real  attempt  has  as 
yet  been  made  to  bring  out  the  full  powers  of  the  line  ;  and  the  forma- 
tion has  been  condemned,  not  because  it  does  not  possess  these  essential 
qualities,  but  because,  having  been  allowed  to  lie  dormant,  they  have 
been  overlooked  or  misappreciated. 

"  The  days  no  doubt  are  past,"  as  says  another  writer  of  one  of  the 
Wellington  prize  essays,  "  when  successively  deployed  stiff  lines  of 
infantry  could  advance  as  we  did  at  the  Alma but  if  troops  in  line 
are  only  handled  so  as  to  meet  the  requirements  of  the  day,  and  so  as 
to  avoid  unnecessary  exposure  to  fire,  the  formation  will,  I  believe, 
assert  its  superiority  over  any  other  in  the  same  manner  as  it  has 
always  hitherto  done. 

The  most  serious  charg^e  of  all  which  have  been  brought  against  the 
line  is  slowness, 

I  am  not  prepared  to  admit,  however,  that  the  line,  even  under  its 
present  conditions,  is  necessarily  slow ;  and  I  am  sure  that  any  well 
drilled  battalion  without  any  previous  practice,  will  be  capable  of 
advancing  or  retiring  in  that  formation,  in  double  time,  for  a  consider- 
able distance,  without  any  material  disarrangement  taking  place. 

But  if  the  advance  be  made  by  echelon  of  half  battalions  or  of  com- 
panies, the  most  rapid  pace  becomes  perfectly  feasible. 

It  is  possible  that  it  may  be  found  advantageous  to  allow  more  free- 
dom to  troops  advancing  in  line,  by  giving  each  man  in  the  ranks  30 
inches  instead  of  24,  or  by  giving  each  company  a  small  interval 
between  those  on  its  right  and  left :  these  are  minor  points  which  can 
easily  be  worked  out  on  the  drill-ground. 

The  real  question  for  consideration  is,  can  troops  in  two-deep  line 
formation  be  brought  over  a  distance  of,  say  2,000  yards,  under  the  fire 
of  modern  artillery  and  breach-loaders,  with  as  little  loss  as  would  be 
incurred  by  an  equal  number  of  troops  moving  over  the  same  distance 
in  the  skirmisher- swarm  formation  ? 

2,000  yards  appears  to  be  the  distance  which  most  writers  admit 
will  fairly  represent  the  space  to  be  traversed  by  an  attacking  force 
under  the  effective  fire  of  an  enemy  holding  a  strong  position.    But  for 
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the  first  1,200  yards,  in  all  probability  artillery  fire  will  alone  have  to 
be  considered,  as  modern  practice  seems  to  condemn  the  system  of 
pushing  skirmishers  forward  in  front  of  a  defensive  position.  You  will 
find  at  page  428  of  the  latest  edition  of  Hamley's  Operations  of  War," 
the  following  passage  :- — 

"  The  first  question  is,  whether  the  line  of  skirmishers  which  has 
hitherto  generally  opposed  the  assailant's  skirmishers  in  front  of  the 
"  position,  is  still  appropriate.   Before  a  sustained  attack  in  force,  these 
"  skirmishers  must,  as  a  matter  of  course,  be  withdrawn.  But  to  retire 
"  in  face  of  breech-loading  arms,  and  in  presence  of  such  a  force  as  the 
"  skirmishing  line  of  the  assailant  now  comprises,  would  be  a  costly  pro- 
cess ;  and  the  defender's  skirmishers  would  certainly  suffer  far  more 
loss  than  they  would  inflict,  while  a  brisk  advance  might  bring  the 
enemy  almost  to  the  position  at  their  heels ;  when  the  fire  of  the 
"  main  defensive  line  must,  in  some  considerable  degree,  be  masked  by 
"  its  own  skirmishers." 

"  The  first  line  must  then  be  that  which  first  opposes  the  enemy, 
"  and  it  must  be  carefully  sheltered  in  order  to  derive  due  advantage 
from  the  defensive." 

This  view  is  in  accordance  with  the  experience  gained  in  the  late 
war.  Boguslawski  says,  "  Occupy  in  force  the  actual  line  of  defence 
"  with  strong  bodies  of  skirmishers,  advanced  posts  should  only  be 
*^  occupied  when  they  are  particularly  tenable." 

At  2,000  yards  a  9-pounder  rifled  gun,  firing  shell,  has  an  error 
longitudifiall]/  of  about  80  yards,  and  lateyrally  of  about  eight  yards. 
Therefore  when  a  battery  fires  with  a  clear  view  of  the  object  at 
2,000  yards,  the  range  being  known  precisely,  and  no  mistake  being 
made  in  the  service  of  the  guns,  it  is  to  be  expected  that  a  shot  will  be 
sometimes  40  yards  short,  and  sometimes  40  yards  beyond,  or  some- 
times four  yards  to  the  right,  or  sometimes  four  yards  to  the  left  of  the 
target. 

The  longitudinal  error  being  therefore  so  much  greater  than  the 
lateral  error,  it  follows  that  the  deeper  the  formation,  the  more  chance 
it  has  of  being  hit ;  but  the  lateral  error  being  so  exceedingly  small,  a 
greater  or  less  breadth  of  formation  really  makes  no  appreciable  differ- 
ence in  the  value  of  the  target. 

Viewed  simply  then  as  an  object  to  fire  at,  it  may  be  said  that  the 
two- deep  line  is  the  target  which  artillery  would  least  like  to  have 
opposite  to  it.  Of  course  if  troops  in  such  a  formation  are  kept  moving, 
the  difficulty  of  hitting  them  increases  enormously. 

Under  artillery  fire  alone,  therefore  it  seems  certain  that  troops  which 
are  kept  in  the  formation  nearest  approaching  a  line  will  suffer  the  least 
loss  ;  and  consequently  by  dividing  a  regiment  advancing  to  the  attack 
into  three  lines  of  skirmishers,  supports,  and  reserves,  the  chances  of 
casualties  would  seem  to  be  actually  increased. 

From  800  yards  up  to  striking  point,  the  effectiveness  of  modern 
infantry  fire  has  increased  enormously,  whereas  the  effectiveness  of 
artillery  at  these  close  distances  has  not  improved.  Case  fire  from 
rifled  guns  ranges  to  a  rather  less  distance  than  that  from  the  old 
smooth-bore  guns,  and  at  very  close  distances  it  is  about  as  efi^ective. 
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A  well-aimed  infantry  fire  is  therefore  more  effective  than  the  case 
fire  of  artillery,  and  consequently  the  latter  cannot  remain  within  case 
distance  of  unbroken  infantry  unless  the  battery  is  intended  to  court 
almost  certain  destruction. 

Such  being  the  opinion  of  one  of  the  *  great  artillery  authorities  of 
the  day,  it  is  clearly  permissible  to  eliminate  from  my  calculation  the 
effect  luhich  artillery  fire  is  likely  to  produce  on  i^ifantry  advancing  to  the 
attach  from  800  yards.  That  effect  is  shown  to  be  no  greater  than 
formerly,  and  therefore  the  attacking  force  will  not  be  called  upon  to 
sustain  any  more  increased  strain  on  its  enduring  powers  than  it  would 
have  had  formerly  under  the  fire  of  smooth-bore  artillery. 

In  the  advance  then  from  800  yards  the  effect  of  infantry  fire  alone 
will  be  considered. 

"  In  the  field,  one  has  to  deal  with,  fire  more  or  less  well  aimed,  and 
"  more  or  less  blindly  delivered.  It  is  customary  to  consider  the  first 
"  description  of  fire  only  as  effective,  and  to  look  upon  the  last  as  thrown 
"  away.  Both  descriptions,  however,  fill  up  a  certain  space  of  ground 
"  with  projectiles." 

"  In  peace  we  very  properly  set  value  only  upon  aimed  fire,  and  in 
"  war  we  very  properly  desire  our  soldiers  to  aim ;  but  a  leader  should 
"  be  aware  notwithstanding,  that  the  enemy's  unaimed  or  badly  aimed 
"  fire  has  a  great  importance.  The  shot  which  misses  its  mark  can  pro- 
"  duce  effect  near  it.  If  it  passes  over  the  mark  it  makes  the  ground 
"  beyond  unsafe.  Shot  do  not  only  produce  effect  on  the  mark  aimed 
"at,  but  create  an  unsafe  region  along  the  whole  line  of  their  course ; 
"  and  unaimed  shot  kill  and  wound  as  well  as  aimed." 

"  In  any  case  this  fact  deserves  the  greatest  consideration,  viz.,  that 
"  under  small-arm  fire  we  have  never  to  deal  with  more  than  25  per 
"  cent,  of  shot  which  are  aimed." 

The  same  authorityf  lays  down  that  firing  is  as  a  rule  too  high.  It 
therefore  follows  that  if  only  25  per  cent,  of  the  shot  are  aimed  (that 
is  to  say  are  on  or  about  the  mark)  then  nearly  75  per  cent,  go  over  the 
marJc,  and  depth  of  formation  must  entail  a  loss  which  will  go  far  to 
neutralize  the  advantage  which  an  extended  order  must  of  course  give 
to  the  attackers  when  under  the  fire  of  breach-loading  rifles. 

But  from  the  instructions  laid  down,  it  is  clear  that  when  the  enemy's 
fire  becomes  really  heavy  it  is  intended  that  the  front  line  of  the  skir- 
misher-swarm formation  should  be  reinforced  until  it  contains  every 
man  in  the  battalion — for  they  say : 

"  The  attack  to  commence  by  a  general  advance.  If  required  the 
"  skirmishers  would  be  reinforced  by  the  supports  and  by  the  reserve  of 
"  the  skirmishing  battalion." 

ISTow  if  the  front  line  of  skirmishers  (two  or  three  companies)  are 
found  sufficient,  without  being  reinforced,  to  drive  the  enemy  from  his 
position,  it  is  clear  that  the  defence  must  have  been  of  such  a  weak 

*  Euft  Prince  of  Hohenlohe  Ingelfingen,  Major  Greneral  Commandant  of  the 
Brigade  of  artillery  of  the  Prussian  Gruard. 

t  The  art  of  operating  under  the  enemy's  fire  with  as  little  loss  as  possible,  by 
Major  Tellenbach. 
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nature  as  not  to  require  anj^  very  special  disposition  to  be  made 
against  it. 

As,  however,  the  new  attack  formation  has  been  introduced  for  the 
express  purpose  of  neutralising  the  formidable  dithculties  which  the  de- 
fence of  a  position  by  troops  armed  with  breech-loaders  is  supposed 
to  present,  it  may  I  think  fairly  be  assumed  that  the  reinforcement 
of  the  front  line  will  nearly  always  be  necessary.  This  view  is 
corroborated  by  the  experience  of  the  late  war,  for  Boguslawski  says 
that,  "  It  happened  frequently  that  soon  after  the  beginning  of  an 

action,  a  whole  regiment  (three  battalions)  fought  extended  into  a 
"  line  of  skirmishers,  and  that  often  the  regiment  in  second  line,  if  not 
"  already  directed  to  incline  to  the  right  or  the  left,  was  required  to  act 
"  as  support  to  the  first." 

At  the  critical  moment  then,  as  far  as  numbers  in  the  front  line  are 
concerned,  the  only  difference  between  the  reinforced  line  of  skir- 
mishers and  the  two- deep  line  will  be,  that  in  the  former  every  man 
will  be  out  of  his  place,  companies  will  be  mixed  up,  and  the  difficulty 
of  control  and  command  over  the  troops  under  fire  will  be  enormous, 
if  not  insurmountable ;  whilst  in  the  latter  all  the  companies  will  be 
intact  and  in  their  proper  places,  and  the  control  and  command  pre- 
cisely as  usual. 

It  cannot  of  course  be  denied  that  the  two- deep  line,  when  it  ap- 
proaches within  easy  rifle  range  of  the  enemy's  position,  presents  a 
target  which  it  ought  to  be  easy  to  hit. 

A  direct  attack  however  upon  a  determined  enemy  can  never  be 
made  without  heavy  loss,  whatever  the  formation  in  which  it  is  made 
may  be,  and  until  it  can  be  shown  that  in  making  such  an  attack,  the 
loss  incurred  by  troops  in  the  skirmisher- swarm  formation  is  so  much 
less  than  troops  in  two- deep  line  formation,  as  to  entirely  compensate 
for  the  mixing  up,  confusion  and  want  of  control  which  the  former 
formation  entails,  I  consider  any  such  radical  change  in  our  tactical 
formation  is  clearly  to  be  deprecated. 

It  is  of  course  impossible  to  lay  down  arbitrarily  any  system  of 
attack  or  defence,  which  will  be  applicable  to  all  circumstances  and  to 
all  kinds  of  ground. 

I  submit,  however,  for  consideration  the  following  form  of  attack  for 
a  single  battalion,  in  order  to  show  if  possible  that  not  only  as  a  target, 
but  also  as  a  tactical  formation,  the  line  is  superior  to  the  skirmisher- 
swarm. 

In  advancing  under  artillery  fire,  the  line,  having  necessarily  to 
adapt  itself  to  the  formation  of  the  ground,  must  try  as  far  as  possible, 
when  it  has  to  break  up  its  component  parts,  to  do  so  in  such  a  manner 
as  will  still  only  present  a  two-deep  line  as  a  target. 

Thus,  if  the  fire  upon  the  line  be  direct,  an  advance  in  short  echelon 
will  give  the  requisite  flexibility,  and  at  the  same  time  in  no  way  offer 
a  more  favorable  target.  Should  the  fire  come  diagonally  from  one 
flank  of  the  position,  an  advance  in  echelon  from  the  opposite  flank 
will  meet  the  requirements  of  the  case. 

It  must  entirely  depend  upon  the  severity  of  the  fire  and  the  forma- 
tion of  the  ground,  whether  the  advance  under  artillery  fire  shall  be 
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general  and  continuous,  or  whether  it  shall  be  made  by  a  succession  of 
rushes.  In  the  latter  case,  each  company  in  succession  would  run  for- 
ward at  speed  to  certain  distance,  and  lie  down,  each  forming  up  in 
line  on  the  one  which  precedes  it. 

By  this  means  the  first  1,200  yards  ought  to  be  got  over  without 
much  loss. 

During  the  last  800  yards,  however,  the  advance  becomes  really 
difficult,  and  every  possible  means  must  now  be  taken  to  diminish  the 
effect  of  the  enemy's  infantry  fire  which  sooner  or  later  must  now  come 
into  play. 

Rapidity  of  movement  and  a  formation  offering  the  most  unfavour- 
able target  possible,  are  excellent  precautions  against  infantry  fire,  but 
would  not  be  sufficient  to  ensure  a  successful  advance.  Now,  as  for- 
merly, skirmishers  must  cover  the  front,  and  upon  them  must  devolve 
the  arduous  duty  of  protecting  and  aiding  the  advance  up  to  the 
moment  when  the  final  rush  upon  the  position  has  to  be  made. 

A  position  defended  by  breech-loaders  is  now  so  strong  as  to  necessi- 
tate its  being  approached  in  a  manner  somewhat  like  that  which  is 
laid  down  for  the  escalade  of  a  fort  or  for  the  storm  of  a  breach.  The 
fire  of  the  defenders  must  be  kept  down  by  troops  specially  told  off  for 
the  duty,  and  this  duty  must  devolve  upon  the  skirmishers. 

Skirmishers  should  thoroughly  understand  that  wild,  unnecessary 
firing  is  worse  than  useless,  as  it  does  the  enemy  little  harm,  and  tends 
to  give  him  confidence. 

A  steady,  well-directed  fire,  on  the  other  hand,  kept  up  upon  every 
man  that  shows  his  head  above  the  cover  of  the  position,  wall  nearly 
invariably  produce  its  effect,  and  w^ill  certainly  tend  to  lessen  the 
value  of  the  enemy's  fire,  and  thus  facilitate  the  advance  of  the  attack- 
ing force. 

In  order  to  cover  the  front  of  the  line  in  the  most  rapid  manner 
possible,  and  at  the  same  time  to  give  the  line  itself  greater  freedom 
of  movement,  I  would  recommend  for  consideration  and  trial,  that  the 
requisite  number  of  skirmishers  should  be  sent  out  from  each  company, 
so  many  from  each  section.  Their  numbers  must  be  regulated  by  cir- 
cumstances, but  the  advice  of  Boguslawski  should  not  be  forgotten, 
viz.,  "  that  skirmishers  sent  forward  should  be  in  force  from  the  begin- 
ning, as  bringing  forward  reinforcements  always  occasions  great  loss." 

'No  supports  or  reserves  will  be  necessary,  as  the  line  will  be  close 
behind  them,  and  they  are  not  intended  as  an  attack  formation. 

Skirmishers  when  used  to  cover  the  advance  of  a  line,  should  in  my 
opinion  only  take  advantage  of  such  cover  as  each  man  may  find  in 
front  of  him.  There  should  be  no  diverging  to  the  right  or  left,  and 
every  effort  should  be  made  to  prevent  the  men  getting  into  knots  and 
clumps,  which  inevitably  draws  down  a  convergent  fire.  A  single  skir- 
misher lying  down  in  the  open  has  really  less  chance  of  being  hit  than 
if  he  form  one  of  a  group,  as  in  the  former  position  he  does  not  attract 
any  particular  attention. 

The  manner  in  which  skirmishers  should  advance  is  a  very  import- 
ant consideration;  it  should  be  carried  out  in  such  a  manner  as  to 
secure  a  continuous  fire  being  kept  up,  and  also  to  admit  of  that  fire 
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being  delivered  by  them  from  such  a  position  as  will  offer  the  smallest 
possible  mark  to  the  enemy. 

When  skirmishers  advance  in  one  general  line,  they  offer  the  most 
favourable  target  to  the  enemy's  fire,  and  they  themselves  have  no  time 
to  fire  steadily  and  effectively.  Such  a  formation  is  therefore  only 
suitable  when  the  advance  is  made  without  firing,  or  when  skirmishers 
are  opposed  to  very  inferior  troops. 

An  advance  by  alternate  files  is  not  much  better  than  a  general  line, 
and  under  fire  would  soon  become  one. 

An  advance  by  alternate  sections  of  companies  is  better,  but  the  unit 
is  so  small  as  to  render  the  general  control  of  the  skirmisher-line  very 
difficult.  Moreover  the  advance  of  alternate  sections  cannot  be  covered 
by  the  fire  of  the  halted  sections,  as  the  spaces  between  are  so  small  as 
to  render  such  an  attempt  dangerous ;  the  fire  must  therefore  be  kept 
up  by  the  skirmishers  of  the  most  advanced  sections,  who,  as  in  a 
general  advance,  will  have  no  time  to  fire  steadily  and  effectively  except 
by  diminishing  the  rapidity  of  their  advance. 

The  same  principle  which  I  advocate  with  regard  to  larger  bodies, 
holds  good,  I  think,  for  skirmishers,  viz.,  that  they  should  be  divided 
into  as  large  an  unit  as  can  be  conveniently  controlled. 

In  this  view  I  would  recommend  for  consideration  and  trial,  that  the 
skirmisher-line  covering  a  battalion  should  be  divided  into  four  parts, 
one  of  which  should  be  always  advancing,  the  next  to  it  ready  to 
advance,  and  the  other  covering  the  advance  by  their  fire.  For  instance, 
the  skirmishers  being  divided  into  four  parts,  numbered  from  the  right, 
are  lying  down.  The  advance,  followed  by  the  Commence  Firing 
sounds,  No.  1  at  once  rises  and  doubles  forward  about  20  or  30  paces ; 
'No.  2  remains  lying  down ;  Nos.  3  and  4  commence  firing.  When  No.  1 
lies  down,  it  commences  firing ;  No.  2  rises  and  doubles  forward  in  line 
with  No.  1 ;  No,  3  ceases  firing ;  No.  4  continues  to  fire. 

No.  3  then  doubles  forward,  whilst  ISTos.  1  and  2  keep  up  the  fire, 
and,  if  thought  desirable.  No.  4  can  advance  at  the  same  time. 

When  the  skirmisher-line  is  thus  reformed,  another  advance  should 
be  made  in  the  same  manner. 

By  this  plan  a  continuous  fire  can  be  kept  up  by  halted  skirmishers 
on  a  good  portion  of  the  enemy's  line,  during  the  whole  advance,  whilst 
each  man  will  have  plenty  of  time  to  judge  his  distance  accurately,  and 
to  deliver  his  fire  with  a  steady,  effective  aim. 

The  advance  of  the  line  in  rear  must  be  regulated  by  the  progress 
made  by  the  skirmishers,  and  by  the  amount  of  aimed  or  un aimed  fire 
to  which  it  may  be  exposed.  The  nearer  it  can  remain  to  the  skirmish- 
ers, however,  the  better. 

The  whole  line  can  rush  forward  as  a  single  body ;  or,  when  the 
enemy's  fire  or  the  ground  does  not  admit  of  this,  it  can  be  advanced, 
as  already  explained,  by  half  battalions,  double  companies,  or  com- 
panies. 

It  is,  of  course,  impossible  to  say  how  near,  by  the  above  method  of 
advance,  the  line  will  be  able  to  approach  to  the  enemy's  position. 
Unless,  however,  the  enemy  is  a  very  contemptible  one,  sooner  or  later 
the  skirmishers  will  be  unable  to  get  on  any  further. 
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When  this  check  occurs,  the  line  must  be  brought  up  to  the  skir- 
mishers, who  will  thus  fall  again  into  the  ranks  of  their  respective 
companies ;  a  general  fire  will  be  opened  by  the  line  from  a  lying 
down  or  kneeling  position,  and  preparations  for  the  last  rush  on  the 
enemy  will  have  to  be  made. 

A  charge  in  line,  over  a  distance  of  even  100  yards  upon  a  position 
stoutly  defended  by  troops  armed  with  breechloaders,  may  almost  be 
pronounced  impracticable,  unless  efficient  means  are  taken  to  keep 
down  the  enemy's  fire,  or  at  least  to  diminish  its  effect.  It  is  possible, 
of  courfee,  that  the  charge  would  succeed,  but  the  loss  of  life  would 
necessarily  be  very  great. 

The  problem  therefore  to  be  solved  is  how  to  cover  the  final  rush  by 
an  effective  fire. 

This  important  duty  should,  I  think,  devolve  upon  the  two  flank 
companies  of  the  battalion. 

Whilst  the  fire  of  the  line  is  kept  up,  they  should  be  moved  out 
diagonally  to  the  right  and  left  front,  and  placed  in  such  a  position  as 
will  enable  a  cross  and  oblique  fire  to  be  brought  to  bear  upon  the 
enemy.  The  formation  of  these  companies  must  depend  entirely  upon 
the  ground,  and  need  not  necessarily  be  in  skirmishing  order. 

So  soon  as  the  fire  of  these  companies  has  produced  an  effect,  the 
line  should  cease  fire,  and  again  get  nearer  to  the  position  by  a  succes- 
sion of  rushes,  opening  fire  again  directly  it  is  halted.  The  two  cover- 
ing companies,  if  not  already  far  enough  advanced,  will  take  this 
opportunity  of  creeping  on  nearer.  By  this  means  it  is  hoped  that  the 
troops  may  be  brought  up  to  within  charging  distance  of  the  enemy, 
when,  if  he  still  remain,  recourse  must  be  bad  to  the  bayonet. 

An  advance  by  a  succession  of  rushes  was  successfully  adopted  by 
the  Germans  during  the  late  war.  Boguslawski  says  : — "  Meanwhile 
"  the  German  line  of  skirmishers  was  approaching  the  enemy  by  a  suc- 

cession  of  rushes.  This  was  either  done  by  taking  advantage  of 
"  cover,  or  else  they  would  advance  about  a  hundred  paces  at  a  run, 
"  throw  themselves  down,  and  then  run  on  again." 

Such  a  modification  of  our  line  formation  seems  to  me  to  grapple 
with  the  difiiculties  of  a  direct  attack  far  more  successfully  than  does 
the  skirmisher-swarm.  It  contains  all  the  necessary  characteristics  of 
a  good  attack  formation,  viz.  : — 

a.  Simplicity. 

h.  As  large  an  unit  as  can  be  conveniently  commanded. 

c.  Fire  under  good  control. 

d.  The  possibility  of  straggling  reduced  to  a  minimum. 

e.  Most  unfavourable  target  for  the  enemy. 

Moreover  it  does  not  require  the  extraordinary  training  laid  down  as 
necessary  to  ensure  the  success  of  the  skirmisher- swarm  formation,  viz., 
the  organization  and  regulating  of  confusion ;  the  bringing  of  order 
out  of  disorder. 

Hear  what  the  author  of  a  "  Tactical  Retrospect  "  has  to  say  on  this 
subject,  he  who  was  the  first  to  recommend  the  skirmisher- swarm 
attack : — 
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"  Confusion  followed  as  a  matter  of  course  upon  these  attacks  in 
"  loose  order." 

"  This  mode  of  fighting  has  an  invariable  result,  the  original  depth 
"  of  the  order  of  battle  which  consists  of  a  support  behind  the  skir- 
"  mishers  and  a  reserve  behind  these,  is  now  superseded  by  a  greater 
"  extension  of  the  front  line." 

"  There  is  not  even  the  smallest  guarantee  that  a  company  will  fight 
"  together  with  the  skirmishers,  which  it  has  itself  thrown  out,  or  that 
"  the  companies  of  a  battalion,  or  the  battalion  of  a  regiment,  will 
"  ever  come  together. 

After  a  short  time  not  only  the  advanced  guard  and  the  main 
"  body,  but  also  a  part  of  the  weak  reserve  was  engaged  in  the  front 
"  line  ;  and  the  companies  were  all  mixed  up  with  one  another  in  the 
"  greatest  confusion.    Without  the  slightest  necessity,  one  company 

after  another  was  hurled  into  the  chaos  of  the  fight ;  very  soon  all 
"  were  swallowed  up  in  the  front  line,  and  thus  all  power  of  movement 
"  was  lost."  "When  the  Hanoverians  at  length  attacked  these  weak 
"  lines  with  superior  force,  that  happened  which  was  inevitable,  they 
"  were  broken  and  their  component  parts  driven  back.  'No  reserve  was 
"  at  hand,  and  thus  any  rallying  was  impossible." 

The  system,  in  fact,  seems  based  on  the  assumption  that  victory  is  a 
certainty ;  and  I  have  not  as  yet  discovered  any  one  who  has  ventured 
to  lay  down  how  the  agglomerated  mass  of  skirmishers  when  defeated 
is  to  be  brought  oflp  the  field,  with  any  prospect  of  rallying  the  troops 
again  in  their  original  formation  within  a  reasonable  time. 

The  following  extract  from  the  same  author  will  sbow  how  he  shirks 
the  question : — 

"  But  it  may  be  objected  that  such  tactics  will  make  it  very  difficult, 
"  after  the  battle,  to  re-assemble  the  troops  thus  mingled  together,  in 
"  their  proper  corps  and  divisions.  First,  gain  your  battle,  that  is  the 
"  chief  point,  then  it  will  be  far  easier  to  disentangle  and  collect  your 
"  men  into  their  proper  places  than  after  it  is  lost." 

Want  of  order,  and  consequent  want  of  proper  control ;  undue 
extension  of  the  front  line,  and  the  impossibility,  in  case  of  defeat,  of 
quickly  re-assembling  the  scattered  units,  are  thus  seen  to  be  a  few  of 
the  drawbacks  of  the  skirmisher- swarm  formation. 

Still  more  serioas  defects  remain  to  be  pointed  out.  I  again  quote 
from  "A  Tactical  Retrospect  " — 

If  only  all  soldiers,  of  their  own  accord  would  simply  do  their  duty 

in  battle,  an  army  would  be  perfectly  invincible,  and  would  not  require 
"  any  tactical  instruction  whatever." 

But  man  has  in  his  composition  a  natural  desire  of  self-preserva- 
"  tion — who  would  ever  maintain  that  death  was  indifierent  to  him ! 

"  The  greater  number  of  the  men  go  bravely  into  the  fight,  because 
"  their  common  sense  tells  them  that  it  must  be  so,  that  it  would  be 
"  shameful  to  sneak  off :  if  they  cannot  do  so  with  a  good  grace  they 
*'  make  the  best  of  a  bad  bargain." 

There  will  always  be  some,  however,  he  points  out,  who  but  watch 
the  opportunity  to  remain  behind — 

"  So  long  as  the  soldier  knows  that  the  eye  of  his  oflScer  is  upon 
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him,  he  instinctively  feels  the  inspiration  and  willingly  bows  to  it.  But 
"  in  the  supreme  moment  in  which  danger  and  death  are  imminent,  sud- 
"  denly  this  accustomed  link  is  broken,  the  eye  of  his  leader  is  directed 
"  towards  the  enemy  in  the  front,  the  troops  hurry  towards  the  fire  ;  the 
"  man  sees  death  in  his  front  and  a  nice  road- side  ditch  by  his  side  ;  it  is 
"  the  temptation  to  a  theft,  he  sneaks  quietly  into  it,  and  his  company  is 
"  soon  far  away  from  him. 

This  sneaking  off  in  all  kinds  of  ways  is  by  no  means  a  rare 
"  occurrence.  It  is  chiefly  by  these  kind  of  stragglers  that  such  a 
"  serious  melting  away  of  many  companies  in  battle  is  caused." 

"  The  same  man  who,  while  overlooked,  bears  himself  bravely,  will 
"  fall  off  when  left  to  himself." 

If  this  statement  of  the  case  be  equally  applicable  to  British  as  well 
as  to  Prussian  troops,  and  I  fear  that  none  who  have  been  in  action  will 
attempt  to  deny  it,  then  it  follows  that  any  system  by  which  the  super- 
vision over  troops  under  fire  is  diminished,  must  tend  to  lessen  the 
chances  of  success. 

Encouragement  of  straggling,  therefore,  may  also  be  added  to  the 
other  disadvantages  of  the  skirmisher- swarm  formation. 

The  last  but  not  the  least  objection  which  I  have  to  bring  against 
the  skirmisher-swarm  formation,  is  the  necessity  (produced  by  the 
undue  extension  of  the  front  line),  which  is  entailed  upon  the  artillery, 
of  firing  over  the  head  of  the  advancing  troops  almost  from  the  very 
commencement  of  the  attack.  As  the  writer  of  Essay  ISTo.  lY  says  : — 
"  In  firing  over  the  heads  of  infantry,  one  shell  bursting  short  amongst 
"  the  men  tends  more  to  demoralise  them  than  fifty  shells  from  the 
"  enemy  bursting  in  the  same  place  would  do.  The  confidence  of  infantry 
"  in  their  artillery,  which  it  is  most  essential  to  encourage,  is  ruined  by 
"  one  or  two  accidents  of  that  nature." 

Firing  over  the  heads  of  infantry  should  be  the  i^are  excejotion,  not  the 
rule,  and  should  only  be  permitted  "  when  artillery  has  already  got 
"  the  range  and  from  personal  observation  knows  the  points  of  the 
"  ground  in  the  enemy's  fronts,  which  are  endangered  by  it.  When  the 
"  infantry  approach  those  regions,  the  fire  should  at  once  cease." 

I  have  thus  enumerated  the  disadvantages  which  the  several  advo- 
cates of  the  skirmisher- swarm  formation  themselves  must  admit  that  it 
possesses. 

Even  amongst  the  Germans  there  is  still  considerable  difi"erence  of 
opinion  as  to  the  formation  best  suited  for  attack,  and  in  a  work  only 
lately  translated  from  the  German  by  Colonel  Edward  ISTewdigate, 
called  "  Experimental  Tactics  of  (Prussian)  Infiintry  in  the  year  1872," 
it  appears  that  the  line  formation  is  mentioned  as  preferable  to  the 
column  against  artiller}^  fire ;  and  as  a  very  appropriate  formation  for 
troops  lulien  statiofiary !  "  under  the  enemies'  fire  in  case  the  ground 
"  ofiers  no  cover  !  !  " 

The  following  passage  also  occurs  in  "  A  Tactical  Retrospect :  " — 
"  It  must  be  most  distinctly  understood  that  these  loose  irregular 
"  formations  which  we  have  here  alluded  to,  are  not  to  hold  good  on  all 
"  occasions  and  in  all  circumstances.     So  long  as  an  ofiicer  believes 
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"  "himself  to  be  in  a  position  to  gain  the  same  results  by  keeping  to  the 
systematic  forms  of  the  service,  he  is  quite  right  to  do  so." 
In  another  well-known  German  pamphlet,  entitled  "  On  the  Prussian 
Infantry  1869,"  the  following  passage  will  be  found: — 
"In  order  to  attack  a  position  defended  by  breech-loaders,  two 
"  points  must  be  taken  into  consideration  ;  first,  how  to  pass  over  the 
distance  of  from  400  to  50  paces  before  the  enemy,  without  being 
"  annihilated  ;  and  secondly,  how,  under  the  circumstances,  we  maybe 
"  enabled  to  have  the  troops  well  in  hand,  in  close  order,  at  the  moment 
"  of  the  shock.    The  skirmisher-swarm  attack  might,  perhaps,  answer 
"  for  the  first  point  of  view,  but  decidedly  not  for  the  second." 

Another  authority  on  the  late  war,  viz.,  the  Duke  of  Wurtemberg 
says : — "  One  must,  however,  be  cautious  in  drawing  conclusions  re- 
"  garding  the  possible  result  of  tactics  in  the  future  from  what  the 
"  Prussians  succeeded  in  doing." 

It  is  evident  that  the  adoption  of  the  skirmisher- swarm  formation 
was,  as  it  were,  the  inspiration  of  the  moment,  forced  upon  the  Prus- 
sians by  the  terrible  loss  which  they  suffered  at  St.  Privat,  when 
advancing  according  to  the  regulations  which  at  that  time  held  good. 
Success,  one  must  remember,  is  apt  to  mislead,  and  it  seems  to  me  that 
superior  numbers,  entire  disregard  for  loss  of  life  and  the  faults  of  the 
Prench,  had  probably  much  more  to  say  to  the  victories  of  the  Germans 
than  the  tactical  formation  by  which  they  were  won. 

Until,  however,  this  moot  point  be  decided,  and  the  "  individualised 
"  method  of  fighting  "  be  either  authoritatively  laid  down  for  guidance 
or  definitively  rejected,  it  would  seem  well  to  consider  how  we  can  instruct 
our  soldiers  under  our  present  system  ;  so  that  if  an  European  war  were 
to  come  upon  us  suddenly,  we  should  not  be  utterly  unprepared  to  meet 
the  altered  requirements  of  the  day. 

It  seems  to  me  that  it  would  be  well  to  draw  a  broad  line  between 
the  mere  mechanical  drill  of  the  company  and  battalion,  as  laid  down 
in  our  Field  Exercise  book,  and  its  practical  exemplification  when  troops 
are  supposed  to  be  moving  under  fire. 

The  one  should  be  called  Drill,  the  other  Manoeuvring. 
When  at  drill,  no  skirmishers  should  be  sent  out  to  cover  the  move- 
ments, this  should  be  reserved  entirely  for  manoeuvring. 

There  would,  of  course,  be  skirmishing-drill,  as  well  as  battalion- 
drill,  but  no  combination  of  the  two. 

I  attach  myself  the  very  greatest  importance  to  steady  drill,  and 
consider  that  now,  more  than  ever,  it  is  essential  not  to  neglect  it.  I 
cannot  do  better  than  quote  in  favour  of  this  view,  the  words  of  a 
General  OflBicer,  who  has  been  an  eye-witness  of  the  success  of  the 
Prussians  in  the  campaigns  of  1866  and  1870-71.    He  says : — 

"  Careful  and  accurate  drill  during  peace  is  the  best  preparation  for 
"  celerity  and  steadiness  in  war  :  "  "  more  than  half  the  movements  in 
"  the  best  and  most  simplified  drill  book  have  no  greater  practical  value 
"  than  to  make  the  men  ready,  perhaps  to  provide  for  a  case  which 
"  may  arise  once  in  a  century,  and  to  practise  Officers  in  giving  words 
"  of  command."  "  If  all  Officers  and  men  were  equally  intelligent 
"  and  perfectly  cool  under  fire,  it  might,  perhaps,  be  sufficient  to  drill 
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tliem  only  in  sucli  movements  as  would  be  used  in  the  field.  But 
"  they  are  not ;  tlierefure  careful  and  elaborate  drill  cannot  be  dis- 
"  pensed  with,  and  those  ivlio  think  that  because  many  field  movements 
"  are  not,  and  cannot  he  practised,  under  fire,  they  therefore  ought  not  to 
"  he  ijractised  m  jpeace  or  on  the  drill  ground^  are  in  my  humble  opinion 
"  very  much  in  tlte  ivrong^ 

I  feel  sure  that  the  sound  common  sense  contained  in  these  few  lines 
will  carry  conviction  home  to  every  soldier  who  has  thought  over  the 
matter,  and  who  may,  perhaps,  be  doubting  somewhat  whether  so 
much  attention  to  drill  minutiae  is  really  necessary. 

With  respect  to  manoeuvring  the  same  General  says  : — 

"  The  German  system,  however,  is  well  worthy  of  our  imitation  so 
"  far  as  general  principles  are  concerned.    To  quote  the  words  of  an 

Officer  who  was  present  in  the  field  during  the  late  war, — 'actual 
"  '  movements  in  the  field  as  done  by  the  Germans,  are  always  as 
"  '  simple  as  possible,  being  guided  by  two  common  sense  rules,  to  get 
"  '  to  the  place  where  you  are  wanted  as  quickly  as  possible,  and  in 
"  '  the  simplest  manner  possible.'  " 

When  a  company  or  battalion  is  manoeuvring,  every  movement 
should  be  made  as  if  in  presence  of  an  enemy.  The  position  of  the 
latter  should  be  pointed  out,  and  if  marked  out  by  flags  or  by  a  few 
skirmishers,  so  much  the  better. 

In  the  attack  of  the  future,  skirmishers  must  necessarily  play  a 
most  important  part.  They  should  be  made,  therefore,  to  fully  under- 
stand the  purpose  for  which  they  are  sent  out,  and  the  necessity  of 
moving  forward  with  the  least  possible  exposure.  When  firing,  they 
should  remember  that  quality  not  quantity  produces  the  most  effect. 

Skirmishers  must  never  be  recalled  in  order  that  the  line  may  open 
its  fire.  The  latter  must  move  up  to  the  former.  They  must  be 
accustomed  to  move  without  sonnd  of  bugle.  The  words  of  command 
must  be  conveyed  along  the  whole  line  by  the  Officers  and  non-com- 
missioned officers.  Troops  in  line  when  halted  should  at  once  lie 
down.  Firing  and  loading  should  be  carried  out  in  the  position  entail- 
ing the  least  exposure  to  the  enemy's  fire,  and  the  more  especially 
when  at  easy  shooting  distance  from  the  enemy's  position. 

An  advance  in  line  against  a  position  defended  by  breech-loading 
arms  and  within  easy  range  of  them,  must  be  looked  upon  as  almost 
hopeless,  unless  it  can  be  covered  efficiently  by  the  fire  of  special 
parties  told  off  to  keep  the  enemy's  fire  down.  The  fire  of  the  flank 
companies,  as  I  have  already  said,  appears  to  me  the  best  solution  of 
this  difficulty. 

By  some  such  means,  and  by  many  others  which  will  no  doubt  sug- 
gest themselves  to  Commanding  Officers  of  regiments,  infantry  may  be 
at  once  taught  to  move  in  the  manner,  which  will  insure  a  minimum  of 
loss  under  the  fire  of  modern  artillery  and  breech-loaders. 

The  separation  of  drill  from  manoeuvring  will,  I  feel  sure,  produce 
the  most  beneficial  results,  and  will  do  much  to  prevent  the  somewhat 
absurd  situations  which  now  too  often  occur  when  a  combination  of 
the  two  is  attempted. 

Whilst  1  have  thus  endeavoured  to  prove  that  no  radical  change  in 
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tke  tactical  formation  of  our  Army  is  really  required,  I  have,  I  trust 
also  clearly  indicated  the  important  changes  in  the  movement  of  our 
troops  when  under  fire,  which  I  consider  necessary. 

Those  changes,  however,  are  simple  and  easily  understood.  They 
are  merely  an  extension  of  our  present  drill,  and  do  not  entail  the 
study  of  an  entirely  new  system.  They  appeal  to  the  intelligence 
of  the  soldier,  and  are  calculated  to  give  him  an  increased  interest 
in  his  profession  ;  and  last  but  not  least,  they  will  enable  us  to  re- 
tain, in  spite  of  all  the  changes  in  modern  warfare,  that  two- deep 
line  formation  for  attack,  which  the  British  Army  has  always  looked 
upon  as  peculiarly  its  own. 


PHACTICAL  METHOD  OF  FINDmG  A  SHTFS  METACENTRE 
AT  GREAT  ANGLES  OF  INCLINATION. 

The  accompanying  paper  has  been  written  at  my  request  by  Mr.  Blom, 
the  Chief  Constructor  of  the  Norwegian  Navy. 
Its  great  importance  will  be  recognised  at  once. 

When  ships  were  constructed  with  high  sides  and  unarmoured,  the 
importance  as  regards  their  safety,  of  ascertaining  their  stability,  both 
when  they  existed  in  design,  and  afterwards  when  the  position  of  their 
centre  of  gravity  had  been  ascertained  experimentally ^  was  not  great ; 
but  now  no  class  of  gun-boat,  however  small,  no  class  of  ironclad, 
however  large,  is  allowed  to  go  to  sea  until  the  curve  of  stability,  of 
one  sample  at  least,  is  ascertained.  Hitherto  the  calculations  have 
necessarily  been  very  lengthy.  In  evidence  given  at  the  Court-martial 
on  the  "  Captain,"  it  was  stated  on  the  best  authority,— that  of 
Mr.  Barnes,  to  whom  we  owe  the  investigation, — that  it  required  a  whole 
month  for  two  experts  to  complete  the  calculations.  It  will  be  remem- 
bered that  Mr.  Laird  had  the  moment  of  stability  of  the  Captain's  " 
design  calculated  for  one  angle  of  heel  only  (10°  I  think)  before  the 
ship  was  constructed.  Had  so  short  and  simple  a  method  as 
Mr.  Blom's  been  known  to  him  then,  it  is  pretty  certain  that  he  would 
have  had  it  calculated  for  other  angles  as  well,  and  then,  that  the 

Captain"  would  reach  her  angle  of  maximum  stability  at  23°,  and 
lose  it  entirely  at  54°,  would  have  been  disclosed.  This  startling  fact 
would  have  led  no  doubt  to  the  ship  being  tested  to  ascertain  experi- 
mentally  the  position  of  her  centre  of  gravity  immediately  after  her 
arrival  in  a  Government  dockyard  ;  and  if  the  previous  calculations  had 
been  confirmed,  she  would  probably  have  had  her  masts  removed  or 
reduced  to  a  jury  rig. 

I  mention  the  above  to  prove  what  a  boon  Mr.  Blom  has  conferred  upon 
naval  constructors  and  upon  those  who  go  down  to  the  sea  in  ships." 
His  modesty  has  prevented  the  introduction  of  his  method  to  the  world 
before  now.  He  mentioned  it  casually  to  me  when  I  professionally 
visited  a  few  weeks  since  the  Royal  Dockyard  of  Horten  in  Norway. 
The  curves  of  stability  of  the  Norwegian  monitors  and  converted  gun- 
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boats  have  been  ascertained  in  this  way  and  its  accuracy  tested  by 
comparison  with  the  results  of  the  vigorous  but  very  lengthy  method. 

ALFRED  P.  RYDER, 

Vice- Admiral. 

Having  had  to  calculate  the  curve  of  stability  of  ships  of  rather 
peculiar  forms,  such  as  monitors,  according  to  the  plan  of  John  Eric- 
son,  I  have  found  the  regular  way,  described  by  Mr.  Barnes  in  the 
Transactions  of  the  Institution  of  J^aval  Architects,  less  serviceable 
on  account  of  the  want  of  continuity  of  the  transverse  sections  of  the 
ship,  besides  being  very  laborious  ;  and  I  have  been  induced  to  use  a 
different  way  for  finding  the  metacentre,  or  rather  the  statical  sta- 
bility of  a  ship  for  angles  of  inclination,  where  the  metacentre  may  not 
any  more  be  supposed  the  same  as  in  the  upright  position  of  the  ship. 

The  problem  of  finding  the  metacentre  at  a  given  angle  of  inclina- 
tion is  solved,  if  only  the  movement  of  the  centre  of  buoyancy  of  the 
ship  in  a  direction  parallel  to  the  inclined  water-line,  is  known.  This  is 
what  I  find  in  the  following  way: — 

I  at  first  determine  the  position  of  the  inclined  water-line  of  the 
ship  in  the  body-plan  by  first  drawing  it  at  guess  so  as  to  make,  ac- 
cording to  eyesight,  the  immersed  and  emersed  wedges  equal,  and 
afterwards  correcting  it  by  calculating  the  immersed  and  emersed 
volumes  and  dividing  the  difference  between  them  by  the  area  of  the 
inclined  water-line  ;  the  quotient  giving  the  quantity  the  assumed  in- 
clined water-line  is  to  be  raised  or  lowered,  according  as  the  emersed 
or  immersed  volume  is  in  excess. 

To  make  the  last-named  calculation  in  the  easiest  way,  I  measure  the 
immersed  and  emersed  areas  of  each  cross-section,  either  by  a  plain- 
metre  or  by  a  transparent  paper  of  squares  ;  then  take  the  sum  of  the 
immersed  and  of  the  emersed  areas  separately,  subtract  one  from  the 
other,  and  divide  the  difference  by  the  sum  of  the  breadths  of  the  sup- 
posed inclined  water-line  at  the  different  sections,  taking  only  one-half 
of  immersed  and  emersed  areas  and  of  the  breadths  of  the  inclined 
water-line  at  the  end  stations^  if  these  may  not  be  altogether  neglected 
as  they  generally  may ;  the  quotient  is  the  above-mentioned  correction 
in  the  height  of  the  inclined  water-line. 

I  next  have  a  set  of  models  of  the  different  transverse  sections  of 
the  ship,  drawn  in  the  body-plan,  cut  out  in  paper.  The  paper  models 
are  carefully  put  on  the  top  of  one  another  with  their  middle  line  and 
upright  water-line  corresponding,  and  then  secured  together  by  a  light 
stitch  of  thread  in  two  places.  The  inclined  water-line  is  drawn  on 
the  top  of  the  parcel,  which  is  then  cut  in  two  through  this  line,  the 
lower  part  representing  the  displacement  in  the  inclined  position  of 
the  ship. 

I  now  find  a  line  _L  to  the  inclined  water-line,  in  which  the  centre  of 
this  displacement  is  situated  (viz.,  the  centre  of  buoyancy  in  the  in- 
clined position)  by  balancing  the  parcel  on  a  horizontal,  sharp,  straight 
edge,  a,  />,  placed  at  right  angles  to  a  vertical  plane,  c,  cZ,  as  shown  in 
the  adjoining  sketch.  When  the  position  of  equilibrium  of  the  parcel 
on  the  edge,  (X,  1)^  is  found,  keeping  the  inclined  water-line  parallel  to  c,  d, 
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the  position  of  a,  h  is  marked  on  the  parcel  by  pressing  it  hard  against  the 
edge  ;  the  line,  a,  h,  is  then  transferred  to  the  body-plan,  by  putting 
the  parcel  of  paper  models  on  the  top  of  it,  and  prolonged  till  it  inter- 
sects the  middle  line  in  the  metacentre.  When  the  centre  of  gi-avity 
of  the  ship  is  marked  in  the  body-plan,  its  perpendicular  distance  from 
the  line  a,  h  at  once  gives  the  lever,  on  which  the  weight  of  the  ship  is 
acting  to  right  or  upset  the  ship,  and  these  levers  for  different  in- 
clinations are  the  ordinates  of  the  now  generally  known  curve  of 
stability . 


1 

^  1 

i 

\  1 

6 


It  will  be  seen  that  the  correctness  of  this  method  is  founded 
on  two  conditions,  viz.,  Istly,  that  the  centres  of  gravity  of  the  paper 
models  coincide  with  their  centres  of  figare  ;  and  2ndly,  that  the  weight 
per  square  unit  of  the  different  models,  is  the  same.  I  have  found  that 
common  drawing  paper  can  be  had  of  sufficient  uniformity  to  fulfil 
these  conditions  with  the  degree  of  exactness  required  for  practical 
purposes.  It  will  further  be  seen  that  the  method  is  an  application  of 
the  trapezoidal  rule  for  calculating  the  centre  of  gravity.  To  make 
this  rule  suflB.ciently  correct,  I  generally  divide  the  length  of  the  ship 
into  16  parts,  which  gives  15  intermediate  sections,  besides  the  two  end 
sections  which  are  neglected. 

I  have  by  experience  found  the  above-described  method  to  give  a 
sufficiently  exact  result,  when  it  is  executed  with  neatness ;  it  has  the 
advantage  of  saving  a  great  deal  of  mental  work  and  of  time.  As 
soon  as  the  inclined  water-lines,  corresponding  to  the  different  angles 
of  inclination,  have  been  determined,  the  process  is  only  a  mechanical 
one.  The  figure  of  the  sections  may  easily  be  pricked  through  from 
the  original  body-plan,  cut  out  and  put  together  by  a  number  of  as- 
sistants so  that  in  one  or  two  days  the  curve  of  stability  can  be  got 
out. 

TH.  A.  BLOM. 

Norway y  June  1873. 


THE  BATTLE   OF  WORTH. 
6th  August,  1870. 

By  Lieut.  E.  H.  H.  Collen,  R.A. 

(Staff  College  Prize  Essay,  1872.) 


PreUminary  Observations. 

If  it  be  neitlier  necessary  nor  desirable  to  enter  upon  a  lengtby  dis- 
quisition concerning  the  political  history  of  the  Franco- German  War 
of  1870-71,  we  cannot  afford,  on  the  other  hand,  to  neglect  the 
salient  points  of  the  attitude  of  the  belligerent  powers  prior  to  the 
declaration  of  war. 

The  plan  of  any  great  military  operation  is  invariably  dependent 
upon  political  considerations.  This  is  the  true  key  to  nearly  every 
military  problem  of  any  rank  in  the  history  of  the  world,  the  solution 
of  which  has  been  attempted  by  war. 

The  military  writer,  therefore,  who  desires  to  study  and  depict  the 
operations  of  war  in  their  greatest  breadth  of  outline,  must  obviously 
endeavour  to  grasp  the  political  situation  of  the  warring  nations,  in 
order  that  he  may  form  a  judgment  on  the  strategical  plans,  and  on 
the  power  of  either  side  to  take  the  initiative  in  the  campaign. 

Beyond  this,  he  must  make  himself  acquainted  with  their  military 
systems  and  resources.  In  attempting  this  difficult  task,  we  feel  our- 
selves still  dazzled  by  the  bright  light  of  the  great  events  which 
seemed  to  flash  past  us,  in  a  course  so  vivid  as  to  outrun  history. 

The  war  of  steel  and  shot  has  been  followed  by  a  war  of  pamphlets, 
and  the  military  student  who  tries  to  gain  information  concerning  the 
political  basis  of  the  war,  recoils  at  last,  wearied  out  by  accusation  and 
counter-accusation,  only  finding  relief  in. that  portion  of  the  mass  of 
writing,  which  treats  of  the  military  systems  of  France  a,nd  Germany, 
and  where  each  side  agrees  in  condemnation  of  the  former  and  lauda- 
tion of  the  latter. 

Political  Considerations. 

On  the  one  hand,  we  are  told  that  the  Germans  are  a  peace-loving 
people  ;  and  that  the  sudden  uprising  of  their  armed  million  only 
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demonstrated  the  greatness  of  tlie  quarrel  wliicli  was  forced  upon  them 
hj  an  nnjnstifiable  pretext. 

On  the  other,  we  learn  that  no  one  in  France  really  desired  war : 
that  each  General  (except  the  Minister  of  War)  knew  the  weak  points 
in  her  armour;  that  the  ancient  foe  of  France  gladly  seized  the  oppor- 
tunity offered  by  bad  diplomacy  to  put  her  in  the  wrong  at  the  outset, 
and  that  France,  unable  to  bear  the  passive  insolence  of  Prussia,  was, 
in  the  interests  of  national  honour,  obliged  unwillingly  to  throw  down 
the  gage  of  defiance. 

Are  we  able  to  determine  upon  whom  rests  the  responsibility  of 
entering  first  into  the  terrible  lists  where  Death  stands  the  arbiter  ? 

The  calmer  judgment  of  future  time  may  be  able  to  reply. 

It  will  be  sufficient  for  us  to  express  the  moderate  belief,  that  blame 
rests  upon  both  the  Governments  of  France  and  Germany. 

In  the  one  country,  war  was  desired  by  a  party,  which  saw  in 
successful  military  enterprise,  the  only  way  out  of  the  difficulties 
entangling  an  Imperial  Government.  The  old  cries  of  "  national 
frontier,"  and  national  honour  were  raised,  the  military  passions  of 
the  dominating  Parisians  were  inflamed,  and  the  more  moderate  and 
peaceful  counsels  of  those  who  shrank  from  an  appeal  to  arms,  were 
drowned  in  the  shouts  of  mistaken  patriotism. 

In  the  other  land,  a  great  statesman  had  long  been  preparing  for  the 
struggle  which  he  foresaw  must  come  to  pass  between  two  great 
military  powers,  both  possessing  enormous  armaments,  and  both 
desirous  of  holding  the  reins  guiding  the  destinies  of  Europe.  A 
military  despotism  was  to  be  maintained  and  propped  up  by  military 
success  ;  while  the  liberal  ideas,  beginning  to  undermine  the  system 
which  has  of  late  years  placed  Prussia  among  the  foremost  nations  of 
the  world,  were  to  be  thrown  back,  and  yield  themselves  captive  to  the 
fascinating  temptation  of  martial  renown.  The  dream  of  German 
unity  was  to  be  realised,  and  parties  and  peoples  were  to  be  bound 
together  by  ties  more  potent  than  those  of  ordinary  commercial  and 
political  interest.  The  memories  of  past  oppression  were  to  be  in- 
voked, and  the  divisions  of  the  German  race  were  to  be  united  against 
the  common  enemy. 

On  the  French  side,  since  the  time  war  had  been  tacitly  determined 
upon,  if  openly  disavowed,  the  probable  demeanour  of  the  South 
German  States  was  anxiously  canvassed.  Upon  this  demeanour  hung 
the  French  plan,  conceived  under  mistaken  belief  both  of  the  behaviour 
of  those  States,  and  of  the  power  and  accuracy  of  organisation,  which 
woidd  enable  France  to  seize  the  advantage  of  the  initiative  and  carry 
war  into  the  enemy's  country. 

Every  indication,  military  or  political,  shows  us  that  offensive  war 
was  intended,  and  that  the  original  idea,  was  the  passage  of  the  Hhine, 
the  separation  of  Southern  from  ^Northern  Germany,  and  the  assumed 
consequence,  alliance  with  Austria  and  Italy. 

We  are  told  in  a  pamphlet  which  bears  the  stamp  of  authority,  that 
this  plan  w^as  to  compensate  for  inferiority  of  numbers ;  and  its 
audacity  of  conception  might  command  our  admiration,  if  it  had  been 
accompanied  by  a  just  appreciation  of  the  military  power  of  the  foe. 
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But  the  political  basis  was  insecure.  ISTo  real  grounds  existed  for  the' 
belief  that  the  South  German  States  would  remain  passive  spectators 
of  the  invasion  of  their  soil,  or  would  unite  with  France  against 
Prussia. 

In  18GG  the  South  German  States  had  been  hostile  to  the  cause  of 
Prussia  against  Austria.  The  Peace  of  Prague,  however,  accomplished 
great  things  towards  German  unity.  The  retirement  of  Austria  from- 
interference  in  the  government  of  the  German  States ;  the  abolition 
of  the  Diet ;  the  great  strengthening  of  the  hands  of  Prussia  by  the 
annexation  of  Hanover,  Hesse-Cassel,  Nassau,  and  Schleswig-Holstein ; 
the  formation  of  the  North  German  Confederpttion,  and  the  military 
siiboTdincition  of  the  armies  of  the  South  German  States  to  the  King 
of  Prussia,  should  war  arise ;  all  combined  to  work  together  in  the 
direction  so  much  desired  by  a  large  party  in  Germany.  The 
Customs  treaties,  and  the  various  comm^ercial  relations  subsisting 
between  ISTorth  and  South  Germany  were  enlarged.  In  a  w^ord,  the 
military  domination  of  Prussia  was  established,  and  in  a  manner  which 
rendered  a  large  party  desirous  of  binding  themselves  in  a  great 
German  Confederation,  at  the  head  of  which  should  stand  the  power 
of  Prussia. 

It  is  difficult  to  believe  that  the  cou.rse  of  events  in  South  Germany 
could  have  been  watched  closely  by  French  diplomatists,  if  w^e  credit 
the  statement  which  affirms,  that  up  to  the  last  moment  the  French 
Foreign  Office  believed  that  the  South  German  States  would  join  the 
invader,  and  prefer  to  fight  or  passively  acquiesce,  in  the  struggle,  in 
military  subordination  to  a  foreign  and  alien  power,  rather  than  make 
common  cause  against  the  common  enemy. 

The  spirit  of  peoples  is  but  the  embodiment  and  gathering  up  of 
that  which  animates  individuals,  nor  did  it  require  a  profound  know- 
ledge of  human  nature  to  determine  that  the  balance  of  probability 
lay  on  that  side  of  the  political  argument,  which  asserted  that  the 
South  Germans  were  more  likely  to  unite  against  a  foreign  than  a 
domestic  foe. 

The  Frencli  Army, 

In  the  French  Army  matters  w^ere  scarcely  in  a  good  state  for 
opening  a  campaign.  The  lines  of  demarcation  between  Officers  and 
men  had  been  gradually  softened,  and  the  bonds  of  discipline  relaxed. 
The  minds  of  the  thinking  Officers  of  the  French  Army,  were  un- 
settled in  regard  to  the  many  important  questions  in  tactics  W'hich  the 
changes  of  late  years  have  brought  forward  ;  and  this  want  of  stability 
naturally  reflected  itself  upon  the  great  masses  of  the  men.  A  system 
of  enlistment  which  did  not  give  sufficient  men  for  the  reserve,  and 
the  dependence  upon  a  huge  untrained  levy,  the  Garde  Rationale 
Mobile,  united  to  hinder  the  production  of  a  military  force  adequate  to 
a  struggle  with  Germany. 

In  1866  the  reorganization  of  the  Army  had  been  commenced  by 
Marshal  Mel,  and  the  new  law  of  recruiting  w^as  a  vast  improvement  on 
the  Army  systems  successively  inaugurated  by  Gouvion  St.  Cyr,  and 
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Marslial  Sonlt  in  1818  and  1832,  wMcIl  had  liitlierto  obtained  as  tho 
basis  of  martial  preparation. 

The  change  became  law  in  February,  1868 ;  but  after  the  death  of  ■ 
Marshal  Mel  in  August,  1869,  the  reforms  v^ere  carried  out  in  a  feeble 
and  perfunctory  manner.  Still,  something  had  been  accomplished, 
and  public  opinion  was  ready  to  applaud  and  be  satisfied  by  the 
wonders  which  the  Chassepot  was  to  work  in  future  war,  while  the 
mysterious  mitrailleuse  was  accepted  as  a  great  military  discovery 
which  might  revolutionize  tactics. 

Few,  moreover,  cared  to  look  into  the  dry  details  of  military  organi- 
zation. The  French  system  ivas  one  luhich  required  time  to  develop  its 
strength.  Brigades  and  Army  corps  were  not  maintained  in  a  form 
which  admitted  of  easy  transition  to  a  war-footing.  In  1870  two 
corps  alone,  those  of  the  Guard  and  of  Chalons,  were  embodied, 
i^egiecting  the  natural  plan  of  localization,  and  territorial  distribution, 
which  the  Prussians  had  adopted,  the  outbreak  of  war  brought  with  it 
the  necessity  for  absolute  reorganization,  a  vastly  different  matter  from 
the  process  of  "mobilization."  Men  had  to  go  long  distances  to  join 
their  corps,  and  the  depots  for  equipment  were  in  some  cases  far  from 
the  points  of  concentration.  The  military  resources  of  the  country 
were  centred  at  Paris,  Lyons,  Marseilles,  Metz,  and  Strasburg;  the 
magazines  were  in  the  front  line  of  danger,  and  further  than  this,  the 
power  of  applying  these  resources  was  wielded  by  a  distant  authority 
at  the  War  Ministry. 

Military  AdministroAion, 

The  civil  administration  of  the  Army  swells  the  list  of  defects  in  the 
French  military  system.  It  would,  however,  be  most  unphilosophical 
to  follow  the  cry  which  rejects  everything  French  as  worthless,  and 
extols  the  military  preparation  and  feats  of  arms  of  their  adversaries 
in  blind  admiration.  We  had  long  looked  to  the  French  system  as  the 
perfection  of  mihtary  organization.  The  War  Ministry  of  France  was 
held  up  as  a  model  to  be  copied  in  Pall  Mall.  The  smoothness  and 
regularity  with  which  all  was  worked,  were  commented  upon,  and  we 
were  shown  how  excellent  was  the  concentration  of  the  whole  military 
husiness  of  the  country  under  one  single  head.  The  Corps  de  I'ln- 
tendance  Militaire  was  deservedly  admired,  and  the  views  held  by  some 
of  our  most  able  Officers  were  very  favourable  towards  the  French 
system.  And  not  without  reason ;  the  Intendance  had  done  excellent 
service  in  Africa,  the  Crimea,  and  in  Italy ;  the  Officers  were  men,  for 
the  most  part,  of  capacity  and  activity,  selected  for  their  talents,  and 
enjoying  high  consideration.  The  Transport  Service,  represented  by 
the  Train  des  Equipages  Militaires,  was  well  organized,  and  had 
received  considerable  commendation  from  independent  criticism. 
Officers  of  the  British  Army  were,  however,  not  wanting  to  note  defects 
in  the  system.^ 

*  See  note  by  Col.  Claremont,  C.B.,  Military  Attache  at  Paris,  in  Lord  Stratli- 
nairn's  Committee  Report,  Transport  and  Supply,  1867,  and  evidence  of  Sir  Gr. 
Balfour. 
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The  one  grand  defect  was  over-centralization^  and  the  attraction  of 
woi^k  to  the  War  Ministry  which  should  have  been  decided  locally. 
Apart  from  the  influence  which  is  said  to  have  corrupted  some  of  the 
employes  of  Government,  we  believe  it  will  be  found  that  the  above  is 
the  key  to  the  French  failure,  and  the  defects  of  the  ]personnel  of  the 
Intendance  were  comparatively  minor. 

In  peace-time,  business  flowed  quietly  through  the  "  proper  channel," 
was  received  into  the  official  mill,  and  after  receiving  "  due  considera- 
tion," was  diverted  into  the  course  which  led  to  ultimate  action  being 
taken  in  the  matter.  The  machinery  Avas  well  oiled,  much  trouble 
was  saved  to  subordinates,  and  the  power  of  the  War  Ministry  was 
increased.  But  when  the  rude  trial  of  war  came,  the  machine  was 
worked  to  its  highest  pressure,  the  channels  were  choked  to  repletion, 
and  the  machinery  was  thrown  out  of  gear. 

N^o  greater  lesson  can  be  presented  to  the  minds  of  the  present 
generation  in  the  absolute  dependence  of  all  modern  v/ar,  upon  military 
administration.  The  military  business  of  the  country  was  centred  at 
Paris ;  for  every  work  a  Ministerial  order  was  necessary,  and  the  wise 
remark  of  Marshal  Bugeaud  was  neglected  or  unheard:  "  On  perd  de 

vae  dans  la  paix  les  exigences  de  la  guerre,  et  on  fait  les  armees  pour 

la  paix." 

It  has  been  asserted  that  the  French.  Generals  were  not  good  military 
administrators.  If  they  had  been,  their  eflbrts  would  have  been 
fruitless,  for  under  the  present  conditions  of  warfare,  time  does  not 
allow  for  reorganization. 

Such  may  be  held  to  be  some  of  the  reasons  why  France  was  enabled 
only  to  bring  about  200,000  men  in  front  line  against  the  crushing 
masses  of  her  adversary,  while  she  had  at  the  utmost  only  300,000 
trained  and  disposable  troops.  But  France  and  her  Government  had 
received  warning.  Niel,  Thiers,  and  Trochu  had  lifted  their  voices  in 
vain.  Stoflel  had  explained  the  German  system  with  exhaustive 
ability,  and  had  clearly  pointed  out  the  disadvantages  of  the  French 
system  in  comparison  with  the  merits  of  the  German. 

These  men  laboured  to  disabuse  the  popular  mind  of  its  blind  self- 
confidence,  and  the  prophetical  Avritings  of  Trochu  and  Stoflel  stand  a 
monument  to  the  folly  of  military  vanity  in  past  glories.  They  were 
passed  by  in  silence  and  indiflerence,  or  treated  as  coming  from 
dangerous  disturbers  of  the  peace. 

If  the  Emperor  ^^apoleon  III  was  not  desirous  of  entering  upon  the 
war,  and  we  may  well  believe  it,  he  must  yet  be  held  responsible  for 
the  culpable  ignorance  shewn  by  his  War  Minister,  Marshal  Le  Boeuf. 
It  was  soon  to  be  found  out  how  even  the  military  qualities  of  the 
Empire  were  disastrous  failures.  In  brief,  the  Empire  may  have  been 
peace, ^  it  certainly  was  not  war. 

The  German  Army  and  its  Military  System, 

If  we  examine  the  military  system  of  Germany,  we  find  it  possessing 
those  attributes  and  qualities  in  which  that  of  France  was  deficient. 

*    L'Empire  c'est  la  Paix." 
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Strict  discipline,  strong  distinctions  between  officer  and  private,  a 
high  military  education  for  both,  large  reserves  of  trained  men,  the 
development  of  individual  intelligence  combined  with  the  cohesion  of 
the  single  forces  constituting  martial  power,  and,  above  all,  a  decen- 
tralisation in  administration  and  organisation,  appear  to  be  the  leading 
features  of  the  system,  which,  judged  by  the  standard  of  success,  seems 
to  have  closely  approached  human  perfection.  If  the  subject  of  this 
essay  were  the  military  organization  of  Prussia,  it  would  be  necessary 
to  turn  to  the  pages  of  history,  and  trace  the  growth  of  a  system  whose 
seeds  were  sown  in  the  bitter  experiences  of  Jena  and  Auerstadt,  to 
bear  fruit  in  the  triumphs  of  1866  and  1870-71. 

Time,  however,  is  wanting  for  this  purpose,  nor  can  we  do  more  than 
touch  upon  the  principles  of  that  organization  which,  as  has  been  well 
said,  has  made,  not  so  much  an  army  for  the  nation  as  a  nation  for  the 
army. 

The  standing  army  of  Prussia  consists  of  the  Active  Army,  the 
Reserves,  and  the  Landwehr,  and  in  this  order  denotes  the  passage  of 
the  army  contingent  taken  from  the  population  ;  from  the  one  portion 
of  the  whole  force  to  the  other  during  the  twelve  years  of  service. 
Very  curious  ideas  were  entertained  in  this  country  with  regard  to 
that  section  of  the  force  called  Landwehr,  and  we  were  bid  to  look 
abroad  and  see  what  could  be  effected  by  a  militia,  the  moderate 
objection  to  the  employment  of  the  term  "reserve,"  instead  of 
"  auxiliary,"  (an  objection  now  officially  recognized,)  being  placed  to 
the  account  of  professional  jealousy. 

The  territorial  division  of  Prussia  and  its  dependent  States,  the  for- 
mation of  corresponding  army  corps,  each  tactical  and  administrative 
unit  complete  in  itself,  the  power  of  mobilization  obtained  by  the 
system,  have  become  familiar  to  us,  and  need  no  consideration  in  this 
essay. 

In  Prussia  all  interests  are  subordinated  to  military  development. 
Mars  and  not  Plutus  is  the  god  of  society,  and  the  sacred  enclosure 
may  more  easily  be  entered  by  the  steel  than  by  the  golden  key. 

In  all  tiie  various  branches  of  industry  applied  to  war,  Germany  was 
well  prepared  for  the  great  campaign.  A  country  largely  productive 
of  grain,  she  has  within  herself  the  staple  of  human  subsistance.  The 
breeding  of  horses  for  military  purposes  is  carried  on,  and  under  the 
army-corps  system,  the  various  essential  requirements  in  materiel  are 
procured,  stored,  and  issued  with  facility.  In  administration  as  in 
tactics,  the  commanders  of  these  corps  are  treated  as  responsible  beings 
in  whom  a  great  trust  is  confided,  and  they  are  educated  up  to  that 
■responsibility,  which  is  not  fettered  by  central  authority,  nor  confused 
by  the  countless  orders  of  a  directing  power  ignorant  of  local  require- 
ments, and,  as  in  the  case  of  the  French  War  Ministry,  oftentimes 
framed  on  knowledge  obtained  in  theoretical  official  minutes. 

In  the  war  of  1866,  Prussia  had  marshalled  her  forces  victoriously 
against  a  powerful  foe.  She  took  counsel  upon  the  errors  and  defects 
which  were  then  displayed,  and  her  able  head- quarter  staff*,  endeavour- 
ing to  crush  outside  criticism  by  the  weight  of  authority,  were  yet  wise 
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enougli  to  profit  by  tlie  advice  whicli  they  appeared  to  neglect  and 
despise. 

The  foregoing  are  some  of  the  features,  and  which  can  merely  be 
indicated  in  this  essay,  of  that  system  which  has  for  sixty  years  formed 
the  study  and  care  of  successive  soldier- statesmen  in  Prussia.  Wrought 
by  years  of  toil,  springing  from  national  disaster,  it  has  been  gradually 
elaborated  until  it  has  reached  a  point  high  enough  in  the  scale  of 
destructive  perfection  to  command  the  deepest  adulation  of  its  friends, 
and  the  unwilling  admiration  of  its  foes. 

The  Military  Topography  of  the  Theatre  of  War. 

To  comprehend,  with  any  degree  of  accuracy,  the  military  operations 
of  the  whole  or  part  of  any  stragetical  plan,  it  is  necessary,  beyond  an 
acquaintance  with  the  political  situation  of  the  hostile  countries  and 
the  organization  and  power  of  the  opposing  Armies,  to  master  the 
terrain  upon  which  those  Armies  are  to  meet.  It  will  be  right,  there- 
fore, to  obtain  an  accurate  view  of  the  nature  of  the  country,  the 
mountains,  rivers,  communications  by  rail  and  road,  and  the  fortresses 
situate  in  the  theatre  of  war.-  We  shall  then  be  in  a  position  to  speak 
with  some  confidenqe  .upon  the  bases  of  enterprise,  the  lines  of  com- 
mu.nication,  and  the  general  plans  of  the  respective  Staffs,  and  further 
to  discuss  the  strategical  arid' tactical  situation  of  that  fraction  of  the 
French  Army  which  forms  the  especial  subject  of  this  essay. 

The  frontier  which  separated  the  two  countries  may  be  taken  as 
extending  from  Sierck  on  the  Moselle,  in  a  S.E.  direction  to  Lauterburg, 
near  the  Rhine,  thence  by  the  course  of  the  Lauter  to  the  former  river, 
and  by  the  Rhine  in  a  S.  direction  as  far  as  Basle.  On  the  1^.,  exten- 
sion for  purposes  of  invasion  is  barred  by  the  neutral  territory  of 
Luxemburg.    On  the  S.  by  Switzerland. 

The  frontier,  therefore,  was  re-entering  for  the  German  side,  and 
salient  for  the  French,  the  apex  of  the  angle  being  at  of  near  Lau- 
terburg. We  shall  presently  have  to  remark  upon  the  advantages  this 
form  of  frontier  conferred  upon  the  Germans. 

In  geographical  terms  the  theatre  of  war  was,  in  the  first  instance, 
comprised  by  the  basins  of  the  middle  Rhine  and  the  Moselle,  separated 
by  the  water-parting  line  of  the  Yosges  mountains. 

The  basin  of  the  Middle  Rhine  may  be  taken  to  mean  the  country 
drained  by  the  course  of  the  Rhine  from  Basle  to  Wesel.  But  for 
our  purposes  we  must  be  content  with  that  portion  which  lies  on  the 
left  bank  as  far  as  Cologne. 

The  left  portion  of  this  basin  is  hemmed  in  by  the  Yosges  Mountains, 
which  speaking  roughly  run  parallel  to  the  Rhine,  and  extend  from 
near  Belfort  to  the  Donnerberg  (Mont  Tonnerre),  W.  of  Worms, 
there  separating  into  the  two  branches,  the  Hardt  (in  which  is  Mont 
Tonnerre),  in  Rhenish  Bavaria  and  Hesse,  and  the  mountainous 
country  between  the  Rivers  Nahe  and  Moselle,  knoAvn  as  the  Hunsdruck 
and  Hochwald. 

ISTumerous  small  streams  which  rise  in  the  Yosges,  flow  into  the 
Rhine  after  a  short  course  and  are  not  strategically  valuable  as  defensive 
lines,  but  rather  as  avenues  of  approach  from  Germany.    In  their  course 
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near  tlie  Yosges,  however,  tliej  offer  tactical  positions  in  advance  of  tlie 
passes  tlirongh  wliicli  tliey  floAV. 

In  tlie  S.  portion  of  this  basin,  the  streams  from  the  Yosges  flow 
not  into  the  Rhine,  but  into  the  River  111,  which  is  a  tributary  of  the 
greater  river,  rising  S.W.  of  Basle,  and  flowing  in  a  somev/hat  parallel 
direction  until  it  enters  the  Rhine  above  Strasburg. 

The  first  stream  of  any  importance  is  the  River  Zorn  which,  rising 
in  the  Yosges,  runs  by  Saverne,  and  unites  with  the  River  Moder, 
which  latter  also  rises  in  those  mountains,  receiraig  several  streamlets, 
and  washes  Hagenau,  both  entering  the  Rhine  in  one  stream  near 
Drusenheim. 

The  next  is  the  LcCitter,  which,  rising  in  the  Yosges,  flows  near 
Pirmasens,  Weissenburg,  and  Lauterburg. 

The  more  northerly  rivers,  Rhine  tributaries,  need  not  be  mentioned 
here.  In  many  cases  they  mark  the  course  of  roads  which  would  be 
used  in  an  invasion  of  France  from  Germany. 

The  Rhine  itself  is  an  important  military  obstacle  of  which  the 
Germans  held  the  main  issues,  while  those  in  possession  of  the  French 
on  the  S.  portion  were  neither  so  numerous  nor  strong.  Beyond  this, 
the  issues  on  the  French  side  conducted  only,  that  is  directly,  into  the 
dif&cult  and  mountainous  tract  known  as  the  Schwarz-Wald  or  Black 
Forest,  and  its  continuation.  On  the  other  hand  the  German  isstoes  of 
■Coblentz  and  Mayence  turned  the  line  of  the  Yosges  Mountains. 

There  were  permanent  bridges  of  boats  at  Strasburg,  Fort  Yauban 
(a  ruin),  Germersheim,  Spires,  Mannheim,  Worms,  Mayence,  Coblentz, 
and  Cologne ;  and  railway  bridges  at  Strasburg,  Mannheim,  Mayence, 
Coblentz,  and  Cologne. 

The  basin  of  the  Moselle,  itself  a  tributary  of  the  Rhine,  is  forined 
on  the  E.  by  the  Yosges,  and  on  the  W.  by  the  Mont  Faucilles,  the 
Monts  de  la  Moselle  as  far  as  Toul,  and  the  Argonne  and  Ardennes' 
hills,  which  to  the  N".  join  the  Eifelgebirge,  whose  E.  direction  compels 
the  Moselle  to  enter  the  Rhine  at  Coblentz. 

On  the  right  bank  the  tributaries  of  the  Moselle  are  of  considerable 
size,  on  the  left  they  are  unimportant. 

The  Moselle  rises  on  the  ~W .  side  of  the  Yosges  near  the  highest  point 
of  those  mountains,  the  Ballon  d' Alsace.  It  has  a  tortuous  course  of 
about  286  miles,  with  a  mean  breadth  in  France  of  240  ft.  It  washes 
Remiremont,  Epinal,  Toul,  Frouard,  the  junction  of  the  . Paris,  Metz, 
and  Strasburg  railways,  and  where  the  River  Meurthe  joins  the  Moselle, 
Pont-a-Mousson,  Metz,  Thionville,  and  Sierck,  at  which  latter  point  it 
leaves  France.  The  Moselle  forms  a  base  of  enterprise  for  France  for 
offensive  purposes,  or  a  line  of  defence ;  but  it  is  too  far  advanced  as  a 
base  of  defensive  operations. 

Its  principal  tributaries  on  the  right  or  east  bank  are  the  River 
Meurthe,  which  rises  in  the  Yosges,  and  passes  by  Nancy,  the  Seille 
rising  in  a  long  W.  spur  of  the  Yosges,  and  flowing  by  Marsal  to  Metz 
through  a  marshy  country;  the  Sarre  also  rising  in  the  Yosges, 
running  past  Sarreguemines  (Saargemiind),  Sarrebruck,  Sarrelouis,  and 
Sarreburg,  entering  the  Moselle  near  Treves. 

The  Yosges  Mountains  extending,  as  has  been  mentioned,  from  near 
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Belfort  to  tlie  sources  of  the  Lauter  where  they  divide  in  a  IST.E.  and 
IS'.W.  direction,  have  a  length  of  about  170  miles.  The  most  difficult 
part  of  the  chain  lies  between  the  Ballon  d' Alsace,  about  4,000  ft.  high, 
to  Mount  Donon,  which  has  an  altitude  of  3,200  ft. 

These  Southern  Yosges  are  densely  wooded,  wide,  and  are  a  more 
serious  obstacle  to  military  operations  than  those  of  the  north.  The 
chief  roads  of  this  S.  section,  are : 

1.  Epinal,  Mulhausen  by  the  defile  of  the  Moselle. 

2.  St.  Die,  Colmar  by  the  pass  of  Bonhomme. 

3.  St.  Die  to  Schelstadt  by  the  defile  of  Ste.  Marie- aux-Mines. 

4.  St.  Die  to  Strasburg  by  the  defile  of  Schirmeck. 

The  ^T.  Yosges,  above  Mount  Donon,  are  less  mountainous  in 
character,  but  are  nmch  wooded  and  broken  up  by  ravines.  The  E. 
slopes  are  more  difficult  than  those  of  the  W.,  and  the  width  of  the  chain 
in  the  IST.  portion  is  not  more  than  20  miles  on  an  average  ;  the  S.  moun- 
tains having  a  breadth  of  about  30  miles. 

The  portion  terminates  in  the  hilly  country,  the  Hardt,  trending 
towards  Mayence ;  that  of  the  N.W.  towards  the  Moselle,  and  endings 
near  Coblentz. 

The  Northern  Yosges  (above  Mount  Donon)  more  immediately 
concern  us,  and  we  must  examine  more  closely  the  communications 
across.    They  are  : — 

1.  Saarburg,  Phalsburg,  Saverne,  Strasburg,  by  the  pass  of 
Phalsburg. 

2.  Hagenau  to  Bockenlieim  (Saar-Union)  by  the  pass  of  Liitzelstein 
(la  Petite  Pierre). 

3.  Hagenau  to  Saargemiind  by  Lichtenberg. 

4.  Hagenau  and  Weissenburg,  ISTiederbronn,  Bitsche,  Saargemiind  by 
the  pass  of  Bitsche. 

5.  Landau,  Zweibriicken  (Deux  Ponts). 

6.  Kaiserlautern,  Mannheim. 

7.  Saarlouis,  Kaiserlautern,  Mayence. 

Besides  these  main  roads  there  are  numerous  smaller  country  roads 
and  tracks.  It  may  be  convenient  to  remark  in  this  place  that  the 
roads  in  this  part  of  the  country,  even  those  known  as  secondary  and 
field-roads,  and  not  main  clmussees,  are  remarkably  good,  and  easily 
traversed  by  all  arms. 

With  regard  to  the  passes  themselves,  they  offer  good  positions  for 
the  construction  of  field-works,  and  the  retardation  of  a  superior  force 
by  an  inferior  one.  While  no  absolute  defence  could  be  made  for  any 
length  of  time  on  account  of  the  bye-roads  and  tracts  leading  over  the 
mountains,  the  main  cliaussees  could  easily  be  blocked  so  as  to  afford 
time  to  a  defending  army  to  concentrate  at  any  point  in  rear  of  the 
mountains.  The  passes  over  the  portion  of  the  Yosges  are  on  an 
average  about  1,000'  above  the  sea,  so  that  their  height  above  Alsace 
would  vary  from  600'  to  800'. 

On  the  E.  of  the  Yosges  lie  the  plains  of  Alsace  stretching  to  the 
Rhine,  undulating  and  intersected  by  the  streamlets  of  the  Yosges 
flowing  towards  the  great  river.  The  country  is  wooded,  but  in  many 
parts  open,  and  rich  in  cultivation. 
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On  the  W.  of  the  Yosgcs  the  hilly  country  of  Lorraine  extending- 
towards  the  Mouse,  has  an  altitude  above  the  sea  two  or  three  hundred 
feet  superior  to  the  plains  of  Alsace. 

The  roads  E.  of  the  Yosges  traverse  these  mountains  E.  and  \Y.^ 
affording  communications  between  France  and  Germany,  or  between 
the  basin  of  the  Rhine  and  that  of  the  Moselle.  E.  of  the  Yosges  they 
are  connected  by  the  main  chaussces,  Mayence,  Landau,  Hagenau, 
Strasburg,  and  Mayence,  Spires,  Lauterburg,  Strasburg. 

On  the  W.  side  of  the  Yosges,  the  roads  direct  on  Nancy  and  Metz, 
while  more  northerly  in  the  lower  valley  of  the  Moselle  the  roads  are 
difficult,  and  on  the  tops  of  hills. 

The  railroads  are  as  follow : — 

On  the      and  W.  of  Yosges — 

1.  Metz,  Forbach,  Saarbruck. 

Whence  lines  diverge  to  Treves,  to  Eingen  on  the  Rhine,  and  by 
Homburg  via  Kaiserlautern  to  Spire,  Mannheim,  and  'N.  to  Mayence, 
connecting  also  with  Germersheim  S. 

2.  Metz,  Sarreguemines,  Bitsche,  Hagenau,  Strasburg. 

3.  Metz,  ISTancy,  Luneville,  from  whence  a  railway  branched  to 
St.  Die ;  the  main  line  from  Paris  running  via  Brumath  to 
Strasburg. 

4.  Metz,  Yerdun,  and  Paris  line.  The  portion  from  Yerdun  to  Metz 
was  not  finished. 

Hagenau^  Weissenburg,  Landau,  Spire  were  also  connected  by  rail. 

5.  Kancy  was  connected  with  Paris,  and  also  via  Epinal  with  the 
S.  of  France. 

6.  Strasburg,  Colmar,  Mulhausen,  Altkirch,  Belfort. 

7.  Metz  and  ISTancy  were  connected  on  the  left  bank  of  the  Moselle. 
The  last  section  of  this  part  of  the  subject  is  the  fortresses. 

On  the  French  side,  the  country  between  the  Yosges  and  the  Rhine, 
Strasburg  is  the  only  fortress  of  any  importance,  as  the  others  may  be 
neglected.  The  Fort  of  Bitsche  is  naturally  strong  and  commands  the 
road,  but  it  is  commanded  with  modern  artillery  from  neighbouring 
hills.  The  Forts  of  Llitzelstein  and  Lichtenberg  either  lie  ofi*  the  road 
or  are  of  too  ancient  a  date.  The  Fort  of  Phalsburg  lies  2^  miles  off 
the  line  of  railway,  and  is  too  small  to  possess  any  power  of  attraction. 
Passing  to  the  line  of  the  Moselle,  we  find  Toul,  Metz,  and  Thionville  the 
fortified  points.  Of  these,  Toul  was  of  no  great  strength,  and  is  com- 
manded on  all  sides.  Metz  was  a  first-class  fortress,  containing  schools 
of  artillery  and  engineering,  arsenal  of  construction,  gun  foundry, 
powder  works,  laboratory,  and,  in  fact,  all  the  manufacturing  esta- 
blishments necessary  for  the  supply  of  all  materiel  of  war  and  equipment 
to  an  army  in  the  field.  Protected  by  a  very  strong  enceinte,  one  of 
Cormontaigne's  greatest  works,  and  through  the  ditches  of  which  the 
Moselle  flows,  it  was  to  be  rendered  a  vast  entrenched  camp,  by  the  con- 
struction of  detached  forts.  These,  however,  were  not  all  finished,  and 
the  connecting  and  minor  forts  were  altogether  wanting. 

Thionville  vs^as  only  important  as  a  tSte-de-pont. 

On  the  German  side,  we  see  the  issues  of  the  Rhine  in  its  lower, 
middle  course  held  by  the  great  fortresses  of  Cologne,  Coblentz,  and 
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Mayence.  On  the  more  sontlierly  portion,  Eastadt  is  the  only  place  of 
importance.  Saarlonis,  Landan,  and  Germersheim  do  not  possess  any 
strength  to  give  them  a  real  military  value. 

General  Strategical  Considerations. 

We  mnst  now  pass  on  to  a  brief  reviev^  of  the  various  courses  of 
strategical  action  which  were  open  to  the  Armies  of  France  and  Prussia. 

Eliminating  a  consideration  of  the  advantages  which  would  accrue  to 
France  by  offensive  movement  towards  the  lower  Rhine,  for  the  reason 
that  action  in  this  direction  is  barred  by  the  neutrality  of  Belgium  and 
Luxemburg,  we  may  fairly  agree  with  French  and  German  writers,  who 
are  unanimous  in  the  declaration,  that  quick  offensive  operations  upon 
South  Germany  would  have  been  the  best  course  for  France  to  pursue. 

Prior  to  the  war,  there  were  not  wanting  German  writers  who  de- 
clared that  the  extension  of  the  German,  or  rather  Prussian,  military 
frontier  southwards  was  an  element  of  danger,  and  that  a  maritime 
attack  would  paralyze  the  defence  of  the  Rhine.  It  certainly  seems 
reasonable  to  suppose  that  the  military  co-operation  of  South  Germany 
would  thereby  be  nullified,  and  several  German  cor2os  cVarmee  would 
have  been  completely  disturbed  in  their  efforts  of  mobilisation. 

Invasion  of  Germany  by  the  valleys  of  the  Sarre  and  Moselle  may 
also  be  placed  aside,  in  company  with  the  idea  of  an  offensive  move- 
ment towards  the  Lower  Rhine.  The  operations  of  a  large  Army  would 
be  difficult,  the  communications  being  restricted.  The  country  on  the 
right  bank  of  the  Moselle  is  hilly,  and  the  movement  would  bring  the 
invading  Army  in  front  of  Mayence  and  Coblentz.  A  further  reason 
exists  against  this  direction  for  invasion  in  the  fact  that  there  is  only 
the  railway,  Metz-Saarbruck-Bingen,  by  which  the  French  Army 
could  be  supplied. 

We  may,  therefore,  fairly  consider  that  for  France  offensive  move- 
ment above  Mayence  was  the  only  course  open,  if  invasion  of  Germany 
was  determined  upon. 

French  Flan, 

The  foregoing  considerations  doubtless  formed  the  basis  of  the  French 
strategical  plan,  and  which  is  held  to  be  as  follows  :^ — 

To  concentrate  150,000  men  at  Metz,  100,000  at  Strasburg,  and 
50,000  at  Chalons.  The  first  Army  on  the  River  Sarre,  and  the  second 
Army  on  the  Rhine.  The  enemy  would  be  unable  to  determine  whether 
this  concentration  was  intended  against  the  Rhenish  Provinces  or 
against  Baden.  The  union  of  the  Army  of  Metz  with  that  of  Strasburg 
was  then  to  follow,  and  the  Rhine  was  to  be  crossed  at  Masau,  leaving 
Rastadt  on  the  right  and  Germersheim  on  the  left.  The  division  of  the 
3rd,  or  Chalons  Army,  was  to  protect  the  rear  and  observe  the  ]^.E. 
frontier.  Great  political  results  might  be  expected  from  this  course 
of  action.    The  Southern  German  States  would  be  obliged  to  observe 

=^  "  Campagne  de  1870.  Des  Causes  qui  ont  amene  la  Capitulation  de  Sedan." 
Par  un  Officier  Attache  a  rEtat-major-Greneral. 
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neutrality,  and  the  first  Frencli  successes  might  obtain  the  alh'ancG  of 
Austria  and  Italy. 

The  French  base  of  operations  would,  in  this  case,  be  the  line  of  the 
Moselle  from  Metz  to  ISTancy,  and  Strasburg.  This  base  possesses 
several  advantages.  Metz  and  Strasburg  are  large  fortresses  and 
arsenals,  and  they  were  supposed  to  contain  within  themselves  every 
means  for  the  supply  of  an  army.  Nancy  is  the  chief  town  of  the 
department  of  the  Meurthe,  and  is  directly  connected  by  rail  with  the 
capital.  Metz,  Kancy,  and  Strasburg,  are  connected  by  railway,  and  a 
good  road. 

02:)erations  from  this  base  would  naturally  take  place  on  the  follow- 
ing lines  of  communication,  converging  on  Frankfort-on-the-Main. 

1st.  Metz  to  Mannheim  by  Sarrebruck,  Kaiserlautern,  Xeustadt, 
both  by  rail  and  road. 

2nd.  i^ancy,  Saverne,  and  along  the  left  bank  of  the  Rhine,  by  the 
two  great  roads  and  railway  mentioned  at  p.  435,  leading  on  Mannheim. 

3rd.  Strasburg,  across  the  Rhine,  leaving  Rastadt  on  the  left,  and 
moving  on  Stuttgardt. 

Besides  these  main  lines,  there  are  intermediate  roads  from  the  base 
of  operations  leading  across  the  Yosges,  by  which  the  country  between 
the  Yosges  and  the  Rhine  would  be  reached.  The  advanced  German 
work  of  Saarlouis  might  be  neglected,  for  it  was  not  armed,  while 
Landau  and  Germersheim  possess  no  military  strength.  This  plan  has 
the  advantages  of  turning  the  strong  places  of  Mayence,  Coblentz, 
and  also  Rastadt,  and  a  secondary  base  might  be  found  at  Spire,  Mann- 
heim, Worms. 

It  appears  to  us,  however,  that  the  movement  on  Stuttgardt,  and  the 
subsequent  wheeling  movement  which  would  be  necessary  to  confront 
a  Prussian  Army  on  the  Main,  would  give  too  much  time  for  the  con- 
centration of  that  army.  In  pivoting  on  their  left,  the  French  would 
have  to  form  front  for  battle,  parallel  to  their  line  of  communications 
with  their  base.  Paris  would  also  be  uncovered,  but  this  would  be  of 
secondary  importance  if  the  French  could  assure  themselves  of  bring- 
ing superior  numbers  against  the  first  Prussian  concentration,  and  of 
obtaining  a  great  tactical  success. 

If  this  reasoning  be  permitted,  it  would  seem  that  the  passage  of  the 
Rhine  between  Worms  and  Lauterburg  at  several  points  would  have 
been  probably  more  successful.  The  moQntainous  country  of  the  Black 
Forest  would  have  been  avoided ;  the  separation  of  Wurtemberg', 
Baden,  and  Bavaria  from  Prussia,  would  have  been  more  complete,  as 
so  much  time  would  not  have  been  given  for  the  army  corps  of  these 
States  to  fall  back  towards  the  Prussian  concentration. 

PriLSsian  Lines  of  Attach. 

Let  us  now  examine  the  lines  of  attack  which  Prussia  could  use  if 
she  was  permitted  to  seize  the  initiative. 

1st.  That  of  Saarbruck,  on  Metz,  or  N'ancy.  Saarbruck  is  evidently 
an  important  point,  being  the  junction  of  railways  from  Treves, 
Bingen,  and  Mannheim,  and  the  rear  is  protected  by  the  fortresses  of 
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Coblentz  and  Mayence,  which  thus  form  this  portion  of  the  German 
base  of  operations. 

2nd.  From  Mayence,  along  the  left  bank  of  the  Rhine,  lSrenstadt,"Weis- 
senburg,  Phalsburg,  Nancy,  and  Saverne  to  l^ancy,  thus  turning 
Strasburg  by  both  lines.  This  portion  of  the  base  would  therefore  be 
Mayence,  Mannheim,  Rasfcadt. 

3rd.  Friburg,  Mulhausen,  Belfort,  Langres,  giving  a  line  on  Paris. 

The  first  line  has  several  advantages.  The  right  is  well  jDrotected 
by  the  neutrality  of  Belgium  and  Luxemburg,  and  lateral  expansion 
for  the  march  of  columns  is  permitted,  which  can  then  be  concentrated 
in  the  area  between  Thionville  and  Saarbruck.  Treves,  the  extreme 
right,  and  Saarbruck,  are  connected  by  railway. 

The  second  line  turns  Strasburg  and  Metz,  and  gains  a  direct  line  to 
Paris,  but,  for  a  short  distance,  i.e.,  between  the  Vosges  and  the  RhinCy 
a  movement  along  it  partakes  of  the  character  of  a  flank  march  in 
narrow  country,  and  the  right  flank  might  have  been  exposed  to  a 
French  concentration. 

The  third  line  is  at  the  south  extremity  of  Germany,  and  as  a  sub- 
sidiary or  secondary  line  is  too  much  separated  from  the  others. 

We  have  stated  that  the  re-entering  nature  of  the  German  frontier 
gave  Prussia  a  considerable  strategical  advantage.  So  long,  howevery 
as  Strasburg  remained  in  French  hands  this  value  was  somewhat  im- 
paired, because  it  narrowed  the  German  eastern  base  to  Rastadt.  We 
shall  see  subsequently,  however,  that  this  eastern  portion  of  the 
German  base  was  of  essential  value  in  their  tactical  operations  east  of 
the  Vosges.  The  wisdom  of  those  gaiding  the  strategical  operations  of 
the  German  Army,  decided  to  cross  the  Rhine  in  their  own  territory, 
by  which  means  their  movements  were  concealed  to  the  last  moment, 
and  to  advance  on  the  strategic  front  Treves,  Landau,  entirely  on  the 
north  side  of  the  frontier,  thus  securing  the  base  of  the  Rhine  fortresses, 
and  directly  covering  Berlin.. 

General  Situation  and  Concentration  of  French  and  German  Armies. 

It  will  now  be  necessary  to  describe  briefly  the  general  situation 
and  forces  of  the  opposing  armies,  and  to  obtain  a  view  of  the  concen- 
tration on  each  side,  for  without  these  considerations  we  should  be 
unable  to  enter  upon  the  strategical  position  of  that  portion  of  the 
French  Army  under  Marshal  McMahon  which  was  to  receive  the  first 
attack  of  its  German  adversaries. 

On  tjie  12tli  July,  1870,  the  transport  of  French  troops  and  materiel 
of  war  towards  Metz  commenced. 

On  tlie  15th  July,  war  with  Prussia  was  proclaimed,  and  on  the 
19th,  the  declaration  of  war  was  handed  to  the  Prussian  Govern- 
ment in  a  document  which  contains  the  casus  IjcIU,  the  plan  of  raising 
a  Prussian  Prince  to  the  throne  of  Spain,  and  the  refusal  of  Prussia  to 
give  an  assurance  that  a  "similar  combination  "  should  not  be  again 
entered  into.  Thus  was  the  pretext  of  the  candidature  of  the  Prince  of 
Hohenzollern,  thinly  veiled  in  ofi&cial  language,  the  subject  of  a  declara- 
tion of  war,  summoning  two  great  civilized  nations  to  the  battle-field. 
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Wc  have  previously  remarked  that  in  peace-time,  witli  the  exceptioii 
of  the  Guard  and  the  Corps  at  Chalons,  France  does  not  possess 
formed  tactical  units  which  can  be  placed  readily  on  a  war  footing. 

On  paper,  and  according  to  French  official  documents  at  the  com- 
mencement of  1870,  the  French  Army  consisted  of — 


Actual  Army  .  . 
Reserves 
Guns 
Cavalry 

Garde  Rationale  Mobile 


400,000  men 
400,000  „ 
804 

38,000  (horses) 
550,000  men 


Total    . .        . .  1,350,000  men. 

In  the  early  days  of  July  the  movement  of  troops  took  place,  and 
the  men  on  furlough  were  recalled. 

Eight  Army  Corps  and  one  Cavalry  Reserve  Corps  were  first  formed, 
these  constituting  the  Field  Army. 

A  French  Army  Corps  consists  of  about  26,000  or  27,000  infantry, 
3,500  cavalry,  and  90  guns,  including  3  mitrailleuse  batteries. 

The  following  Army  Corps  were  now  formed : — 

Guard  Corps  commanded  by  General  Bourbaki. 
1st  Corps  „  „   Marshal  McMahon. 

2nd    „  „  ,,    General  Frossard. 

3rd    ,,  ,,   Marshal  Bazaine. 

4th    ,,  5,  ,,   General  de  Ladmirault. 

5th    „  ,,  ,,   General  de  Failly. 

6th    ,,  ,,  ,,   Marshal  Canrobert. 

7th    ,,  ,,  „   General  Felix  Douay. 

Reserve  Cavalry  Corps  in  3  divisions. 

These  corps  should  have  given  a  total  of 

241,000  Infantry. 
27,500  Cavalry. 
756  Guns. 

The  real  strength  of  the  corps  first  assembled  on  the  frontier,  fell 
far  short  of  these  numbers,  and  did  not  exceed  200,000  men. 

We  must  ascribe  this  discrepancy  to  the  absence  of  men  on  furlough, 
and  of  the  reserves  which  were  supposed  to  be  at  hand,  but  which,  in 
many  cases,  did  not  even  exist.  In  addition  to  these  causes,  some 
regiments  were  not  with  their  corps  and  could  not  be  brought  up  in 
time. 

The  first  troops  assembled  were  the  Guards,  the  Chalons  Corps, 
the  Army  of  Pans,  that  of  Lyons,  and  the  African  troops,  numbering 
about  5  corps,  but  by  the  25tli  Jidy,  7  corps  were  in  position,  though 
by  no  means  ready  to  take  the  field  in  a  condition  to  meet  the  onset  of 
their  powerful  foes. 

The  following  were  the  positions  of  the  corps  : — 

1st  Corps,  McMahon  at  Strasburg. 

2nd  Corps,  Frossard  at  St=  Avoid. 
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3rcl  Corps,  Bazaine  at  Metz. 

4th  Corps,  De  Laclrairanlt  at  Thionville. 

5th  Corps,  De  Failly  at  Bitsche. 

6th  Corps,  Canrobert  at  Chalons  ;  but  one  Division  was  at  Soissons 
and  one  at  Paris. 

7th  Corps,  Fehx  Douay  at  Belfort,  in  state  of  formation. 
Guard,  Bourbaki  at  Metz. 

The  magazines  were  placed  in  front  line,  the  various  corps  were 
scattered  over  a  wide  range  of  country,  and  the  Army  was  separated 
by  the  Yosges  mountains. 

Ignorant  of  German  military  instittitions,  confident  in  national 
superiority,  concentrating  first  and  organising  afterwards,  obtaining 
no  information  of  the  designs  of  the  enemy,  or  the  nature  of  his  con- 
centration, believing  it  impossible  for  the  Germans  to  take  the  initia- 
tive, such  were  the  military,  attributes  of  the  French  Army  and  its 
leaders,  reflected  indeed  from  the  whole  nation  of  which  an  army  is 
only  the  picture,  whose  lights  and  shades  are  strong  or  weak  according 
to  the  power  or  weakness  of  the  nation  it  represents. 

This  phase  of  the  campaign  was  soon  to  develop  into  another 
which  was  to  point  with  disastrous  clearness,  that  confusion  of  organi- 
zation must  inevitably  lead  to  confusion  and  misfortune  in  the  field. 

On  the  German  side  there  was  immense  numerical  superiority. 

The  war  strength  of  the  Korth- German  Army  stood  at  the  beginning 
of  1870,  in  actual  numbers,  as  follow : 

Standing  Army  (peace  footing)  300,000 

Reserves    350,000 

Landwehr        . .        . .        . .  370,000 


Total  1,020,000  trained  soldiers. 

And  in  addition  there  was  : — 

Ersatz  Reserve  . .        . .  700,000 

One  year's  contingent  (called  in 

at  once)   100,000 

Total  800,000  untrained  men. 

That  is,  there  were  1,800,000  men  available  for^military  service,  and 
of  which  1,000,000  were  trained  soldiers. 

In  addition  to  this,  Bavaria  furnished  2  Army  Corps,  and  Baden  and 
Wurtemberg  1  Army  Corps. 

The  Field  Army  therefore  disposable,  after  mobilisation  had  been 
effected,  numbered  about, 

466,000  Infantry. 
58,000  Cavalry. 
1,518  Guns. 

A  German  Army  Corps  may  be  taken  to  consist  of  26,000  or 
27,000  Infantry,  1,200  Cavalry,  and  84  to  90  guns. 
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Tlie  German  Army  was  divided  into  three  j)arfcs  : — 

I.  Army  under  General  Steinmetz,  about  55,000. 
II.  Prince  Frederick  Charles,  about  145,000. 

III.      „       „      The  Crown  Prince,  about  140,000. 

Army  IV  was  subsequently  formed. 

The  mobilisation  of  the  Army  commenced  on  the  16th  July. 
By  the  end  of  July, 

The  1st  Army  was  concentrated  about  Coblentz. 
2nd  „  Mainz. 

3rd  5,  „  „  Mannheim. 

The  advanced  concentration  followed  immediately  : — 
1st  Army  on  Treves. 

2nd    „  Homburg  in  Rhenish  Bavaria. 

3rd     „     in  rear  of  Landau  and  Germersheim. 

The  Reserve,  subsequently  the  IVth  Army,  was  assembled  at  Kaiser- 
lautern,  and  consistino*  of  the  IXth  and  Xllth  Army  Corps,  was  to 
support  the  Ilnd  and  Ilird  Armies  in  the  first  part  of  their  march. 

With  the  onward  march  of  the  1st  and  Ilnd  German  Armies  we  are 
not  concerned.  Our  attention  must  be  turned  exclusively  to  the 
action  of  the  Ilird  Army,  although  in  considering  the  results  of  that 
action,  we  shall  have  to  refer  to  the  direction  given  to  the  1st  and  Ilnd 
Armies.  July  passed  away  in  skirmishes  apparently  unimportant,  but 
valuable  in  the  intelligence  gained  by  the  enterprising  German  cavalry. 
This  intelligence  and  that  acquired  in  other  ways  by  the  German  head- 
quarters' stafp  quickly  bore  fruit. 

The  detail  of  the  Ilird  Army  was  as  follows  : — 

V.  Corps  commanded  by  General  Yon  Kirchbach,  consisting  of : — 

ri7th  Infantry  Brigade,  Yon  Bothmer. 

9th  Infantry  Division,  J  18th       „  „        Yoigts  Rhetz. 

V.  Sandrart  |  1  Rifle  Battalion. 

[  1  Regiment  Cavalry. 

T  £    i.     T\'  '  '       f  19th  Infantry  Bri2:ade,  SclionhofF. 
1 0th  Iniantry  Division,  J  on^i  w  i^i  tv/t 

a  1.    -^4-  \  20th       „  „  WalthervonMensburg. 

V.  Schmidt  \  1  Ty     '       J  n  1 

1^1  Regiment  Cavalry. 

'No.  5  Regiment,  Field  Artillery,  84  guns. 

Total,  25  Battalions,  8  Squadrons,  84  guns. 

XL  Army  Corps  commanded  by  General  v.  Bose,  consisted  of: — 

r 41st  Infantry  Brigade,  v.  Koblinski. 

21st  Infantry  Division,  J  42nd      „  v.  Thile. 

V.  Schachtmeyer       ]  1  Rifle  Battalion. 

LI  Regiment  Cavalry. 

oo  J  T  -T    4.     T\'  •  '      f  43rd  Infantry  Brio-ade,  v.  Kontzki. 
22nd  Infantry  Division  )  a  a.^  ^      '      o  i  i 

Y.  Gersdorff        )  f^*'^    ,  "       .    "  Schkopp. 

1  Cavalry  Regiment. 
No.  11  Regiment,  Field  Artillery,  84  guns. 

Total  25  battalions,  8  squadrons,  84  guns.  i 
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I.  Bavarian  Corps,  commanded  by  Von  der  Tann. 

1st  Infantry  Brigade,  Dietl. 

OrflP. 


1st  Division 
V.  Sfceplian 


ris: 
I  2n 


ord  Hifle  Battalion. 


1  Cavalry  Begiment. 

;3rd  Infantry  Regiment,  SclmlimaclLer. 
4tli       „  „  Straub. 

2  Rifle  Battalions. 
^1  Cavalry  Regiment,  v.  Mayer. 

1  Artillery  Regiment,  and  1  Cuirassier  Brigade. 
Total  25  battalions,  20  sqnadrons,  96  guns. 


2nd  Division 
V.  Sappenheim 


3rd  Division 
V.  Walther 


4tli  Division 
V.  Bothmer 


V.  Tliiereck. 
Maillinger. 


Wurtemberg  Division 


V. 


Obernitz 


II.  Bavarian  Corps,  commanded  by  General  von  Hartmann. 

f  5tli  Infantry  Brigade,  v.  Sclileicli. 
J  6tli       „  „        V.  Wissell. 

I  2  Rifle  Battalions. 
1^1  Cavalry  Regiment, 
r  7tLL  Infantry  Regiment, 
Jstli^      „       ^  „ 
]  3  Rifle  Battalions. 
[_1  Cavalry  Regiment. 
1  Lancer  Brigade. 

1  Regiment  Field  Artillery,  96  gnns. 
Total  25  battalions,  20  sqnadrons,  96  guns. 

Combined  Wurtemberg-Baden  Corps,  commanded  by  General  v. 
Werder. 

f  1.  Infantry  Brigade,  v.  Reitzensteiii. 
I  2.        „  „        V.  Starklofi". 

'  3.       „         ^  „        V.  Hligel. 
I  3  Rifle  Battalions. 
I  Cavalry  Brigade,  v.  Schiller. 
1  Regiment  Field  Artillery. 

or,  15  battalions,  10  squadrons,  54  guns. 

1.  Infantry  Brigade,  du  Jarry  Baron  v.  La 
Roclie. 

2.  Infantry  Brigade,  v.  Degeiifeld. 
Combined. 

3.  Infantry  Brigade,  Keller. 
1  Cavalry  Regiment. 
Cavalry  Brigade. 

^  1  Field  Artillery  Regiment, 
or,  13  battalions,  12  squadrons,  54  guns. 

4tli  Cavalry  Division,  commanded  by  Prince  Albreclit  of  Prussia. 

24  squadrons,  12  guns. 

Each  corps  had  its  complement  of  Engineers,  Artillery  and  Infantry 
Ammunition  Columns,  Sanitary  Detachments,  Reserve  Hospital  Depot, 
Horse  Depots,  Field  Battery,  and  Provision  Columns. 

On  the  night  of  the  3rd  August,  1870,  the  3rd  German  Army 
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bivouacked  between  Landau  and  G  ermersheim,  crossed  the  Lauter  on 
the  morning  of  the  4th,  and  defeated  the  French  Division,  Abel  Douay, 
at  Weissenburg,  after  a  gallant  defence,  by  this  small  outlying  detach- 
ment of  the  French  Army,  against  overwhelming  numbers. 

Field  Forces, 

Let  us  now  turn  to  examine  the  forces  Marshal  McMahon  had  at  his 
disposal,  and  the  strategical  value  of  the  position  he  had  resolved  to 
defend. 

The  1st  Corps  consisted  of : — 

1st  Infantry  Division    f  1.  Brigade,  Wolff. 

Ducrot  \  2.       „       de  Postis  du  Houlbec. 

2nd  Infantry  Division  1  t    -o  •    ^    iv/r  x 

i     T  II.  Brisfade,  Montmaire. 

Abel  Douay  ^  VeW^ 

(Pelle)  J"^-  " 

3rd  Infantry  Division  f  1.  Brigade,  L'Heriller. 

Baoult  \  2.  Lefebvre. 

4th  Infantry  Division  J  1.  Brigade,  Frabouiet. 
L'Artigue  \  2.        ,,  Lacretelle. 

r  Brigade,  Septeuil. 
Cavalry  Division      <       „  ISTansouty. 
Duherme  |^      ,,  Michel. 

Bonnemain's  2nd  Division  of  the  Cavalry  K-eserve. 
Artillery  Reserve,  48  guns. 

Total  of  1st  Corps,  49  battalions,  44  squadrons,  96  guns,  24  mitrail- 
leuses, engineers,  train,  &c. 

The  1st  Corps  lay  between  Hagenau  and  Strasburg. 

On  the  right,  at  Belf  ort,  80  miles  distant,  but  connected  by  a  double 
rail,  was  the  Vllth  Corps,  General  Felix  Douay,  in  process  of  formation. 

It  consisted  of — 

3  Infantry  Divisions.    Each  of  2  Brigades. 
1  Cavalry  Division. 
15  Batteries. 

Giving  38  battalions,  20  squadrpns,  90  guns. 

On  the  left,  about  Bitsche,  and  25  miles  from  Hagenau,  was  posted 
the  Yth  Corps,  commanded  by  General  De  Failly.    It  consisted  of — 
3  Infantry  Divisions. 

1  Cavalry  Division  (the  2nd  Cavalry  Brigade  did  not  reach  the 
corps.) 

lo  Batteries. 

Giving  39  battalions,  16  squadrons,  and  90  guns. 

The  command  of  McMahon  was  widely  scattered. 

On  the  25th  July,  the  1st  Division  (Ducrot)  was  posted  east  of 
Worth.  The  2nd  (Douay)  at  Hagenau.  The  3rd  and  4th  (Raoul  and 
de  I'Artigue)  in  Strasburg. 

The  Cavalry  Brigade,  Septeuil,  at  Sulz.  The  Cavalry  Brigade, 
ISTansouty,  at  Seltz,    The  Cuirassier  Brigade,  Michel,  in  reserve. 
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The  days  were  now  approaching  when  the  confidence  of  the  Com- 
manders of  France  in  the  power  of  the  Army  was  to  be  sorely  tried, 
and  already  signs  were  not  wanting  that  their  trust  was  shaken. 

At  the  end  of  July,  the  French  Head-quarter  Staff  became  aware 
that  the  initiative  no  longer  remained  an  easy  task  to  them.  The  con- 
centration of  the  German  armies  was  noised  abroad  and  the  scattered 
disposition  of  the  French  corps  was  thrust  unpleasantly  before  the 
minds  of  those  directing  the  French  operations. 

McMahon  was  now  directed  to  cover  his  communications  with  the 
Yth  Corps  at  Bitsche,  and  on  the  2nd  August,  the  2nd  Infantry 
Division,  under  Abel  Douay,  was  pushed  forward  to  Weissenburg,  to 
protect  the  march  of  McMahon's  forces  towards  Bitsche.  The  1st 
Division,  Ducrot,  was  moved  to  Worth.  The  remaining  divisions 
were  at  Hagenau  and  Strasburg. 

On  the  morning  of  the  3rd,  Douay  received  information  of  the 
advance  of  the  Ilird  German  Army.  On  the  4th,  he,  with  8,000  men, 
received  the  attack  of  the  heads  of  the  columns  forming  this  Army, 
and  after  a  brave  resistance  was  forced  to  retire. 

That  afternoon,  McMahon,  who  was  at  Strasburg,  received  the  news 
of  Douay 's  defeat,  and  made  the  following  dispositions  : — 

*  The  3rd  and  4th  Divisions  on  Worth. 

The  Cavalry  Divisions  on  Worth. 

He  telegraphed  to  the  Yllth  Corps  (Felix  Douay)  to  send  whatever 
assistance  was  possible. 

On  the  evening  of  the  4th,  McMahon  was  at  Hagenau. 

The  5th  was  occupied  in  making  preparations  to  accept  battle  in  the 
position  of  Worth. 

The  evening  of  the  5th  he  telegraphed  to  General  De  Failly  that  the 
Emperor  had  placed  the  Vth  Corps  at  his  (McMahon's)  disposal,  and 
he  requested  De  Failly  to  unite  with  him  at  the  earliest  hour  possible. 

On  the  evening  of  the  4th  August,  the  positions  of  the  corps  of  the 
Ilird  German  Army  were  as  follow : — 

Vth  Army  Corps  at  or  near  Weissenburg. 
Xlth        ^   „  ,,  ,y 

1st  Bavarians  „  ,, 

Ilnd      ,,  ,,  Oberhofen  and  Steinselz. 

Wurtemberg-Baden  Corps — Lauterburg,  Selz. 
^      T     -n.-  •  •        f  2nd  Weissenburg:,  in  rear. 
Cavalry  Divisions  |       Weissenbur|,  Altenstadt. 

For  the  5th  the  following  dispositions  were  made  : — 

The  Yth  Corps  on  Preuschdorf. 

The  Xlth      „  Sulz. 

The  1st  Bavarian  on  Ingolsheim. 

The  Ilnd       ,,  Lembach. 

The  Wurtemberg-Baden  Corps  on  Aschbach. 

Marshal  McMahon  had  now  deliberately  resolved  to  stand  and  bar 
the  passages  of  the  Yosges. 

*  These  were  on  the  evening  of  the  3rd  between  Eeichshofen  and  Hagenau. 
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Strategical  Position  of  Worth. 

Let  us  examine  the  strategical  value  of  Worth  in  relation  to  the 
general  line  of  the  French  disposition,  and  the  advance  of  the  German 
armies. 

The  position  of  Worth  covered  the  passes  of  the  Yosges  against  an 
enemy  advancing  southwards  between  those  mountains  and  the  Rhine. 
It  possessed  in  itself  an  attractive  power,  for  no  enemy  could  advance 
along  the  great  roads  running  parallel  to  the  Rhine,  so  long  as  the 
position  should  be  held  by  strong  force ;  such  a  movement  would  be 
essentially  a  flank  march  in  presence  of  an  enemy,  and  the  right  flank 
of  the  column  of  march  would  be,  in  military  parlance,  completely  lent 
to  the  enemy. 

Worth,  therefore,  may  be  said  to  have  covered  the  passes  of  the 
Vosges  southward  of  the  Lauter,  and  to  have  commanded  the  main 
ehaussees  of  Alsace  on  the  left  bank  of  the  Rhine. 

Beyond  this,  the  position  may  be  said  to  cover  directly  the  passes 
from  an  enemy  crossing  the  Rhine  from  Baden.  This  idea  may  have 
received  some  development  in  the  demonstrations  German  detachments 
made  on  the  right  bank  of  the  Rhine. 

Worth  was  connected  by  good  roads  and  a  railroad  with  the  right 
and  left  corps,  the  7th  and  the  5th,  and  with  Strasburg. 

Above  all,  political  motives  probably  insisted  upon  a  stand  being 
made  for  the  plains  of  Alsace.  Adherence  to  the  sound  military 
principle,  the  abandonment  of  territory  for  the  purposes  of  concentration, 
was  neglected,  and  the  self-confidence  of  the  French  head-quarters 
prompted  the  Marshal  to  encounter  what  he  considered  the  possibility 
but  improbability  of  a  defeat,  rather  than  the  certainty  of  a  revolution. 

When  we  have  said  the  foregoing,  we  have  exhausted  the  list  of  the 
strategical  advantages  possessed  by  the  position  of  Worth. 

The  first  striking  point  is  that  it  was  only  5  miles  distant  from  the 
Yosges  Mountains.  No  second  position  could  be  found  under  the 
shelter  of  which  a  beaten  Army  might  reform  for  defence.  Indeed, 
we  may  go  a  step  further,  and  say  that  for  all  practical  purposes  it  was 
on  the  Yosges  line  itself. 

The  right  wing  of  the  French  Army  was  separated  from  the  left, 
the  Army  of  Metz,  by  the  Yosges  Mountains,  and  an  elementary 
principle  in  the  defence  of  either  a  strategical  or  tactical  line,  viz.,  the 
power  to  concentrate  on  any  part  of  it,  was  neglected. 

In  fact,  the  position  of  Worth  was  disunited  from  the  other  fraction 
of  the  French  Army,  and  the  acceptance  of  a  battle  there  could  only  be 
justified  as  belonging  to  an  independent  campaign.  In  this  case,  supe- 
riority of  numbers  and  certainty  of  tactical  victory  might  render  it 
permissible  to  deliver  battle  in  this  position. 

In  the  actual  disposition  of  the  French  corps,  the  value  of  Worth  and 
the  defence  of  the  Yosges  seems  to  have  been  completely  misapprehended. 
And  this  seems  the  more  extraordinary  as  the  text- book  of  military 
geography,  used  in  the  Military  Colleges  of  France,  is  clear  enough  in 
teaching  the  difficulty  of  defending  the  line  of  the  Yosges.  It  needs  no 
profound  acquaintance  with  strategy  to  see  how  thoroughly  the  line  of 
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the  Yosges  is  turned  by  an  advance  from  the  strong  fortresses  of  May- 
ence  and  Coblentz.  Is  it  possible  the  French  Commanders  could  have 
supposed  the  Germans  would  have  neglected  the  advantages  given  to 
them  by  their  natural  base,  and  a  line  v^hich  directly  covered  Berlin  ? 

This  consideration  brings  us  to  the  question  of  De  Failly's  pos- 
sible action.  De  Failly  had  a  corps  of  30,000  men  with  which  he 
was  to  keep  up  communication  with  the  right  wing  and  the  right 
portion  of  the  left  wing  of  the  French  Army.  He  knew  of  the  Prussian 
concentration  at  Kaiserlautern,  and  Homburg,  but  he  could  not 
anticipate  that  the  weight  of  the  Ilnd  Army  could  be  directed 
against  Saarbruck ;  an  advance  on  the  Zweibriicken-Bitsche  road 
would  menace  his  communications  with  the  main  French  Army.  Con- 
sequently an  advance  of  the  Germans  on  the  western  side  of  the  Yosges 
would  isolate  him  from  the  main  body  of  the  French  Army.  These 
considerations  probably  led  to  the  order  sent  to  him,  through  McMahon, 
that  his  corps  was  placed  at  the  Marshal's  disposal,  in  the  hope  that 
tactical  victory  might  compensate  for  faulty  strategy. 

We  shall,  further  on,  allude  to  De  Failly's  scattered  disposition,  and 
his  non- support  of  McMahon. 

Apart  from  the  closeness  of  Worth  to  the  Yosges,  it  was  too  far  from 
Strasburg  to  rely  uppn  that  stronghold  as  a  support  in  case  of  retreat, 
such  a  line  ;would  have  been  endangered  by  the  Prussian  advance, 
while  it  was  6nly  allied  to  the  other  portions  of  the  French  Army  by  a 
weak  and  extended  connection. 

Retreat  on  Bitsche  was,  without  considering  the  difficulty  of  the  line, 
only  bringing  the  retreating  force  towards  fresh  danger  (assuming  that 
the  absolute  advance  of  the  Ilnd  German  Army  on  Saarbruck  was 
unknown),  so  that  the  only  course  open  in  the  case  of  defeat  would 
be  to  retire  by  the  passes  of  Lichtenberg  and  Petite  Pierre,  assisted  by 
the  railway  from  Hagenau,  which  in  its  circuitous  course  to  Saverne 
and  Phalsburg  might  be  endangered  by  the  active  operations  of  the 
Prussian  cavalry. 

Further,  the  line  of  battle  which  must  be  formed  on  the  Worth 
position  has  its  direction  strategically  advantageous  for  its  worst  line 
of  retreat,  that  by  Bitsche,  while  for  retreat  towards  Hagenau  or 
Saverne  the  line  of  battle  must  be  formed  parallel  to  the  line  of  com- 
munication. 

Description  of  NeighhourJiood  and  Battle  Field. 

The  Yosges  Mountains,  between  Permasens  on  the  W.  and  Weis- 
senburg  on  the  E.,  assume  the  character  of  a  long  promontory  jutting 
out  between  two  bays.  In  the  northernmost  of  these  bays,  rises 
the  Biver  Lauter,  and  in  the  most  southerly,  the  little  Biver  Sauer. 
The  long  spur  or  promontory  running  in  S.E.  direction  turns,  near 
Weissenburg,  nearly  due  S.,  parallel  to  the  Yosges  or  the  Bhine, 
forcing  the  Sauer  into  a  like  parallel  course  until  near  Worth  it  re- 
leases it,  and  allows  it  to  hnd  its  way  towards  the  great  river. 

It  is  this  high  ground  parallel  to  the  Yosges  which  is  called  the 
Hoch-AYald,  and  whose  southern  spurs,  of  gentle  slope,  still  clinging  to 
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the  course  of  tlie  Saner,  form  tlie  position  from  which  the  Prnssian 
Ilird  Army  was  to  advance  in  attack  against  McMahon's  forces  holding 
the  ground  on  the  opposite  bank  of  the  stream. 

The  Yosges  prom.ontory  or  spur,  of  which  we  spoke  above,  decHnes 
into  hilly  ground  until  it  makes  the  turn  near  Weissenburg,  where  it 
assumes  a  height  of  800  feet,  forming  a  high  wood- covered  range  of  hills 
some  6  miles  long,  and  a  prominent  object  in  the  landscape  for  many 
miles. 

From  this  Hoch-Wald,  trend  out  many  spurs  sloping  very  gently  S.E. 
towards  the  low  wooded  country  between  them  and  the  Rhine.  Many 
streamlets,  rising  in  the  Hoch-Wald,  flow  down  between  these  spurs 
towards  the  lower  plain  country,  and  their  S.W.  banks  offer  favourable 
positions  for  defensive  actions  ;  the  left  resting  on  the  Hoch-Wald,  and 
the  right  observing  the  low  ground  to  which  the  spurs  all  gradually 
sink. 

The  country  therefore  S.E.  of  the  Hoch-Wald,  between  Weissenburg 
and  Worth,  may  be  described  as  one  strongly  undulated.  The  ground 
is  much  cultivated,  here  and  there  largely  wooded,  dotted  by  numerous 
villages,  sometimes  clustering  very  near  to  each  other,  a  land  traversed 
by  numerous  good  roads,  and  remarkably  easy  for  great  military  com- 
binations. 

The  Sattle  Field. 

The  battle  field  of  Worth  may  be  described  as  formed  by  two  parallel 
lines  of  hills^  whose  altitude  is  about  300  feet  above  the  River  Saner, 
which  flows  between  them  in  a  meadow  valley,  of  a  breadth  varying  from 
300  to  1,200  yards.  The  eastern  line  of  hills  somewhat  commands,  at 
points,  the  western  range. 

The  eastern  line  of  hills,  forming  the  Prussian  position,  is  about  2|- 
miles  in  extent,  i.e.,  from  the  village  of  Gorsdorf  to  Gunstett  (see 
Plate  xxv).  We  have  called  this  the  Prussian  "position,''  because  the 
extension  of  the  line  along  the  W.  slopes  of  the  Hoch-Wald  and  towards 
Langensulzbach  can  hardly  be  called  a  position  in  the  ordinary  military 
meaning  of  the  term. 

The  opposing  line  of  hill,  upon  which  the  French  Marshal  ranged 
his  forces,  was  nearly  twice  as  long  as  what  we  have  termed  above,  the 
Prussian  position,  so  that  the  French  line,  about  4|  miles  long,  may  be 
said  to  have  outflanked  that  line  of  hill  on  fche  Prussian  side  over  which 
they  made  their  main  attack,  by  about  a  quarter  of  its  extent  on  either 
side. 

The  French  position  of  Worth  was  of  sufB.cient  strength  to  be  a 
tactical  temptation  to  Marshal  McMahon  to  endeavour,  in  this  chosen 
place,  to  stay  the  onward  march  of  the  columns  of  the  Ilird  German 
Army. 

Distant  not  five  miles  (as  the  crow  flies)  from  Mederbrunn,  the  little 
town  at  the  E.  debouche  of  the  pass  of  Bitscbe,  traversed  along  its  extent 
by  fair  country  roads,  and  transversely  perpendicular  to  the  general 
front  by  a  good  chaussee,  its  left  flank  resting  on  large  woods  and  its 
right  domineering  the  low  country  in  front,  and  trending  back  to  the 
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road  which  might  be  a  line  of  retreat,  and  with  open  ground  imme- 
diately in  front,  which  could  be  swept  by  fire  from  spurs  which  ran 
forward  like  natural  bastions  ;  we  cannot  wonder  that  the  Marshal  felt 
unwilling  to  abandon  such  advantages  without  a  struggle,  and  rather 
determined,  confident  in  the  valour  of  his  troops  and  the  strength  of 
his  position,  to  stake  his  fortunes  upon  one  throw  of  the  die. 

The  high  ground  or  line  of  hills  upon  which  the  French  troops  were 
ranged,  is  formed  by  the  S.E.  slopes  and  spurs  of  the  Yosges.  It  can 
scarcely  be  called  a  plateau,  except  in  a  very  wide  sense,  for  it  is  broken 
up  into  numerous  small  plateaus  and  undulations.  Two  of  these  are 
tolerably  marked,  how^ever,  by  the  positions  of  the  villages  of  Neuweiler 
and  Froschweiler.  The  right  half  of  the  position  is  divided  very 
distinctly  into  two  parallel  positions  by  the  valley  through  which  runs 
the  little  streamlet,  the  Eber. 

The  main  line  of  the  hills  forming  the  French  position  may  be  taken 
as  parallel  to  the  chaussee  Niederbrunn,  Reichshofen,  Hagenau,  and 
about  2|-  miles  in  front,  while  immediately  in  advance  and  commanded 
by  the  line  of  hill  runs  the  Worth- Hagenau  road,  an  excellent  line  of 
communication  24  feet  wide,  and  raised  above  the  marshy  meadow-land 
through  which  it  runs. 

The  line  of  the  French  position  is  also  shewn  by  the  stream  which 
flows  from  the  lateral  valley  of  Langensulzbach,  joining  the  Sauer  at 
Worth,  which  thence  flows  with  a  breadth  of  about  30  feet  and  ordinary 
depth  of  2  feet  or  3  feet,^  meandering  and  winding  southwards  until  it 
enters  the  low  country  at  the  outlet  of  the  valley  where  it  turns  in  a  S.E. 
direction  to  flow  through  the  fertile  plains  of  Alsace  towards  the 
Rhine. 

Worth  itself  is  a  small  town  completely  commanded  by  the  hills  on 
both  sides.  Through  it  passes  E.  and  W.  the  high  road  Reichshofen- 
Sulz,  at  which  latter  place  this  road  joins  the  main  Weissenburg- 
Hagenau  chaussee.  At  right  angles  to  this  Reichshofen-Sulz  road,  is 
that  of  Lembach,  Langensulzbach,  Worth,  Hagenau,  and  from  this  at 
about  1,500  yards  IN",  of  Worth,  branches  off*  another  road  which  follows 
the  course  of  the  Sauer  for  some  distance,  crosses  it,  and  attains 
Lembach  via  Mattstall.  From  Worth  also,  or  rather  from  the 
Reichshofen-Sulz  road,  and  100  yards  beyond  the  last  houses  of  the 
town,  on  the  right  passes  the  road  to  Spachbach,  and  on  the  left  or 
the  road  to  Gorsdorf. 

The  left  of  the  French  position  lay  on  the  hills  which  trend  back 
from  the  little  village  of  Langensulzbach.  Here  a  small  stream  runs 
through  a  valley  some  400  yards  wide,  open,  and  with  its  N.E.  slopes, 
in  many  parts  very  open  to  those  posted  on  the  French  side.  This  line 
of  hill  on  the  French  left  was  not,  at  its  crest,  so  high  as  the  front  line, 
fairly  indented,  not  wooded  on  the  slope,  but  sprinkled  with  trees  and 
copses.  About  halfway  between  Langensulzbach  and  Worth  a  deep 
ravine  runs  back,  widening  out,  forming  small  lateral  ravines,  and 
whose  sides  are  thickly  wooded. 

The  summit  of  this  part  of  the  French  position  is  at  Neuweiler,  a 

*  It  was  from  5  to  6  feet  deep  on  the  6th  August,  187C. 
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straggling  village  situated  on  the  road  from  Froschweiler,  on  the  slopes 
and  spurs  of  the  plateau-like  ground  upon  which  was  posted  the  French 
left.  This  ground  sinks  gradually  down  to  a  stream  which  flows 
towards  Reichshofen  through  a  dense  forest  which  covers  the  left 
rear  of  the  French  position,  and  extends  in  broken  and  accidented 
ground  to  the  foot  of  the  mountains. 

Returning  to  the  French  line,  the  straggling  village  of  Froschweiler, 
partly  situated  on  the  level  and  partly  on  the  slopes  towards  Worth, 
commands  the  long  ravine  in  front,  which  widens  out  into  the  low 
meadow-land  through  which  the  Sauer  flows.  The  left  of  this  ravine, 
looking  from  the  French  position  forms  a  long  spur,  indented  by  smaller 
ravines,  and  covered  by  a  wood  which  gradually  stretches  from  the 
crest  near  Froschweiler  down  to  the  point  where  the  Langensulzbach 
valley  trends  back  in  a  N.W.  direction.  The  slopes  of  this  part  of  the 
position  are  covered  with  vineyard  and  cultivation,  and  their  steepness 
varies  from  5°  to  15°. 

The  road  from  Froschweiler  to  Worth  leads  over  a  long  spur  which 
runs  out  towards  the  town.  A  similar  spur,  broken  in  folds,  slopes 
forward  in  the  same  direction,  and  between  these  lies  a  large  ravine, 
with  a  gentle  declivity  of  4°  or  5°,  which  is  commanded  by  the  ground 
on  the  line  Froschweiler-Elsashausen.  Upon  the  knoll  or  crest  of  this 
last  spur  stands  the  key  of  the  French  position,  the  village  or  hamlet 
of  Elsashausen. 

This  Elsashausen  spur  breaks  forward  to  the  right  front  in  gentle 
folds,  down  to  the  road  Worth- Hagenau,  with  slopes  from  5°  to  8°.  A 
long  wood,  the  Niederwald,  in  some  parts  thick,  in  others  with  little 
underwood,  and  trees  of  no  great  size  stretches  in  an  irregular  indented 
line  from  about  400  yards  S.  of  Elsashausen,  running  below  the  crest 
of  the  hill,  and  at  last  striking  down  in  a  four-sided  patch,  almost 
separated  at  one  angle  from  the  remainder,  the  lower  side  of  it  skirting 
the  road  Worth-Hagenau  for  some  350  yards.  S.  of  the  Elsashausen 
spur  is  a  ravine  trending  far  back  into  the  French  position,  and  along 
whose  W.  and  S.  slopes  stretches  the  wood  which  we  have  mentioned 
above.  The  ground  now  somewhat  declines  in  steepness,  consisting  of 
undulating  spurs  of  5°  or  6°,  with  patches  of  w^ood,  and  somewhat 
thrown  back  towards  Eberbach.  The  large  wood,  the  Niederwald, 
extends  back  to  the  line  of  the  Eber  stream.  Still  looking  towards 
the  right  we  see  the  village  of  Morsbronn  at  the  foot  and  on  the  slope 
of  the  undulating  hills,  which  near  the  village,  at  about  1,000  yards 
from  the  S.  corner  of  the  large  wood,  trend  gently  back  in  slopes 
of  3°  or  4°  towards  the  great  Hagenau  Wald,  the  little  village  of 
Hegeney  lying  at  the  foot  of  the  E.  slopes.  The  second  line  of  hill, 
or  the  W.  slopes  of  the  Eber,  sweep  gradually  back  in  a  S.W. 
direction.  The  village  of  Forstheim  stands  on  the  crest  of  this  line  of 
hill,  whose  open  and  undulating  slopes  have  a  steepness  of  about  8°. 
Forstheim  is  to  the  right  rear  of  Morsbronn  and  about  one  mile 
distant. 

The  Morsbronn  Hills  command  the  open  country  in  front,  and  to  the 
right  front  very  completely.  Slight  undulations  take  but  little  away 
from  the  glacis-like  character  of  the  country  lying  below,  and  over 
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which  it  seems,  at  first  sight,  madness  to  advance  any  considerable 
body  of  troops  under  the  lire  of  an  enemy  posted  on  the  Morsbronn 
Hills. 

The  Eberbach  Valley  slopes  gradually  down  from  to  S.,  from  a 
point  about  1  m.  W.  of  Elsashausen  and  widens  out  gradually  from 
near  the  village  of  Eberbach  situated  on  the  slope.  The  rear  of  the 
second  or  Eber  position  is  fortaed  by  undulating  hills,  whose  spurs 
gradually  decline  towards  Reich shofen,  and  the  Reich shof en- Hagenau 
road.  The  largest  plateau  is  that  of  Froschweiler,  in  rear  of  the  left 
centre  of  the  French  position  and,  with  that  of  ISTeuweiler,  form  good ' 
positions,  slightly  interspersed  by  wood,  but  generally  open,  undulating 
and  favourable  for  the  manoeuvres  of  all  arms.  Between  Froschweiler 
and  Neuweiler,  there  is  a  fall  in  the  ground  formed  by  a  sort  of  saddle 
made  by  the  head  of  the  ravine,  which  stretches  up  from  the  valley  of 
the  Sauer,  and  somewhat  divides  the  French  front  line. 

Several  roads  and  tracks,  as  shown  on  the  map,  lead  up  from  the 
Sauer  Valley  over  the  line  of  the  French  position. 

The  villages  forming  part  of  the  French  position  are  well  built,  of 
stone  and  tile,  and  the  enclosure  walls  round  render  them  well  adapted 
for  defence. 

Let  us  now  examine  the  ground  which  the  Germans  used  in  the 
development  of  their  attack. 

On  the  right  opposite  Langensulzbach  the  hilly  ground  on  the 
German  side  is  in  some  parts  open,  and  in  others  covered  with  wood, 
the  slopes,  however,  towards  the  French  position,  are  open,  and  indeed, 
we  may  here  observe,  that  with  the  exception  of  a  small  portion  of  the 
line  under  the  W.  slopes  of  the  Hochwald,  and  where  there  were  vine- 
yards, the  slopes  down  which  the  Germans  had  to  pass,  are  as  open  as  any 
of  our  English  downs,  and  are  well  commanded  and  swept  by  artillery 
placed  on  the  French  side.  On  the  right,  however,  we  find  the 
greatest  amount  of  wood,  and  this  was  well  utilised  in  the  German 
advance. 

The  little  village  of  Gorsdorf,  situated  some  150  feet  below  the  crest 
of  the  S.  spur  of  the  Hochwald,  which  forms  the  range  of  hills  known 
as  the  Prussian  position,  marks  the  right  of  the  main  attack  opposite 
Worth.  The  ground  slopes  in  undulating  folds  gently  down  to  the 
valley  of  the  Sauer,  which  here  widens  to  about  1,000  or  1,200  yards. 
The  slopes  are  about  7°  to  5°  gradually  lessening  till  they  sink  into  the 
meadow  land  below.  The  sides  of  the  hill  are  quite  open,  and  under 
cultivation. 

The  Hochwald,  which  stands  boldly  up  on  the  right  of  the  German 
line,  is  well  wooded,  to  within  300  yards  of  the  line,  where  it  loses  its 
steep  and  rugged  character,  gradually  blending  into  the  softer  outline 
of  the  lower  hills. 

The  summits  of  the  hills  at  this  point  decline  gently  towards  the 
Worth-Preuschdorf  road  which  here  crosses  them,  rising  again 
slightly  to  the  village  and  wood  of  Tiefenbach. 

In  the  valley  in  front  of  this  portion  of  the  line  is  the  mill  near 
Worth,  placed  at  a  bend  of  the  stream. 

The  ground  now  sweeps  forward  in  a  spur,  which  declines  with  a 
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slope  of  7°  or  8°  to  tlie  village  of  Spachbach,  and  trending  back  forms 
with  the  line  of  hill  on  the  S.,  a  long  ravine,  at  whose  dehouchS  the 
village  is  situated.  Again  running  forward,  the  hills  close  towards 
the  French  position  opposite  the  four-sided  patch  of  the  jSTiederwald, 
which  borders  the  Worth- Hagenau  road  at  this  point.  The  W.  slopes 
are  covered  with  vineyards,  and  on  the  S.  slope  of  this  long  undu- 
lating spur  lying  back  in  a  N.E.  direction,  is  the  village  of  Gunstett. 
From  this  point  the  hills  sink  gradually  down  to  the  low  plain  country, 
thrown  backwards  in  easy  rounded  slopes,  which  overlook  the  lower 
ground. 

The  position  is  traversed  by  good  but  irregularly  dissected  roads, 
such  as  those  between  Gorsdorf,  Tiefenbach,  Oberdorf.  The  undula- 
tions of  the  line  of  hills  eastwards  and  towards  the  high  gronnd  of 
Preuschdorf,  well  conceal  the  movements  of  troops  from  an  enemy  on 
the  French  side.  A  road  runs  from  G-unstett  to  the  Bruck  Mill,  over 
the  French  position.  Bridges  over  the  Sauer  only  existed  at  this 
point,  at  Spachbach  and  at  Worth.  One  thing  very  noticeable  is  the 
great  extent  of  open  ground  (before  alluded  to)  on  the  left  of  the 
German  position,  S.E.  of  Gunstett  and  towards  Diissenbach,  and  again 
behind  these  villages  right  away  to  the  Wald,  and  the  high  ground  ,  of 
Preuschdorf. 

Looking  from  the  French  position,  with  the  aid  of  a  map,  we  seem 
at  once  to  obtain  a  clear  view  of  the  Prussian  line  of  attack.  The 
villages  stand  out,  clustering  the  houses  and  cottages,  which  in 
England  would  take  away  by  their  scattered  positions  from  the  marked 
character  of  the  groups.  The  Hochwald  towers  on  the  left,  the  hills 
which  form  its  spurs  sink  gently  down  towards  the  low-lying  Alsatian 
plains  and  forests,  and  undulation  after  undulation,  varied  by  wood 
and  open  cultivation,  greet  our  eyes  as  we  look  in  the  direction  of 
Weissenburg. 

In  this  as  in  other  scenes  of  the  war  of  1870-71,  the  country  seems 
to  unfold  itself  to  us  like  a  map ;  we  can  easily  recognise  its  military 
features  and  trace  the  history  of  the  feats  of  arms  performed  on  it, 
and  we  cannot  help  the  reflection  coming,  that  strategy  and  tactics  are 
alike  easier  than  in  our  own  intersected  land. 

Such,  imperfectly  described,  is  the  battle  field  of  Worth.  All  that 
remains  of  the  shock  of  war  are  the  marks  of  cannon  shot  on  the 
houses,  the  white  patches  where  loopholes  existed,  new  houses  in  place 
of  those  burnt  down,  and  above  all,  the  white  crosses  which  remind  us 
in  looking  over  the  quiet  beauty  of  the  landscape,  that  here  French- 
men and  Germans  fought  and  died  the  death  of  heroes,  for  the  honour 
of  France,  or  the  glory  of  the  Fatherland. 

Disposition  of  Troojps. 

On  the  5th  August,  McMahon  disposed  his  troops  as  follows : — ■ 
The  1st  Division  (Ducrot),  right  on  Froschweiler,  left  on  the  Grosse 
Wald,"*  in  rear  of  Neuweiler. 

*  The  French  official  despatch  says  "  in  the  direction  of  E-eichshofen,  resting  on 
a  wood  covering  this  village."    If  this  was  the  case,  the  left  wing  of  the  Marshal 
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The  3rd  Division  (Raoult),  forming  the  centre, 'on  the  line  Frosch- 
weiler-Elsashausen. 

The  4th  Division  (L'Artigue),  along  the  line  of  hills  towards  Mors- 
bronn. 

The  1st  Infantry  Division  of  the  Yllth  Corps  (Conseil-Dumesnil), 
arrived  ihe  evening  of  the  5th  from  Hagenau,  where  it  had  disembarked 
from  the  railway.  Its  artillery  was  on  the  railway,  Colmar-flagenau. 
The  division  was  posted  in  rear  of  the  4th  Division. 

The  2nd  Division  (Abel  Douay's,  now  Pelle's),  arrived  by  rail  in 
the  evening  from  Hagenan.  It  was  posted  in  reserve  in  rear  of  the 
4th  Division. 

The  Reserve  Cavalry  Division,  Bonnemain,  was  posted  in  rear  of 
the  centre,  on  the  undulating  ground  halfway  between  Elsashausen 
and  Reichshofen. 

The  Cavalry  Brigade,  Septeuil,  was  posted  in  rear  of  the  centre  and 
towards  Reichshofen. 

The  Cavalry  Brigade,  Michel,  was  ranged  on  the  same  line  as  the 
Cavalry  Division  Bonnemain,  but  still  further  to  the  right,  on  the 
ground  sloping  towards  the  Eber,  and  in  rear  of  the  4th  Division. 
The  Cavalry  Brigade  J^'ansouty  was  detached.  To  enable  the  offensive 
to  be  taken  easily,  the  bridges  over  the  little  River  Saner  were  not 
broken."*  Engineer  officers  were  sent  to  explore  the  lines  o£  retreat, 
and  detailed  instructions  were  issued  for  the  retreat. 

Later  in  the  evening  a  telegram  was  sent  to  De  Failly,  directing  him 
to  unite  with  the  1st  Corps  as  soon  as  possible. 

We  have  no  absolute  evidence  to  show  what  were  the  exact  lines  of 
retreat  the  Marshal  determined  upon,  nor  do  we  know  whether  he  was 
kept  informed  by  telegraph  by  De  Failly,  or  the  head-quarters,  as  to 
the  advance  of  the  Second  German  Army  W.  of  the  Yosges.  Further, 
the  question  as  to  whether  he  had  been  placed  in  possession  of  the 
change  which  had  taken  place  in  the  plans  of  the  head-quarters  from 
offensive  to  defensive.  He  would  probably  know  that  Frossard  was  at 
Saarbruck  with  the  Ilnd  Corps,  and  that  the  Prussians  had  concen- 
trated at  Kaiserlautern  and  Homburg,  so  that  an  interval,  if  De  Failly 
was  drawn  towards  him,  must  exist  between  Frossard  and  Bitsche, 
through  whi(^h  it  might  be  possible  for  a  German  column  to  advance. 
In  any  case  Bitsche  leading  too  near  to  the  enemy's  advance  would  not 
seem  a  favourable  line  of  retreat.  But  how  are  we  to  reconcile  this, 
supported  as  it  is  by  the  disposition  of  the  Marshal's  left  wing,  with 
the  fact  that  a  French  detachment  of  two  companies  was  directed  to 
hold  Jagerthal,  a  village  three  miles  from  Froschweiler,  at  the  mouth 
of  a  detile  leading  eventually  to  Bitsche  ?  Again,  the  officer  who  took 
a  despatch  from  the  Marshal  on  the  6th  August  to  De  Failly,  chose, 
not  the  pass  of  Niederbronn,  but  a  secondary  valley  leading  from 
Reichshofen  towards  Bitsche,  because  it  was  feared  the  Prussian 

would  nearly  face  one  line  of  retreat,  that  by  Bitsche.    From  information  obtained 
subsequently,  it  appears  that  the  first  disposition  of  the  Fi'ench  left  was  made  with 
the  idea  of  an  attack  from  a  northerly  direction. 
*  Orders  were  at  first  issued  for  their  destruction. 
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cavalry  were  in  the  Mederbronn  Yalloy.  As  a  matter  of  fact  the 
Marshal  did  use  both  his  Jagerthal-Bi'tsche  and  the  Niederbronn- 
Bitsche  Unes  of  retreat. 

Besides  the  circuitous  lines  by  Hagenau,  there  were  several  good 
country  roads  open  as  lines  of  retreat. 

1.  ^  Niederbronn-Oberbronn-Rothbach-Ingweiler,  by  the  pass  of  La 
Petite  Pierre  to  Saar- Union,  where  roads  from  Sarreguemines,  Tutte- 
lange,  Bitsche,  Phalzburg,  and  Hagenau  unite. 

2.  By  Gundershofen-Rothbach,  the  pass  of  Lichtenberg-Wimmenau, 
and  eventually  to  Saar- Union  or  an  intermediate  line,  Gundershofen- 
Barenthal-Mullerhausen-Lemberg. 

3.  The  Saverne  road  by  the  pass  of  Phalsburg. 

Between  lugweiler-Wimmenau  there  was  a  country  road,  Ingweiler- 
Spachbach-Eckarstweiler. 

There  are  also  numerous  tracks  suitable  for  the  passage  of  infantry 
and  cavalry. 

On  the  evening  of  the  5th  August  the  Ilird  German  Army  stood  as 
follows  : 

Yth  Army  Corps  at  Preuschdorf. 
Xlth  „  Sulz,  and  in  advance. 

1st  Bavarian  Ingolsheim. 
Ilnd      „  Lembach. 
Wurtemberg- Baden  at  Aschbach. 
Cavalry  Division  at  Schonenburg. 

The  general  line  being  on  the  little  river  Selz  ; 
Head- quarters  at  Sulz. 

The  dispositions  for  the  following  day,  the  6th,  were  : — 

Yth  Corps  on  the  line  of  the  Sauer. 
Xlth  ,,      on  Holschloch. 
1st  Bavarians  on  Preuschdorf. 
Ilnd  to  line  of  Sauer  on  extreme  right. 

Wurtemberg- Baden  from  Aschbach  to  Hohweiler 
and  Beimersweiler. 

Cavalry  division  and  head- quarters  to  remain  at  Schonenburg  and 
Sultz  respectively.  That  evening,  the  5th,  the  outposts  were  established 
on  the  line  of  hills  E.  of  the  Sauer. 

Let  us  now  return  to  view  the  disposition  made  by  Marshal  McMahon 
for  the  defence  of  the  position  of  Worth,  and  the  relation  of  the 
numbers  of  men  to  the  extent  of  ground. 

On  the  left  the  1st  Division  (Ducrot),  13  battalions  occupied  a  line 
2,400  yards  in  extent.  Allowing  650  menf  per  battalion,  this  would 
give  8,450  infantry  for  2,400  yards,  and  they  were  probably,  therefore, 
in  two  lines.    This  division  gave  two  companies  to  Neuweiler. 

The  3rd  Division  (Raoult),  about  the  same  strength,  occupied  the 
long  spur  opposite  Gorsdorf,  its  right  resting  towards  Elsashausen. 

*  This  is  a  high  road. 

t  It  is  difficult  to  find  the  exact  strength  of  the  French  ,battalions.  The  abore 
is  only  an  average. 
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The  lengtli  of  this  line  was  about  2,000  yards,  and  the  line  was 
broken  by  the  ravine  on  the      of  the  Froschweiler- Worth  road. 
This  division  furnished  the  garrison  of  Worth. 

The  4th  Division  (L'Artigue)  occupied  the  remainder  of  the  line  as 
far  as  the  hills  behind  Morsbronn.  This  village  was  not  occupied  de- 
fensively at  first.  The  4th  division,  therefore,  about  8,450  strong, 
occupied  a  line  nearly  4,000  yards  in  extent,  including  in  its  line  a 
great  wood,  which  by  its  nearness  to  the  Prussian  line  of  hills  formed 
a  weak  point.  Elsashausen  was  garrisoned  by  the  4th  Division.  This 
line,  however,  was  supported  by  Conseil-Dumesnil's  division,  the  1st 
of  the  Yllth  corps. 

The  woods  on  the  left  were  probably  occupied  in  some  way  by  the 
1st  Division,  but  the  general  line  ran  from  some  700  or  800  yards  S.W. 
of  JSTeuweiler,  in  a  S.E.  direction  to  the  spur  of  the  Eroschweiler- 
Worth  road,  and  then  due  S.  towards  Morsbronn. 

The  total  length  of  the  line  at  first  occupied  would  be  about  8,400 
yards,  and  in  this  line  were  placed  about  33,800  infantry  (including 
Conseil-Dumesnil's  division,  Pelle's  division  being  in  reserve),  102  guns, 
30  mitrailleuses,  and  5,400  cavalry. 

The  total  number  of  troops  at  the  disposal  of  Marshal  McMahon 
would  be  about : — 

40,000  infantry.^ 
5,400  cavalry. 
132  guns  and  mitrailleuses. 

The  Artillery  were  mostly  posted  on  the  Landsberg  (Albrechts- 
hauschof)  and  at  Elsashausen,  in  the  front  line. 

The  Tactical  course  of  the  Action. 
First  Phase. 

The  dispositions  ordered  by  the  Crown  Prince  for  the  6th  August, 
commenced  at  dawn  on  that  day.  At  daybreak  skirmishing  began 
along  the  line  of  the  Sauer,  between  the  outposts  of  the  opposing 
armies,  but  on  neither  side  was  action  expected. 

The  advanced  guard  of  the  4th  Division  of  the  Ilnd  Bavarian  Corps 
(Bothmer)  engaged  the  outposts  and  advanced  troops  of  the  1st 
French  Division  (Ducrot),  posted  near  Langensulzbach.  This  was 
about  7  A.M. 

On  the  centre.  Major- General  Walther  v.  Montbary,  commanding 
the  28th  Brigade,  18th  Infantry  Division,  the  advanced  portion  of  the 
Yth  Corps,  sent  a  battalion  down  the  slopes  of  the  hill  to  attack  Worth, 
covered  by  the  fire  of  the  batteries  of  the  advanced  guard.  It  was 
repulsed  with  heavy  loss. 

On  the  left  the  advanced  guard  of  the  Xlth  Corps  had  reached 
Holschloch. 

^  This  is  probably  somewhat  under  the  mark,  but  it  is  allowing  650  men  per 
battalion.  The  French  war  strength  is  about  940  strong.  The  losses  of  the  2nd 
Division  (Abel  Douay)  at  Weissenburg  have  been  deducted. 
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Tlie  attack,  tlierefore,  was  in  a  sort  of  wide  eclielon  of  corps  from 
tlie  riglit  which,  was  hotly  engaged,  the  gims  of  the  Ilnd  Bavarian 
Corps  having  reached  the  hills  E.  of  the  Langensulzbach  Yalley,  and 
replying  to  the  fire  of  some  of  Ducrot's  guns,  advanced  forward. 

Gunstett  was  occupied  by  a  detachment  of  the  Vth  Corps. 

The  Commander  of  the  Vth  Corps,  mindful  of  the  orders  of  the  day, 
directed  the  attack  to  be  broken  off.  This  order,  however,  could  not 
be  carried  out,  for  by  8  o'clock  the  first  detachment  of  the  Xlth  Corps, 
which  was  marching  towards  the  direction  of  the  firing,  the  87th 
"Regiment,  debouched  from  the  woods  in  rear  of  Gunstett,  and  reinforced 
that  village,  and  the  left  of  the  line  was  engaged. 

Second  Phase, 

At  9  A.M.,  therefore,  the  situation  was  as  follows  : — The  fringe  of  the 
various  German  Corps  was  just  becoming  entangled  with  the  French 
line,  for  the  Ilnd  Bavarians,  in  greatly  superior  force,  were  gaining 
ground  on  the  right.  In  the  centre,  the  advanced  guard  of  the  Vth 
Corps  was  engaged,  and  on  the  left  the  advanced  guard  of  the  Xlth 
Corps  were  deploying,  four  batteries  took  position,  and  unlimbered  on 
the  long  hill  X.W.  of  Gunstett. 

The  remainder  of  the  Xlth  Corps  and  the  Wurtemberg-Baden  Divi- 
sion were  .still  from  three  to  five  miles  in  rear  of  the  left. 

The  1st  Bavarians  was  marching  towards  the  centre  of  the  line,  or 
upon  Preuschdorf. 

On  the  right  wing,  the  Ilnd  Bavarians  gradually  gained  ground, 
mastering  the  terrain  by  degrees,  and  pushing  back  parts  of  the  1st 
Division  of  the  French,  up  to  10*30  a.m.,  when  the  order  was  received 
from  head-quarters  to  suspend  the  fighting,  and  in  consequence  of 
this,  General  Bothmer  withdrew  his  troops  from  the  Langensulzbach 
position. 

On  the  centre,  the  Vth  Corps  deployed  in  two  lines  by  divisions ; 
the  10th  Division  in  first  line,  the  9tli  Division  in  second  line,  and  the 
batteries  of  the  advanced  guard  were  reinforced  by  those  of  the  main 
body  or  corps  artillery,  the  whole  being  posted  on  the  high  ground  S.  of 
Gorsdorf,  and  opposite  Froschweiler.  The  efiect  of  the  superior  fire 
of  84  guns  soon  becoming  visible,  the  order  was  given  to  assault  Worth, 
and  endeavour  to  gain  the  spurs  beyond.  While  the  centre  was  thus 
developing  in  strength,  the  left  was  gradually  acquiring  importance  in 
the  line  of  battle.  In  consequence  of  the  marching  of  French  troops  in 
the  direction  of  Gunstett,  the  advanced  guard  of  the  Xlth  Corps  had 
been  quickly  deployed,  and  the  artillery  massed  on  the  hills  X.  W.  of 
Gunstett.  The  main  body  of  the  corps  was  advancing  to  reinforce  the 
line.  The  Briichmuhle  was  occupied,  and  the  22nd  Division  of  the 
Xlth  Prussian  Corps  was  advancing  S.  of  Gunstett,  in  the  direction  of 
the  Landsberg. 

Let  us  now  turn  to  the  French  dispositions. 

On  the  left  a  change  had  taken  place.  The  1st  Division  (Ducrot) 
had  changed  position  to  its  right,  and  was  now  more  in  a  line  pro- 
longed from  Elsashausen-Froschweiler  towards  Xeuweiler. 
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The  centre  (Raoult)  was  occupied  in  replying  to  the  artillery  of  the 
Vth  Prussian  Corps,  and  in  repulsing  the  efforts  made  to  take  Worth, 
and  after  that  point  was  captured  at  12.30  p.m.,  in  endeavouring  to 
prevent  the  Prussians  from  establishing  themselves  on  the  spurs  of  the 
hills  on  the  French  side  of  the  Sauer. 

Several  batteries  were  posted  at  Elsashausen,  and  firing  upon  the 
advancing  left  wing  of  the  Prussians,  as  well  as  endeavouring  to  reply 
to  the  artillery  of  the  Vth  Prussian  Corps,  part  of  which  was  esta- 
blished on  the  hills  S.  of  Tiefenbach. 

On  the  French  right,  L'Artigue  had  concentrated  his  divisional 
artillery  on  the  Landsberg  against  those  of  the  Xlth  Prussian  Corps. 
At  10.30  A.M.  the  right  wing  of  the  French  made  a  strong  offensive 
movement  against  the  Prussian  left,  a  brigade  (Lacretelle)  of  the 
4th  Division  was  advanced  by  Morsbronn  against  Gunstett,  but  was 
repulsed  and  followed  across  the  open  as  far  as  the  Worth-Hagenau 
road,  which,  raised  above  the  meadow  land,  gave  them  cover.  At 
11.30  a  second  attack  was  made  upon  Gunstett  by  Conseil-Dumesnil's 
division,  which  established  itself  in  the  outskirts  of  the  villasre,  but 
were  shortly  after  driven  back  by  the  21st  Infantry  Division 
(Schachtmeyer)  of  the  Xlth  Corps. 

Up  to  12.45  A.M.  the  battle  had  languished  on  the  extreme  right  of 
the  Germans,  but  at  this  hour  the  order  reached  the  Ilnd  Bavarians 
that  the  fight  was  to  be  continued,  and  gradually  the  advanced  portion 
of  the  1st  Bavarians  approached  the  battle-line  Langensulzbach-Gors- 
dorf,  passing  by  the  latter  village. 

In  the  centre.  Worth  had  been  taken  by  the  10th  Division  of  the  Yth 
Corps,  the  endeavours  made  by  the  French  to  retake  it  were  repulsed, 
and  efforts  were  made  to  gain  a  footing  on  the  slopes  of  the  hills  beyond. 

On  the  left,  at  12.45,  the  corps  artillery  had  arrived  and  deployed. 
The  22nd  Division,  advancing  against  the  French  right,  pushed  it  back 
from  the  Morsbronn  Hills  ;  the  Wurtemberg  cavalry  brigade  also  men- 
acing the  enemy's  extreme  right.  The  21st  Division,  Xlth  Corps,  was  now 
under  cover  of  a  heavy  artillery  fire,  advanced  across  the  Sauer,  and 
gained  the  Elsashausen  Niederwald,  opposite  Spachbach.  At  about 
1  P.M.  therefore,  the  French  line  was  being  gradually  thrust  back  and 
compressed  on  its  flanks,  on  the  left,  a  raging  conflict  was  maintamed  in 
the  woods,  on  the  centre,  the  German  line  was  now  creeping  up  towards 
Froschvveiler  and  Elsashausen,  despite  the  desperate  efforts  made  to 
dislodge  them,  while  on  the  right,  the4th  Division  L'Artigue  was  thrown 
back  on  the  Eberbach  by  the  increasing  pressure  of  the  Xlth  German 
Corps. 

Third  Phase. 

The  decisive  advance  of  the  whole  German  line  commenced  about 
two  o'clock. 

On  the  right,  the  1st  Bavarian  filled  the  gap  between  the  extreme 
right,  the  Ilnd  Bavarian,  and  the  centre,  the  Vth  Corps.  Advancing 
across  the  meadow  land,  they  threw  themselves  into  the  woods  which 
stretch  from  the  long  spur  N.  of  Froschweiler,  down  to  the  lateral 
Langensulzbach  Valley,  and  won  their  way  step  by  s^ep  up  the  vine- 
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yards  and  scopes  of  the  French  position.  On  the  extreme  right,  the 
Ilnd  Bavarians  were  gaining  ground,  but  strongly  and  heavily  checked 
every  now  and  then  by  the  brave  efforts  ot  the  1st  Division,  which  was 
now  opposed  to  two  whole  corps. 

On  the  centre,  the  Vth  Corps  had  succeeded  in  establishing  itself  on 
the  E.  slopes  of  the  FrcDch  position,  advancing  by  a  "continuous  forward 
rallying"  of  small  fractions.  Detachments  had  joined  with  the  21st 
Division  of  the  Xlth  Corps,  and  were  mastering  the  Elsashausen 
Niederwald  by  degrees.  On  the  left,  the  21st  Division  was  working 
up  through  the  wood  in  the  direction  of  Elsashausen.  The  Wurtem- 
berg-Baden  Corps  was  now  arriving  to  the  support  of  the  Xlth  Corps. 
One  brigade  had  arrived  at  Ounstett  about  one  o'clock,  and  was  directed 
on  the  Landsberg-Eberbach  line.  The  divisional  cavalry  filled  the  gap 
between  the  Wurtemberg  Corps  and  the  Xlth  Corps.  The  guns  of  the 
German  left  wing  had  established  themselves  on  the  hills  E.  of  Eberbach, 
and  the  Wurtemberg  cavalry  brigade  was  moving  up  behind  the  ex- 
treme left.  The  cavalry  division  had  advanced  upon  the  gTound 
between  Gorsdorf  and  Tiefenbach.  At  two  o'clock  Elsashausen  was 
taken. 

Fourth  Phase. 

The  French,  therefore,  were  now  being  turned  on  both  jSanks,  On 
their  left,  the  1st  Division  (Ducrot)  was  endeavouring,  from  the  plateau 
of  I^^^euweiler,  to  make  head  against  the  pressure  exerted  by  the  1st  and 
Ilnd  Bavarians.  In  the  centre,  Froschweiler  still  remained  to  them,  but 
its  safety  was  now  endangered  by  the  capture  of  Elsashausen  by  the 
Germans.  Accordingly,  it  was  now  that  Marshal  McMahon  directed  all 
his  efforts  against  the  enemy's  centre.  Down  the  gentle  slope,  charged 
Michel's  Cuirassiers  against  the  Xlth  Corps,  and  the  Wurtemberg 
soldiers.  But  the  terrible  sacrifice  was  fruitless.  The  Cuirassiers 
were  annihilated.  The  infantry  now  tried  to  regain  Elsashausen,  but  in 
vain.  Part  of  the  French  right  wing  (of  L' Artigue  and  Conseil-Dumes- 
nil's  division)  had  been  somewhat  separated  from  the  centre  by  the 
attacks  of  the  Xlth  Corps,  and  the  possession  of  Elsashausen  would 
have  re-established  the  line  of  battle. 

Froschweiler  now  became  the  centre  of  battle,  and  every  effort  was 
made  by  the  French  Marshal  to  keep  it.  The  reserves  were  brought 
up  and  directed  against  Elsashausen,  the  cavalry  charged  the  Prussian 
infantry  with  unequalled  and  desperate  gallantry.  But  the  day  was 
lost  to  the  Marshal. 

The  Prussian  and  Wurtemberg  Corps  were  closing  round.  At  3.30  p.m. 
Froschweiler  was  taken,  and  the  battle  won  by  the  Germans. 

The  French  infantry  retreated  through  the  woods  and  over  the  hills, 
some  towards  Beichshofen,  some  through  the  forest  to  ISTiederbronn, 
others  by  Jagerthal;  the  artillery  by  the  roads.  Little  help  was 
obtained  from  General  de  Failly.  Part  of  the  division,  Guyot  de 
Despart,  arrived  at  Beichshofen  by  rail,"^  and  somewhat  protected  the 

*  The  local  people  say  none  of  De  Faillj's  troops  passed  Niederbronn,  and  that 
when  the  French  retreat  began,  they  simply  faced  about.  Perhaps  there  were  ot/ier 
portions  of  De  Failly's  troops. 
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retreat  by  Mederbronn.  At  the  entrance  to  tbe  pass  tbe  advance  of 
tbe  German  cavalry  was  cbecked.  The  main  portion,  however,  of  the 
French  troops  retreated  towards  Saverne. 

The  French  h)st  4,000  men  and  8,000  prisoners.  The  Germans  lost 
8,000  men,  including  400  Officers. 

Comments. 

The  position  of  Worth  is  tacticall}^  very  strong,  bnt  its  strength 
depends  upon  the  occupation  of  the  whole  line,  from  Langensulzbach 
to  Morsbronn  and  back  to  Forstheim.  Elsashausen,  from  its  com- 
manding situation  near  the  centre  of  the  line,  is  called  the  key  of  the 
position,  and  it  is  so,  no  doubt,  but  at  the  same  time  we  should  be 
inclined  to  attach  equal  importance  to  the  wood  near,  because  from 
that  w^ood  the  rear  of  the  centre  can  be  penetrated  and  Elsashausen 
and  Froschweiler  can  be  turned.  This  wood,  called  the  Elsashausen 
Niederwald,  is  evidently  the  weak  point,  as  at  its  lowest  end  it  trends 
out  tow^ards  the  German  side,  and  afforded  them  the  quickest  point  of 
passage  across  the  meadow-valley,  which  was  swept  by  fire.  This  was 
therefore  the  point  at  w^hich  the  Commander  of  the  Xlth  Corps 
aimed  the  brigade  which  he  sent  across  the  Saner.  We  are  told  that 
the  position  was  entrenched,  but  beyond  shelter- trenches  we  are  not 
told  what  w^orks  were  constructed.  Few  positions  offered  more  favour- 
able opportunities.  A  field-work  on  the  JSTeuweiler  plateau,  inter- 
mediate between  that  village  and  Froschweiler,  and  connected  by 
shelter- trenches,  would  form  an  excellent  second  line  for  the  left, 
shelter-trenches  round  the  crest  of  the  line  of  hill  as  a  front  line,  and 
the  right  continued  beyond  Morsbronn,  by  a  fieldwork  on  the  spur  to 
the  S.W,  of  that  village. 

The  right  was  very  strong,  because  it  commanded  the  low  country, 
which  formed  a  kind  of  glacis  in  front  of  it.  Entrenchments  here 
would  have  assisted  to  prevent  the  turning  movement  made  by  the 
Germans, 

The  left  was  a  point  favourable  for  attack  on  account  of  its  w^ooded 
character.  Marshal  McMahon  expected  attack  on  this  flank,  it  is 
said.  If  this  be  the  case,  it  is  difficult  to  understand  why  the  wood 
and  heights  bordering  the  Langensulzbach  Yalley  were  not  occupied  in 
force  at  the  commencement  of  the  action.  When  however  he  saw  the 
advance  of  the  Ilnd  Bavarians  from  the  direction  of  Marstall  towards 
Langensulzbach,  he  considered  that  it  was  only  a  demonstration  (so  it 
is  reported),  and  that  they  could  not  have  marched  so  widely  in  any 
strength.  A  glance  at  the  map,  however,  shows  that  there  is  an 
excellent  road  from  Weissenburg  to  Lembach,  which  affords  good 
scope  for  the  favourite  manoeuvring  of  the  German  Commanders.  The 
position  w^ould  have  been  greatly  strengthened  by  the  felling  of  the 
lower  part  of  the  Elsashausen  Niederwald,  W'here  it  abuts  upon  the 
Worth-Hagenau  road,  and  by  the  formation  of  a  log-parapet  and 
abatis,  such  as  were  used  in  the  American  w^ar. 

Having  said  this  with  regard  to  the  actual  position,  let  us  examine 
the  formation  the  Marshal  adopted.  It  appears  too  deep  for  the 
ground,  and  that  so  far  from  the  line  taken  up  being  too  long,  it  was 
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not  long  enongli.  We  arc  told  that  "masses  of  troops"  appeared 
every  now  and  then  on  the  hills,  and  the  column-formation  seems  to 
have  been  adopted  up  to  a  line  which  brought  them  within  the  enemy's 
zone  of  fire. 

In  the  conduct  of  the  early  part  of  the  battle,  we  are  at  a  loss  to 
perceive  the  advantage  of  the  successive  French  attacks  upon  Gunstett. 
That  village  is  on  the  S.  slope  of  the  hills,  and  the  possession  of  it 
could  have  no  influence  on  the  advance  of  the  Germans  on  the  line  of 
hills  to  the  IST.  Had  the  French  right  been  extended  and  maintained, 
the  possession  of  Gunstett  v^^ould  have  narrowed  the  German  frontal 
advance,  and  probably  the  attack  by  the  German  right  would  have 
been  more  developed.  But  in  the  actual  circumstances  of  the  combat, 
Gunstett  would  have  become  an  isolated  post,  and  its  garrison  would 
have  fallen  an  easy  pre}^  to  the  Germans  when  their  attack  on  the 
French  right  had  strengthened  itself.  Further,  in  attacking  Gunstett 
across  the  valley,  the  advantages  of  the  defensive  were  abandoned 
without  any  prospect  of  adequate  result.  The  position  of  Worth  is 
essentially  a  defensive  one,  the  hills  on  the  E.  side  are  so  much  of  an 
equality  in  height  and  steepness  to  those  on  the  W.  side  (the  French 
position),  that  the  value  of  offensive  returns  from  the  defensive  line  is 
impaired,  for  in  the  first  movement  down  the  slopes  of  the  French 
position  we  are  uncovered  to  the  enemy's  artillery  and  musketry,  and 
in  endeavouring  to  mount  the  opposite  slopes  we  are  precisely  at  the 
same  disadvantage  the  enemy  experienced  in  his  attack  upon  our 
defensive  position.  I^or  could  the  possession  of  Gunstett  by  a  few 
battalions  prevent  the  wide  turning  movement  the  Germans  made  upon 
the  French  right.  The  proper  defence  of  that  right  was  the  are 
sweeping  southwards  from  Morsbronn  to  Forstheim. 

The  "  change  of  position  to  the  right "  of  the  French  left  wing  was, 
it  is  stated,  executed  with  marvellous  precision.  But  it  came  too  late ; 
the  Ilnd  Bavarians  had  already  gained  a  footing  on  the  wooded  slopes 
S.  of  Langensulzbach,  and  the  faultless  execution  of  the  manoeuvre 
was  of  little  avail  against  the  ever-sweeping- on  fractions  of  the 
Bavarian  corps. 

Condemning,  then,  the  offensive  attacks  upon  G-unstett,  we  turn  to 
the  consideration  of  the  last  offensive  attacks  of  the  French  Marshal, 
made  with  the  object  of  regaining  Worth  and  Elsashausen.  With 
regard  to  the  former,  it  admits  of  argument  whether  the  possession  of 
it  in  the  last  phases  of  the  action  was  of  suflicient  value  to  induce  such 
a  sacrifice  of  life.  As  a  retarding  point,  it  was,  in  the  first  instance, 
no  doubt  valuable,  but  with  the  increasing  pressure  on  both  flanks,  it 
appears  not  to  be  quite  certain  that  the  efforts  to  retake  it  would  be 
followed  by  any  important  military  result.  On  the  other  hand,  the 
attacks  on  Elsashausen  from  Froschweiler,  and  the  effort  to  break  the 
German  centre  were  strictly  justifiable,  as  a  general  principle.  The 
employment  of  the  cavalry,  however,  was  a  melancholy  proof  of  its 
valuelessness  against  unshaken  infantry  armed  with  the  breech-loader. 

McMahon  is  said  to  have  divided  his  artillery  too  much.  We  may 
perhaps  be  permitted  the  remark  that  in  the  early  phases  of  the  action 
this  was  almost  a  necessity,  and  the  ground  of  the  French  position 
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certainly  admits  of  the  "  dispersion  of  guns  and  the  concentration  of 
fire."  The  first  part  of  this  precept  was  carried  ont,  but  not  the  latter, 
with  sufficient  precision.  In  the  latter  phases  of  the  action,  probably 
the  guns  might  have  been  massed  with  greater  advantage,  both  to  keep 
down  the  fire  of  the  artillery  of  the  Vth  Corps,  and  to  hinder  the 
advance  of  that  corps,  and  the  right  wing  of  the  Xlth  Corps. 

The  reserves  were  not  used  sufficiently  early  in  the  action. 

We  may  then  consider  that  if  the  position  of  Worth  was  to  be  held, 
the  line  should  have  been  more  extended  than  it  was,  and  a  greater 
development  of  fire  should  have  been  obtained.  But  the  task 
imposed  upon  the  French  soldiers  was  too  great.  Apart  from  the  fact 
that  their  genius  lies  not  so  much  in  defensive  as  in  offensive  warfare, 
the  position  on  its  left  and  right  centre,  admitted  of  too  many  possible 
danger-points,  the  forces  were  too  unequal  to  make  head  against  the 
continually  reinforced  line  of  the  Germans,  whose  numbers  rendered 
ultimate  victory  almost  a  certainty. 

All  that  criticism  can  say  is,  that  a  better  disposition  of  his  troops 
might  have  rendered  that  victory  less  advantageous  to  the  Germans, 
and  less  fatal  to  the  cause  of  France. 

Overweighted  by  superior  force,  over-matched  in  artillery^  the  French 
troops  fought  with  a  desperate  gallantry,  which  it  seems  almost  super- 
fluous to  praise.  Conceding  to  the  German  troops  the  meed  of  admi- 
ration which  their  valour  and  discipline  must  command,  those  who 
have  viewed  the  scenes  of  this  campaign  cannot  fail  to  bear  witness 
that  it  was  equalled  by  the  soldiers  of  France,  who,  fighting  in  an  at- 
titude not  fitted  to  their  national  characteristics,  were  yet  led  by  their 
chiefs  to  the  attack  over  ground  deluged  by  the  fire  of  their  enemies. 

It  is  not  our  purpose  to  enter  into  the  discussion  of  that  part  of  the 
subject  which  concerns  General  de  Failly.  In  the  first  place,  the  fault 
lay  with  the  plan  of  the  French  Staff*,  which  allowed  the  fractions  of 
the  Army  to  be  so  widely  separated,  and  in  that  organisation  which 
did  not  secure  the  inter- dependence  of  the  various  Army  corps,  nor 
keep  each  Commander  accurately  informed  as  to  the  positions  taken 
up  by  the  divisions  of  the  others. 

In  the  second  place.  General  de  Failly  was  not  sufficiently  concen< 
trated.  He  mistook  the  dispersion  of  his  troops  for  observation,  which 
latter  operation  could  have  been  performed  by  cavalry  and  by  outlying 
small  detachments.  This  fault  may  also  be  traced  to  his  instruc- 
tions which  bade  him  keep  up  communication  both  with  Frossard  and 
McMahon. 

Lastly,  viewing  the  actual  position  of  his  divisions,  we  may  say^ 
that  had  he  taken  action  at  once  on  the  evening  of  the  5th,  when  he 
received  McMahon's  telegram,  he  might  have  reached  the  field  of 
battle  with  a  considerable  portion  of  his  corps. 

The  infantry  might  have  crossed  by  the  tracks  which  run  by  the 
road,  and  over  the  mountains,  and  also  marched  by  the  railroad,  the 
artillery  and  cavalry  by  the  excellent  road  from  Bitsche  to  Meder- 
bronn.* 

*  Not  a  mere  "  mountain-road,"  as  stated  by  the  author  of  Gedanker  und 
Betrachtungen." 
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Prompt  action  on  tlie  part  of  De  Failly,  absolute  subordination  to 
the  order  lie  received,  would  probably  have  greatly  lessened,  though 
it  might  not  have  completely  averted  the  disaster  which  befal  the 
French  arms. 

The  German  Tactics. 

In  considering  the  tactics  employed  by  the  Germans  at  this  battle, 
we  must  remember  that  much  is  hidden,  unless  we  know  the  history 
of  the  conduct  (^.e.,  the  tactical  leading)  of  eacli  battalion.  The 
general  result  is  success  ;  but  tactics  become  comparatively  easy  when 
we  possess  a  preponderance  of  arbillery,  and  such  a  superiority  of  force 
as  to  enable  us  to  turn  an  enemy  on  hoth  flanks.  Again,  the  configura- 
tion of  the  German  frontier  gave  the  Crown  Prince  tactical  and 
strategical  advantages  in  addition  to  those  secured  by  superiority 
of  numbers.  Direct  retreat  upon  the  Rhine,  over  which  pontoon 
bridges  could  be  thrown  in  twenty  minutes,  would  have  brought  him 
upon  part  of  the  German  base,  so  that  beyond  the  fact  of  his  superior 
forces,  the  attacks  made  on  the  outer  strategical  flank  of  the  French, 
both  at  Weissenburg  and  Worth,  lost  nothing  to  the  general 
strategical  situation. 

We  have  before  alluded  to  the  question  of  the  tactical  flank  by  which 
it  was  most  desirable  to  attack.  The  French  right  flank  ofiered  certain 
advantages.  It  was  not  strongly  occupied  (but  this  could  not  have 
been  known  at  first)  ;  an  attack  upon  it  endangered  the  Marshal's 
principal  line  of  retreat  (presuming  the  Crown  Prince  knew  of  the 
advance  of  the  Ilnd  Army,  or  could  calculate  upon  its  position,  5th  and 
6th  August)  ;  and  even  supposing  Bitsche  remained  a  good  line  of 
retreat  for  the  French,  a  strong  development  of  pressure  upon  their 
right  would  force  the  French  Army  into  the  narrow  limit  of  the 
ISTiederbronnPass.  The  French  right,  however,  was  tactically  a  strong- 
position,  it  completely  commanded  the  low  ground ;  and  it  does  not 
seem  too  much  to  say,  that  the  plain  country  below  it  would  be  almost 
impassable  were  the  Morsbronn  line  of  hill  and  S.  held  by  artillery 
and  infantry.  The  only  way  would  be  to  turn  the  line  by  a  long 
detour,  and  so  gain  the  second  parallel  position  on  the  W.  hills  of  the 
Eberbach  Valley. 

On  the  other  hand,  the  French  left  ofiers  many  advantages  to  troops 
so  skilled  in  wood  fighting  as  were  the  Germans,  and  the  advance  is 
well  concealed.  Altogether,  if  it  had  only  been  possible  to  attack  by 
one  flank,  the  left  flank  is  that  which  offers  the  most  advantages  with 
the  least  sacrifice  of  life. 

The  action  of  Worth,  as  is  well  known,  was  not  fought  upon  any 
forethought- out  plan.  It  was  begun  by  the  enthusiasm  and  eagerness 
of  the  troops,  and  the  desire  of  the  Commander  of  the  advanced  guard 
of  the  Vth  Corps  to  entangle  the  French  in  fight,  and  to  prevent  a  sus- 
pected retreat.  It  continued  in  the  gradual  deployment  of  the  advanced 
troops,  under  cover  of  their  artillery,  well  to  the  front.  It  developed 
in  the  gradual  mastery  of  ground  and  positions,  under  the  23rotection 
of  a  powerful  artillery.    It  culminated  in  the  capture  of  the  keys  of 
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the  French,  position  by  direct  attack,  while  the  flanking  corps  swepr 
round  and  encircled  the  French  wing. 

The  presence  of  the  Crown  Prince  earlier  on  the  field  might  have 
obviated  the  mistakes  which  led  to  the  attack  on  the  French  left  being 
suspended  for  some  time.  This  vv^as  the  critical  moment,  for  it  was 
then  just  within  McMahon's  power  to  concentrate  from  left  to  centre, 
and  break  the  force  of  the  German  attack,  which  at  that  time  was 
slight. 

In  the  first  Aveak  attack  upon  Worth,  and  in  subsequent  endeavours 
to  pass  over  ground  swept  by  the  French  fire,  German  Commanders 
showed  a  disposition  to  hold  life  cheap,  when  the  sacrifice  (looking  at 
their  superior  force)  was  not  completely  necessary. 

That  the  extraordinary  efforts  of  the  German  troops  were  successful, 
is  due  to  their  admirable  courage  and  discipline,  and  to  their  military 
education,  physical  and  mental.  With  a  greatly  superior  artillery,  and 
the  power  of  flank  attacks,  it  appears  to  be  a  question  whether  any 
Commanders  are  justified  in  sending  large  bodies  of  troops  across  such 
open  ground  as  the  valley  of  the  Sauer.* 

The  handiness  of  the  Prussian  company  column  shewed  itself  az 
Worth ;  the  men  rushed  across  the  open,  sometimes  forming  up  where 
cover  presented  itself,  sometimes  continuing  in  extended  order,  but 
they  had  not  then  gained  the  bloody  experience  of  the  absolute 
necessity  to  adapt  all  formations  both  to  ground  and  the  opposing- 
fire — an  experience  which  all  their  military  education  did  not  give 
them,  until  6,000  of  the  Prussian  Guards  had  been  sacrificed  on  the 
slopes  of  St.  Privat. 

Of  the  excellent  service  of  the  Prussian  cavalry,  of  the  Prussian 
Staff,  the  independence,  and  yet  union,  of  the  Corps  Commanders, 
time  only  permits  us  to  mention  with  admiration. 

The  power  of  the  artillery ;  the  early  development  of  its  fire ;  the 
preparation  made  thereby  ;  the  concentration  in  large  masses  because 
the  ground  on  their  side  required  it,  and  because  it  was  necessary  to 
do  so,  in  order  to  concentrate  fire  upon  certain  points  of  the  French 
line,  are  all  points  especially  deserving  of  note.  J 

TJie  IiijiuGncG  exercised  hy  the  Battle  of  Worth  ^ipoii  suhsequent  Operations. 

It  is  not  difficult  to  trace  the  disastrous  influence  the  defeat  at  Worth 
exercised  on  the  succeeding  operations  of  the  French  Army.  The  right 
wing  (McMahon)  of  that  army  could  make  no  fresh  stand  against  the 
victorious  Ilird  Germpm  Army.  The  passages  of  the  Yosges  lay  open 
to  the  enemy,  the  Yth  French  Corps  (De  Failly)  was  isolated,  and  the 
retreat  of  that  corps  and  of  the  1st  Corps,  gave  the  Ilird  German  Army 
the  line  of  operation  towards  the  right  of  the  great  line  of  defence 
formed  by  the  Moselle.  Had  the  right  of  that  line,  viz.,  Frossard,. 
been  maintained  by  the  right  wing  of  the  French  Army,  the  1st  and 
Ilnd  German  iVrmies  could  not  have  crossed  the  Moselle,  and  fought 
the  battle  of  the  IGth  August,  Vionville,  on  a  line  absolutely  parallel 
to  their  line  of  communications,  or  that  of  Gravelotte  on  the  18th,  ab- 

Tlx  21st  Division,  Xlth  Corps,  lost  4,000  men  in  their  efforts  to  cross. 
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soliitelj  on  a  line  perpendicular  to  the  line  of  communication  witli,  and 
facing  tHeir  own  base.  The  delay  necessary  to  force  the  Moselle, 
vfould  probably  have  given  Bazaine  time  to  retreat  upon  Chalons, 
upon  which  place  also  the  right  wing  of  the  French  Army  would  have 
converged. 

In  the  actual  state  of  the  case,  the  French  right  wing  was,  part  of 
it,  on  the  15th  at  Chalons ;  the  German  line  w^as  on  the  Moselle  -pro- 
longed  and  secured  by  the  Ilird  German  Army  at  I^ancy. 

The  garrison  at  Strasburg  was  paralj-sed,  and  although  at  first  sight 
the  Germans  fought  at  Gravelotte  in  the  manner  described,  they  really 
fulfilled  every  condition  of  security  because  the  line  of  railway,  Ars- 
Frouard-ISTancy-Luneville-Saverne,  w^as  in  their  hands,  and  they  were 
fighting  perpendicular  to  that  line,  which  w^as  an  available  line  for 
supply  and  communication.  It  seems,  therefore,  unfortunate  that 
McMahon  and  De  Failly  should  not  have  endeavoured  to  halt  on  the 
Moselle  line,  instead  of  retreating  by  Luneville,  I^eufchateau,  and 
Charmont.  With  the  aid  of  the  railway  they  might  have  at  least 
gained  Pont-a-Mousson,  or  have  joined  hands  with  the  Army  of  Metz 
at  that  place. 

The  able  author  of  "  Gedanken  und  Betrachtungen  liber  den  deutsch- 
franzosischen  Krieg  der  Jahre  1870-71,"  considers  that  McMahon 
should  have  concentrated  at  Brumath,  and  that  Hagenau  on  the  line 
of  the  Moder  offers  a  good  defensive  position ;  that  forced  from  this, 
McMahon  could  have  taken  up  a  position  at  Brumath  on  the  line  of 
the  Jura  ;  that  this  vs^ould  have  given  time  for  De  Failly,  and  the  Yllth 
Corps  (Douay)  to  join  him,  and  that  his  eventual  line  of  retreat  could 
have  been  by  Belfort— Besancon — Lyons.    He  further  remarks  that 
the  ground  traversed  by  the  stream  flowing  from  the  Yosges  offers  good 
defensive  positions.    In  the  first  place,  reasoning  by  analogy,  can  w^e 
believe  that  McMahon  driven  from  Hagenau,  could  have  reformed  at 
Brumath  ?     And  supposing  he  had  been  able  to  do  so,  how  would 
De  Failly  have  joined  him  ?    The  Ilird  German  Army  v/ould  in  its 
onvv^ard  march  to  Hagenau  and  Brumath,  have  taken  good  care  to 
destroy  the  railway  connection  between  Bitsche  and  Hagenau,  by  em- 
ploying their  cavalry  for  that  purpose,  and  De  Failly  would  have  only 
reached  Brumath  by  along  detour  by  road  W.  of  the  Vosges  Mountains. 
The  superiority  of  the  llird  German  Army  to  any  force  McMahon 
could  collect,  would  have  overpowered  him  at  Brumath,  he  would  have 
been  off"  the  direct  line  of  retreat  to  Paris  the  moment  he  quittedL  Brumath 
to  retire  towards  Belfort,  and  so  far  from  chaining  the  Ilird  German 
Army,  it  w^ould  have  been  able,  just  as  it  actually  did,  to  secure  the 
right  of  the  French  Moselle  line  of  defence,  and  thus  operating  on  one 
strategic  front  with  the  llnd  and  Ilird  Armies,  have  assisted  those 
armies  in  their  operations  against  the  Army  of  Metz.    Had  the  Army 
of  McMahon  been  of  sufficient  strength,  a  position  like  Saar-Union 
would  have  offered  more  advantages,  as  it  would  have  been  central  to 
attack  the  enemy's  columns  debouching  from  the  Bitsche  and  Phalsburg 
passes  and  those  intermediate.    De  Failly  might  have  fallen  back  by 
Saargemiind  and  the  general  line  of  the  French  Army  w^ould  have 
been  from  Saar-Union — Saaralben — St.  Avoid.    But  the  first  real  line 
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of  defence  was  doubtless  tlie  Moselle.  Tlie  position  of  Worth  was 
false  strategically,  and  ifcs  tactical  value  was  illusory.  Both.  De  Failly 
and  McMalion  were  practically  isolated  from  the  French  left,  and  the 
dispositions  of  these  corps,  and  their  action,  shew  fully  that  the  French 
Head-Quarter  Staff  did  not  possess  the  power,  nor  the  army  the 
organisation,  to  change  an  offensive  plan  into  one  requiring  a  defensive 
attitude,  by  a  transition  sufficiently  rapid  and  skilful  to  concentrate 
their  scattered  forces  against  the  tide  of  the  German  advance. 

Tlie  Tactical  Lessons  of  the  Battle. 

In  considering  the  tactical  course  of  the  battle  of  Worth,  the  ques- 
tion naturally  occurs,  as  to  what  formation  a  British  Army  would  have 
adopted  in  the  attack  of  a  similar  position  ?  and  in  what  manner 
would  it  have  been  formed  for  the  defence  of  a  position  such  as  the 
French  held  ?  Unless  these  questions  are  answered  in  some  way, 
unless  we  attempt  to  draw  instruction  from  the  terrible  experience  of 
such  wars  as  1866  and  1870-71,  and  to  learn  the  lessons  set  so  plainly 
before  us,  little  benefit  can  accrue  from  a  study  of  these  campaigns.  In 
answering  the  question  as  to  what  formation  a  British  General  would 
have  adopted  in  attacking  the  position  of  Worth,  we  can  only  consider 
what  are  the  regulations  at  present  in  force. ^  According  to  these  the 
advance  of  the  main  body  would  have  been  preceded  by  skirmishers. 
Probably  in  some  parts  of  the  field  these  would  have  had  "  supports  " 
and  "reserves"  while  in  other  parts  of  the  ground,  these  last  could 
not  have  been  needed. f  The  relative  distance  of  these  supports  and 
reserves  might  have  been  modified  according  to  circumstances  of  the 
ground  provided  the  officers  were  fully  alive  to  the  requirements  of  the 
case. 

As  soon  as  the  enemy's  zone  of  fire  was  approached,  deployment 
into  line  would  have  been  effected,  either  from  columns  of  march  or 
masses ;  the  advance  would  have  been  made  by  brigades,  or  divisions 
in  line,  with  a  second  line  at  the  distance  equal  to  the  front  of  two  bat- 
talions or  about  800  paces  (assuming  the  battalion  to  be  at  its  war 
strength),  or  the  second  line  might  have  been  formed  by  columns  of 
half  battalions. 

The  attack  on  Worth  itself  might  have  been  made  in  an  echelon- 
formation  from  the  centre,  both  wings  refused.  At  enormous  sacrifice 
of  life,  if  the  line  formation  had  been  adhered  to,  the  enemy's  artillery 
from  Elsashausen,  and  its  musketry  from  the  enclosures  of  Worth,  play- 
ing upon  the  advancing  lines.  Worth  would  have  been  taken  by  a  gal- 
lant rush  at  last.  Then  the  dangerous  time  would  approach — descend- 
ing the  open  slopes  in  long  lines,  attempting  to  gain  successively  the 

*  Since  tliis  was  written,  marked  progress  lias  taken  place  in  the  tactical  instruc- 
tion of  the  British  Army,  and  the  late  orders  on  this  head  recognise  the  altered 
conditions  of  things. 

t  "  Supports  are  not  usually  required  in  front  of  a  line  deployed,  or  of  a  line  of 
"  columns  at  deploying  intcryals."  ..."  A  rescrre  is  only  needed  when  a  battalion 
"  is  skirmishing  alone,  or  at  some  distance  from  the  force  it  coyers." — "Field  Exer- 
"  cise,"  1870,  p.  205. 
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ground  on  either  side  of  Worth,  on  the  enemy's  line,  by  the  echelon- 
movement,  the  loss  of  life  would  have  been  crushing,  and  perhaps  even 
the  staunchness  of  English  soldiers  would  not  have  availed  against  the 
constant  fire  of  the  breech-loader.  A  desperate  effort  would  be  made 
to  storm  the  heights;  the  favourite  weapon  of  the  British  soldier, 
"cold  steel,"  would  be  employed,  but  with  what  result?  As  they 
breasted  the  crest  of  the  hill,  the  breech-loading  fire  of  the  enemy 
would  receive  them,  never  giving  them  a  chance  of  closing  and  using 
the  bayonet ;  a  shattered  remnant  might  succeed  in  gaining  the  shelter- 
trenches  of  the  enemy,  but  only  to  be  destroyed  or  driven  back  by  the 
arrival  of  fresh  troops. 

The  British  General  would  have  recognised  the  value  of  gaining  the 
lower  part  of  the  Elsashausen  Mederwald  ;  but  what  formation  would 
have  been  adopted  in  crossing  the  meadow- valley  swept  by  fire  so 
as  to  gain  the  wood  with  the  least  loss  of  life  ?  The  answer  is  scarcely 
provided  for  by  our  regulations.  It  would  be  idle  to  believe  that  at 
this  point  the  Prussians  shewed  any  peculiar  tactical  superiority.  If 
the  company  column  was  employed,  it  was  particularly  unsuited,  and 
the  fact  that  here  they  lost  4,000  men  proves  not  merely  a  desperate 
resistance  by  the  French,  but  that  the  formations  were  such  as  to  ex- 
pose the  troops  unnecessarily  to  the  French  fire.  Is  it  presumptuous 
to  say  that  the  only  method  by  which  to  attack  this  important  point 
would  be  by  a  concentric  formation  in  extended  order  ?  so  that  up  to 
the  last  moment  the  troops  should  be  exposed  as  little  as  possible  to 
the  danger  of  a  close  formation,  and  yet  after  gaining  the  edge  of  the 
wood  in  strength  and  obtaining  the  protection  its  trees  afibrded,  be 
successively  reinforced  and  pushed  on.  The  British  Commander,  pre- 
suming that  the  force  at  his  disposal  was  not  superior  to  that  of  the 
enemy,  might  have  attacked  the  enemy's  left  through  the  woods,  and 
would  probably  have  succeeded  in  gaining  the  plateau  of  ISTeuweiler  ; 
but  with  the  failure  of  the  effort  against  the  enemy's  centre,  this  suc- 
cess would  have  been  dangerous,  and  when  the  pressure  on  the  centre 
was  withdrawn,  the  enemy  would  have  overwhelmed  the  right  wing  of 
the  British  Army. 

There  remains  to  be  considered  whether  the  artillery  would  have 
been  sufficiently  forward  on  the  line  of  march  to  cover  the  deployment 
of  the  advanced  guard,  and  in  what  formation  it  would  have  been 
posted,  and  whether  the  present  so-called  reserve  artillery  of  a  British 
Corps  d'Armee  would  have  been  held  in  reserve,  or  employed  early  in 
the  action. 

Perhaps  we  may  reply  in  the  negative  to  the  first  point ;  to  the 
second  that  if  the  British  General  and  Commander  of  Artillery  re- 
cognised that  the  ground  was  more  favourable  to  the  concentration  of 
fire  by  massing  guns,  than  by  an  attempt  at  dispersing  the  guns  and 
concentrating  the  fire,  the  result  would  have  been  satisfactory  to  the 
British  side,  so  far  as  regards  the  action  of  the  artillery.  On  the  other 
hand,  perhaps  the  "reserve  artillery"  would  answer  to  its  title,  and 
this  important  portion  of  the  force,  together  with  the  reserves  of  in- 
fantry which  would  have  been  massed  in  a  position  of  safety,  would 
probably  only  have  covered  the  withdrawal  from  an  attack  which 
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had  failed  in  consequence  o£  tlie  shattering  of  tlie  close  formations 
adopted. 

If  we  turn  to  the  tactics  which  would  have  obtained  in  a  defensive 
position  such  as  the  French  held,  the  tactics  which  would  have  been 
employed  by  a  British  Commander  whose  mind  was  free  from  the 
modern  innovations  introduced  by  foreign  nations  in  continental  wars, 
vv^e  should  possibly  see  errors  less  fatal  than  those  we  have  ventured  to 
allude  to  in  the  supposed  attack  upon  the  same  position. 

Just  as  the  French  Commander  did,  we  should  endeavour  to  line  the 
crests  of  the  hills  with  shelter- trenches.  A  company  of  30  files  could 
occupy  a  trench  62  feet  long  ;  we  should  try  and  hold  every  part  of  the 
line  instead  of  the  salient  defending  points,  and  sweeping  the  inter- 
vening spaces  by  fire,  and,  consequently,  our  line  could  not  be  of  suffi- 
cient extent  to  prevent  or  withstand  the  flanking  movements  the  enemy 
would  adopt  to  avoid  the  sacrifice  of  life  in  frontal  attacks.  Our  re- 
serves would  be  massed  too  much,  and  would  not  be  employed  early 
enough  for  decisive  effect,  and  the  "  artillery  reserve  "  would  be  held 
unused  until  its  fire  would  no  longer  conduce  to  a  victorious  result. 

But  here  we  may  fairly  sujDpose  the  aptitude  of  the  British  soldier 
to  defensive  fights  would  come  into  full  play.  Our  artillery  dispersed 
but  concentrating  fire,  in  the  earlier  phase  of  the  battle  would  have 
done  good  service.  In  the  later  development  of  the  fight  it  would  have 
perhaps  been  massed,  according  to  the  direction  of  the  enemy's  line  of 
attack.  The  tenacity  of  the  troops,  and  the  protection  afforded  by  the 
shelter-trenches,  would  have  enabled  them  to  hold  their  ground,  not- 
withstanding the  severe  fire  of  the  enemy  and  the  close  formation  of 
our  troops.  Then,  if  our  flanks  were  still  safe,  we  should  be  tempted 
by  the  repulse  of  the  enemy  to  call  on  our  men  for  an  offensive  effort. 
Springing  from  the  shelter- trenches,  and  sweeping  down  the  slopes  in 
those  grand  red  lines  which  have  so  often  promised  victory  by  their 
mere  appearance,  and  which  have  so  often  fulfilled  it  gloriously,  we 
should  abandon  our  advantages,  and  give  ourselves  up  to  the  mur-. 
derous  fire  of  the  breech-loader.  Slightly  checked  at  first,  the  onward 
charge  would  slacken  in  speed  and  fail  in  numbers,  and  vvhen  we  gained 
the  hill  where  we  hoped  to  find  decisive  victory,  we  should  perhaps 
find  instead  only  weakness  of  effort,  or  even  disastrous  defeat. 

These  may  be  considered  too  highly-coloured  pictures  of  the  attack 
and  defence  of  a  position  such  as  Worth  by  a  British  Army  employing 
only  the  tactics  which  are  taught  in  our  authorised  books.  Let  those 
who  deem  them  to  be  so,  study  carefully  the  tactical  instructions  issued 
by  Feldzeugmeister  von  Benedek  to  his  troops  in  the  year  1866,  at  the 
oatset  of  the  great  struggle  between  his  country  and  Prussia.  Then 
let  them  turn  to  the  numerous  histories  and  accounts  explaining  the 
causes  of  the  Austrian  defeats,  and  they  will  find  most  surely  that  these 
vfcre  due  to  the  close  formations  and  implicit  trust  in  the  power  of  the 
bayonet,  errors  which  vrere  fatally  intensified  by  the  superiority  of  the 
Prussian  arm. 

It  is  beyond  the  intention  and  the  abilities  of  the  writer  to  attempt 
a  full  discussion  of  the  tactical  modifications  which  should  be  intro- 
duced in  our  service  to  suit  the  changes  in  the  power  of  infantry  and 
artillery  fire. 
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The  objects  that  we  must  keep  in  view,  are  the  maximnm  develop- 
ment of  our  own  fire,  with  the  minimum  exposure  to  the  enemy's.  In 
the  attack,  we  must  add  to  these,  a  necessary  cohesion  m  order  that 
our  advance  may  be  under  control  and  that  the  soldier  may  bo  led  and 
directed  by  his  own  officers.  In  the  defence,  this  cohesion  would 
generally  be  obtained  by  the  nature  of  our  attitude.  The  company 
column  of  the  Prussians  is  well  known.  To  a  certain  extent  only  it 
fulfils  the  conditions  of  the  problem.  The  attack  on  the  Geisberg  at 
Weissenburg  was  made  in  the  first  instance  by  company  columns, 
and  was  repulsed  with  great  loss.  The  attack  on  St.  Privat  at  the 
battle  of  Gravelotte,  I8th  August,  1870,  was  made  in  lines  of 
company  columns  (in  two  lines),  with  skirmishers  in  front.  In  ten 
minutes  the  Prussian  Guard  lost  6,000  men,  and  the  attack  was  broken 
off.  It  was  only  when  the  French  ammunition  was  exhausted  and  the 
Saxon  Corps  turned  the  flank  by  Roncourt,  and  in  concert  with  the 
re-formed  Guard,  advanced  concentrically  upon  the  position  that  St. 
Privat  v/as  taken. 

The  experience  gained  by  the  Prussians  convinced  them  that  "  the 
attack  in  open  order,  joined  to  the  attack  of  skirmishers,  was  adopted 
as  the  only  efficacious  one,  and  it  was  strictly  forbidden  to  lead  close 
bodies  of  troops  within  a  nearer  distance  of  the  enemy's  fire  than  2,000 
paces." 

Up  to  a  late  date,  the  column  was  the  formation  used  by  continental 
armies  in  attack. 

Against  this  it  has  been  our  privilege  and  pride  to  employ  the  line 
formation,  and  further  than  this,  we  are  the  only  nation  who  received 
the  charge  of  cavalry  in  that  attitude.  We  have,  therefore,  some  claim 
to  having  taken  the  initiative  in  adopting  a  thin  formation. 

The  Englishman  may  turn  with  justifiable  pride  to  the  glowing 
pages  of  Napier  to  see  the  manner  in  which  British  soldiers,  less  exposed 
in  their  thin  formatiou,  but  firm  because  of  the  training  and  national 
qualities,  were  enabled  to  develo]j  their  fire  to  its  fullest  effect,  and  then 
drive  back  the  shaken  enemy. 

If  then  the  qualities  of  our  soldiers  were  such  that  they  could,  in 
those  days,  outvie  other  nations  in  their  comparatively  extended  forma- 
tion, which  with  the  weapons  of  those  times  gave  the  maximum  amount 
of  fire  and  the  minimum  amount  of  exposure,  can  we  not  hope  that  we 
may  still  preserve  our  superiority  by  adhering  to  the  spirit  though  not 
to  the  letter  of  those  infantry  tactics  which  have  so  often  commanded 
the  admiration  of  our  bitterest  foes.  The  change  is  inevitable.  If  ever 
we  again  engage  a  European  foe,  we  shall  not  be  able  to  sacrifice  . 
human  life  unnecessarily,  as  the  Prussians  did  in  the  war  of  1870-71, 
and  yet  reap  the  fruits  of  victory.  Time  and  men  will  be  wanting,  and 
the  sacrifice  to  Moloch  will  only  forerun  our  own  disaster  and  destruc- 
tion.   Peace  is  the  breathing-time  in  the  race  for  national  existence. 

"We  cling  to  the  line- formation,  as  that  in  which  British  soldiers  have 
fought  and  conquered  ;  but  if  we  do  not  in  time  of  peace  deeply  ponder 
whether  the  changes  of  later  years  and  the  cruel  experience  of  other 
nations  have  not  made  it  imperative  to  modify  the  form  while  we 
adhere  to  the  spirit,  we  shall  have  studied  to  no  purpose,  or  have 
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thrown  away  those  lessons  which  the  bitterness  of  defeat  may  recall 
sharply  but  too  tardily  to  our  minds. 

Let  us  then  take  the  company  at  its  war  strength,  and  apply  to  that 
unit  the  principles  of  the  Prussian  company  column.  It  would  be  far 
handier  for  a  column  formation,  when  cover  permitted  concentration, 
and  when  in  extended  order,  would  be  more  under  the  control  and 
direction  of  its  ofl&cers  than  the  Prussian  company,  250  strong.  But 
if  it  be  considered  that  this  would  make  our  unit  too  small,  we  might 
take  the  mean  between  the  two.  So  long  as  an  unwieldy  unit  is  not 
adopted,  the  exact  number  is  not  important ;  all  that  we  have  to  pro- 
vide for  is,  that  our  organization  in  time  of  peace  shall  correspond  with 
that  we  intend  to  adopt  in  time  of  war,  both  in  tactics  and  in  adminis- 
tration. 

Trial  under  officers  of  tactical  ability  would  soon  teach  us  in  our 
peace  manoeuvres  exactly  what  strength  of  company  was  adapted  to 
our  power  of  obtaining  cover  and  the  necessary  cohesion  which  must 
subsist  between  the  companies  of  a  battalion.  British  soldiers  have 
hitherto  advanced  to  attack  in  line,  "  shoulder  to  shoulder  let  them 
now  be  taught  to  manoeuvre  for  attack  in  extended  order  in  line ;  let 
the  companies  be  instructed  to  form  columns  when  cover  permitted ; 
again  to  open  out  for  advance  and  fire- development  at  intervals  between 
each  file  corresponding  to  twice  the  ordinary  length  of  a  man's  arm, 
concentrating  at  the  last  moment  for  those  attacks  to  gain  certain  points 
on  a  field  of  battle,  which  must  now  be  mastered  by  a  concentric  fire 
and  attack  converging,  and  uniting  at  the  point  to  be  mastered,  though 
not  before. 

It  is  not  pretended  to  lay  down  how  the  exact  formation  of  the  com- 
pany column  should  be  effected.  Indeed,  the  w^ord  column  would 
almost  be  a  misnomer.  What  we  desire  to  shew  is,  that  in  the  fntm*e, 
the  British  soldier  should  be  taught  to  use  the  dose  line  formation 
when  the  ground  covers  it,  or  even  a  species  of  column,  if  that  be 
more  applicable  to  the  ground ;  that  he  should  be  instructed  to  open 
out  for  advance  in  extended  order,  alternately  closing  and  opening  ou.t 
according  to  the  requirements  of  ground  and  fire. 

With  the  battalion,  the  instruction  would  tend  to  preserve  the  cohe- 
sion of  movement  required,  so  that  we  may  govern  the  direction  of  our 
attacks. 

We  have  not  touched  on  the  formation  of  a  first  skirmishing  line.  The 
value  of  skirmishers  is  well  recognised  in  our  service.  Let  those  who 
are  inclined  to  wonder  that  our  tactics  have  made  no  great  strides 
^ince  the  days  of  our  Peninsular  victories,  and  to  give  unqualified 
admiration  to  everything  wearing  a  Prussian  aspect,  turn  to  their 
drill-books  prior  to  1861.  There  they  will  find  that  the  value  of 
skmnishing  fire  was  systematically  under- estimated,  and  that  Prus- 
sian officers  were  taught  to  employ     feiu  slcirmisliers  as  ])ossible. 

Our  system  of  musketry  instruction  is  excellent,  but  in  this  as  in 
other  things  we  seek  too  much  to  bring  all  to  one  level,  rather  than 
develop  the  aptitude  of  the  few.  The  formation  in  each  battalion  of 
companies  of  marksmen  is  greatly  to  be  desired,  and  we  cannot  doubt 
that  the  employment  of  these  as  skirmishers,  creeping  within  musketry 
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range  of  tlie  enemy's  artillery,  wonld  be  productive  of  important 
military  results. 

In  wood-figliting,  also,  should  our  troops,  regular  and  auxiliary,  be 
constantly  practised.  Such,  a  species  of  combat  has  developed  itself  to 
an  extraordinary  extent,  and  we  should  try  and  prepare  by  practice  in 
our  own  land,  so  that  however  remote  we  may  regard  the  possibility 
of  its  application  in  our  island- country,  we  may  be  ready  for  what  the 
future  day  may  bring  forth. 

In  defensive  fighting  we  should  teach  ourselves  the  value  of  a  less 
deep  formation,  and  the  extension  of  men  to  ground. 

Our  flanks  covered  by  natural  protection,  or  by  field  works,  our 
shelter-trenches  not  continuous,  but  like  the  bastions  of  a  fortification, 
and  our  men  disposed  in  those  trenches,  in  the  proportion  of  one  man 
per  yard. 

Our  reserves  drawn  up,  not  in  solid  masses,  but  varying  in  formation 
to  suit  the  ground,  and  ready  to  support  any  portion  of  the  line ;  our 
artillery  protected  by  gun-pits  in  positions  favourable  for  concentration 
of  fire ;  and  our  cavalry  disposed  so  that  they  may  be  ready  to  under- 
take offensive  action  against  shaken  infantry ;  with  these  conditions 
may  we  not  believe  that  in  fighting  a  defensive  action  our  military 
history  will  repeat  itself,  and  that  our  soldiers  tenaciously  holding  to 
the  spirit  of  our  old  line-formation  would  repulse  the  attack  of  the 
most  audacious  foe,  seizing  victory  when  the  shattering  effect  of  their 
fire  had  overwhelmed  the  enemy,  and  advancing,  as  of  yore,  in  lines 
which  fulfilled  the  qualities  of  the  old  formation,  while  in  their  more 
extended  order  they  partook  of  the  change  which  years  have  brought 
about  in  the  new  order  of  things. 

Fascinating  as  the  subject  is  to  the  soldier,  we  feel  thai;  we  have 
already  far  exceeded  the  limits  of  an  essay ;  but  before  we  leave  this 
portion  of  the  subject  may  we  be  permitted  the  remark,  that  in  modern 
warfare  as  in  the  old,  the  physical  education  of  the  soldier  requires  the 
most  careful  attention.  The  physical  attributes  of  the  German  soldier 
permitted  them,  after  severe  marches,  to  master  the  slopes  of  Worth, 
and  the  steep  heights  of  Spicheren.  While  we  should  be  far  from 
desiring  that  the  soldier  should  be  altogether  relieved  of  his  valise, 
may  we  suggest  that  sufiicient  m.argin  should  be  allowed  in  transport, 
so  that  as  soon  as  absolute  contact  with  the  enemy  is  foreseen,  he 
might  be  rendered  more  capable  of  enduring  the  fatigue  consequent 
on  marching  and  battle,  and  the  passage  over  ground  in  the  swiftest 
manner  ? 

In  the  autumn  manoeuvres,  we  might  also  see  how  our  ammunition- 
columns  answered  to  supply  the  regimental  reserves  in  action  by 
issuing  only  a  few  rounds  to  the  men  for  an  engagement,  and  when 
those  few  rounds  were  exhausted,  by  allowing  them  to  be  dependent 
upon  the  ammunition  columns. 

We  cannot  refrain  from  expressing  a  belief,  that  adherence  to  the 
spirit,  while  we  reject  the  form,  of  our  old  close  line-formation,  is 
eminently  suited  to  that  army  which  must  bear  the  brunt  of  a 
European  contest,  or  of  Oriential  warfare.  On  the  plains  of  India 
against  an  ill-armed  or  u^resolute  foe,  the  wise  Commander  would  be 
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inclined  to  employ  the  closer  formation  in  line,  against  tlie  loosely- 
bonncl  masses  of  an  Eastern  adversary.  Tlie  occasion  alone  conld 
decide  tlie  method  (rf  attack.  In  the  little  "vvars  which  Russia  is  now 
carrying  on  over  the  steppes  of  Central  Asia,  ^Ye  are  told  that  the 
defenders  of  the  country  are  as  little  inclined  to  attack  a  line  of 
skirmishers  as  a  close  formation.  In  a  word,  even  in  those  remote 
regions,  the  truth  has  been  ap23reciated,  that  with  the  new  arms 
rapidity  of  fire  supplies  the  place,  and  the  close  formation  of  numbers.  . 

In  artillery,  so  far  as  regards  materiel  and  technical  training,  we 
have  little  to  learn  from  foreign  nations,  while  its  tactical  training, 
and  the  art  of  handling  it  on  the  field,  will  probably  receive  increased 
attention.  It  does  require,  however,  greater  stress  to  be  laid  on  the 
necessity  for  extreme  accuracy  of  fire.  Slowness  of  fire,  if  accompanied 
by  great  accuracy,  should  be  regarded  as  a  virtue.  We  w^ould  go  a 
step  further,  and  say  that  it  should  be  an  accepted  axiom  that  at  drill, 
and  with  blank  ammunition,  not  only  should  the  guns  be  deliberately 
laid  each  time  they  come  into  action  on  objects  whose  range  should  be 
ascertained  by  a  range-finder,  or  given  by  the  subalterns  of  divisions, 
or  "Nos.  I ;  but  every  operation  should  be  performed  save  those  con- 
nected with  the  fuze  and  projectile,  which  could  only  be  undertaken  at 
practice  or  in  actual  battle,  and  that  even  these  should  be  impressed 
on  the  minds  of  all  by  the  means  of  "  motions." 

That  England  ought  to  excel  in  her  artillery  is  now  a  recognised 
axiom.  The  arguments  against  a  powerful  artillery  are  the  en- 
cumbrance which  it  entails.  Whether  this  evil  cannot  be  greatly 
lessened  by  an  increase  in  the  number  of  guns  in  a  battery,  retaining 
the  same  number  of  non-fighting  carriages  (in  vv^hich  term  we  include 
all  except  guns,  limbers,  and  ammunition  waggons),  is  a  point  w^hich 
may  well  be  discussed  by  superior  and  experienced  artillery  officers. 

In  the  cavalry  much  is  being  done  to  fit  that  arm  for  the  require- 
ments of  the  day.  Those  requirements,  exemplified  by  the  perform- 
ance of  the  German  cavalry  during  the  war  of  1870-71,  are  too  well 
known  now  to  need  repetition  here.  A  simplification  and  further 
lightening  of  the  equipment  may  be  found  practicable.  Our  cavalry 
officers  are  not  surpassed  as  horsemen  by  any  body  in  the  world.  It 
only  needs  a  mastery  of  subjects  comprised  under  the  heads,  "  Outpost 
duty,"  and  "  Reconnaissance,"  to  render  them  superior  to  that  of  other 
nations  in  every  respect. 

Let  us  then  freely  learn  the  lessons  which  are  so  clear,  that  those 
v,'ho  run  may  read.  By  attentive  study  of  theory  founded  on  the 
bloody  experience  of  other  armies,  let  us  constantly  practice  to  apply 
our  theory  to  ground.  Let  us  not  hinder  the  military  education  of 
our  troops  by  a  retention  of  drill  manoeuvres,  which  waste  valuable 
time  to  no  purpose  but  those  of  show  and  parade. 

Eirst,  let  us  try  and  continually  practice  our  troops  in  small,  as  well 
as  large  bodies  over  as  varied  ground  as  circumstances  will  permit, 
and  in  accurac}'  and  development  of  fire,  and  then  we  may  fall  back 
on  the  harmless  exercises  of  the  barrack- square. 

It  is  not  t.hat  our  troops  require  less  drill,  but  more — only  drill  on 
the  parade  and  in  the  field  used  as  means  to  an  end,  and  nob  as  the 
end  itself. 
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Whetlier  we  sliall  sec  in  action  tlie  great  step  towards  sound 
military  organization  wliicli  has  been  proposed  by  tlie  present  War 
Minister,  time  alone  will  sliow.  Even  when  this  is  carried  out,  much 
still  remains  to  be  done.  It  is  not  necessary  that  we  should  blindly 
copy  a  foreign  model ;  vfe  must  adopt  one  suited  to  our  national  cha- 
racter, or  it  will  fail.  But  unless  we  consent  to  form  tactical  units  of 
command,  and  to  decentralize  our  administration,  our  reforms  in  other 
directions  will  be  of  little  value. 

There  are  those — and  we  go  far  with  them  in  admiration — whose 
worship  of  the  German  Army,  v.^hich  has  achieved  such  great  things, 
extends  to  the  belief  in  the  innate  superiority  of  the  Grerman  over  the 
Frenchman.  Let  our  minds  travel  back  to  the  days  of  Jena  and 
Auerstadt,  8jnd  we  shall  find  there  a  history  we  shall  do  well  to  apply 
to  ourselves.  Then,  as  in  these  times,  a  nation  rushed  blindly  to  arms, 
unassisted  by  allies,  but  confident  in  the  patriotism  of  its  people,  and 
in  the  past  glory  achieved  by  its  arms  under  a  great  warrior.  Then, 
as  now,  the  military  Commanders  were  blind  to  the  changes  in  tactics 
and  organization  which  the  march  of  time  had  hurried  on ;  then,  as 
now,  they  sought  to  cover  ignorance  by  bravery. 

Then  followed,  as  in  the  year  1870-71,  disaster  upon  disaster ;  the 
army  became  demoralized ;  then,  as  now,  came  the  entry  into  a  capital, 
a  humiliating  peace,  a  deprivation  of  provinces,  an  enormous  indem- 
nity burdening  the  exhausted  country.  In  1806  it  was  Prussia  that 
fell  a  victim  to  its  own  blindness  and  the  power  of  the  French.  In 
1870-71  it  was  Prussia  that  made  France  pay  the  debt  of  revenge. 
History  repeats  itself  with  terrible  exactness.  England,  and  rightly, 
detests  war.  No  ideas  of  foreign  conquest  or  military  glory  obtain 
possession  of  our  minds.  We  would  have  all  the  world  be  at  peace. 
But  not  the  less  should  England  keep  bright  her  sword  for  those  evil 
days  which  may  yet  come,  when  she  may  have  to  fight  for  the  wide- 
spread heritage  bequeathed  to  us  by  our  forefathers. 


LECTURE. 


Friday,  May  23rd,  1873. 

General  the  Right  Honorable  LORD  STRATHNAIRN,  G.C.B., 

G.C.S.I.,  in  the  Chair. 

\jriiis  ;pa;per  ivas  read  hy  Captain  Tyler,  in  the  absence  of  Mr,  Andrew 
from  illness,  and  at  his  request,'] 


THE  EUPHRATES  VALLEY  ROUTE  TO  INDIA  IN  CONNEC- 
TION  WITH  THE  CENTRAL  ASIAN  QUESTION. 

By  W.  P.  Andrew,  Esq.,  F.R.G.S.,  Chairman,  Scinde,  Punjaub, 

and  Delhi  Railways. 

[Captain  Tyler  :  Mr.  Andrew  has  for  the  last  twenty  years  devoted 
much  time  and  attention,  and  been,  at- considerable  expense,  in  advocat- 
ing this  route.  ^  I  am"  sm'e  therefore  that  the  meeting  wall  hear  with 
interest  all  that  he  has  entf lifted  me  to  deliver  to  it  on  the  subject.] 

After  a  comparatively  lengthened  slumber,  the  Central  Asian  Question 
has  recently  again  awakened  into  prominence.  Seldom  has  the  public 
mind, — I  may  say  of  Europe, — been  so  completely  engrossed  by  a 
political  question,  owing  its  importance  rather  to  the  magnitude  and 
uncertainty  of  the  events  to  which  it  may  at  a  future  time  give  rise, 
than  to  its  more  immediate  and  palpable  consequences. 

Here  in  England  it  is  not  surprising  that  the  recent  portentoas 
movements  of  Russia  should  excite  men's  minds,  and  fill  us  with  ap- 
prehensions for  the  maintenance  of  our  prestige  in  Europe  and  the 
safety  of  our  Empire  in  the  East.  But  while  in  our  desire  to  avoid 
political  complications  we  have  devoted  ourselves,  with  much  assiduity, 
to  the  discussion  of  geographical  questions  affecting  the  boundaries 
of  neutral  States,  we  have  overlooked  the  simplest  and  most  obvious 
means  of  checkmating  the  possible  designs  of  Russia  by  a  parallel 
movement  along  the  Valley  of  the  Euphrates.  It  is  right,  therefore,  at 
the  present  juncture,  once  more  to  invite  attention  to  the  proposed 
establishment  of  a  direct  and  rapid  route  to  our  Eastern  possessions  by 
the  ancient  highway  of  the  Euphrates. 

In  the  proposal  to  restore  this  ancient  route — once  the  highway  of 
the  world's  commerce  and  the  track  of  the  heroes  of  early  history — by 
the  construction  of  a  railway  to  connect  the  Mediterranean  and  the 
Persian  Gulf,  we  have  at  hand  an  invaluable  and  perfectly  efB.cient 
means  at  once  of  thwarting  the  designs  of  Russia,  if  they  should  assume 
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a  "hostile  character ;  of  marcliing  hand  in  hand  with  her  if  her  mission 
be  to  carry  civilization  to  distant  lands  ;  and  of  competing  with  her  in 
the  peaceful  rivalry  of  commerce. 

On  every  ground,  therefore,  the  proposed  Euphrates  Valley  Railway 
is  an  undertaking  eminently  deserving  our  attention  and  the  support  and 
encouragement  of  our  Government. 

The  countries  which  our  future  highway  to  India  will  traverse  have 
been,  from  remote  antiquity,  the  most  interesting  in  the  world.  On  the 
once  fertile  plains,  watered  by  the  Euphrates  and  Tigris,  the  greatest 
and  most  glorious  nations  of  antiquity  arose,  flourished,  and  were  over- 
thrown. The  earliest  home  of  the  genius  of  civilization — the  scene  of 
great  events  in  the  early  history  of  the  world — now  shrouded  in  the 
dust  of  ages,  or  dimly  discerned  through  the  long  vista  of  many 
centuries — the  land  of  the  Assyrians,  Babylonians,  and  Chaldeans ; 
where  the  daughters  of  Zion  sat  down  and  wept ;  where  lay  the  track 
of  Xenophon  and  his  heroic  10,000  Greeks  ;  the  centre  of  the  conquests 
of  the  Macedonians,  where  once  stood  the  proud  capitals  of  the  Sassa- 
nides  and  of  the  Caliphs,  now  deserted  and  tenantless, — these  regions 
must  ever  possess  a  fascination  and  interest  for  all  mankind. 

Somewhere  on  the  banks  of  the  Euphrates  all  scriptural  commen- 
tators jolace  the  Garden  of  Eden.  The  second  cradle  of  the  human 
family  was  also  upon  that  river,  or  its  tributary,  the  Tigris.  The  first 
city  of  the  new  earth  was  built  upon  its  banks.  The  tower  of  pride, 
erected  by  the  post-diluvian  population,  cast  a  shadow  over  its  waters. 
The  Euphrates  intersected  Babylon,  the  "  Golden  City,"  the  "  Glory  of 
Kingdoms  the  great  capital  of  the  Chaldean  Empire  ;  now  a  desola- 
tion among  the  nations — ^her  broad  walls  utterly  broken ;  her  high 
gates  burnt  with  fire.  With  Babylon  are  associated  the  names  of 
S'ebuchadnezzar  and  Belshazzar ;  of  Daniel  and  Darius  ;  of  Cyrus  and 
Alexander.  The  grand  prophet  of  the  captivity,  and  the  energetic 
apostle  of  the  new  era,  had  their  dwelling  within  her  walls.  Ere  even 
a  brick  was  made  upon  the  I*^ile,  Nineveh  and  Babylon  must  have  had 
thriving  and  busy  populations. 

Twice  in  the  world's  history,  mankind  commenced  the  race  of  civili- 
sation on  the  Mesopotamian  Rivers.  Twice  the  human  family  diverged 
from  their  banks  to  the  east,  the  west,  and  the  north.  Arts  and 
sciences  made  the  first  feeble  steps  of  their  infancy  upon  the  shores  of 
these  rivers.  Very  early  in  history  we  know  that  Babylon  was  a  great 
manufacturing  city,  famed  for  the  costly  fabric  of  its  looms.  At  a 
more  recent  date  the  Chaldean  kings  made  it  a  gorgeous  metropolis, 
the  fairest  and  the  richest  then  on  earth.  Alexander  of  Macedon  made 
it  the  port  of  the  Indian  Ocean  and  the  Persian  Gulf,  and  he  proposed 
to  render  it  the  central  metropolis  of  his  empire. 

The  countries  through  which  the  Euphrates  flows,  were  formerly  the 
most  productive  in  the  world.  Throughout  these  regions  the  fruits  of 
temperate  and  tropical  climes  grew  in  by- gone  days  in  luscious  pro- 
fusion. Luxury  and  abundance  were  universally  diffused.  The  soil 
everywhere  teemed  with  vegetation.  Much  of  this  has  since  passed 
away.  Ages  of  despotism  and  misrule  have  rendered  unavailing  the 
bounty  of  nature.    But  the  land  is  full  of  hidden  riches.    The  natural 
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elements  of  its  ancient  grandeur  still  exist  in  tlie  inexhaustible  fertility 
of  the  country,  and  in  the  chivalrous  character  and  bearing  of  many 
of  the  tribes ;  and  the  day  cannot  be  far  distant  when  it  is  destined  to 
resume  its  place  amongst  the  fairest  and  most  prosperous  regions  of 
the  globe. 

The  wondrous  fertility  of  Mesopotamia  was  in  early  times  carried  to 
its  utmost  limit  by  means  of  irrigation  canals,  with  which  the  country 
was  everywhere  intersected,  and  some  of  the  largest  of  which  were 
navigable.  These  excited  the  wonder  and  interest  of  Alexander  the 
Great,  who,  after  his  return  from  the  conquest  of  India,  examined  them 
personally,  steering  the  boat  with  his  own  hand.  He  employed  a 
great  number  of  men  to  repair  and  cleanse  these  canals. 

Herodotus,  speaking  of  Babylonia>,  says,  "  Of  all  the  countries  I 
"  know,  it  is  without  question  the  best  and  the  most  fertile.  It  pro- 
"  duces  neither  figs,  nor  vines,  nor  olives  ;  but  in  recompense,  the  earth 

is  suitable  for  all  sorts  of  grain,  of  which  it  yields  always  200  per 
"  cent.,  and  in  years  of  extraordinary  fertility  as  much  as  300  percent." 

These  regions  need  only  again  to  be  irrigated  by  the  life-giving 
waters  pouring  down  ever  cool  and  plentiful  from  Ararat — that  great 
land-mark  of  primasval  history,  now  the  vast  natural  boundary-stone 
of  the  Russian,  Turkish,  and  Persian  empires — to  yield  once  more  m 
abundance  almost  everything  that  is  necessary  or  agreeable  to  man. 
Many  acres  now  wasted,  save  when  in  early  spring  they  are  wilder- 
nesses of  fiowers,  may  be  covered  vvdth  cotton,  tending  to  the  employ- 
ment of  the  million  spindles  of  our  land. 

It  is  not  too  much  to  say,  that  no  existing  or  projected  railroad  can 
compare  in  point  of  interest  and  importance  with  that  of  the  Euphrates 
Valley.  It  will  bring  two  quarters  of  the  globe  into  juxta-position, 
and  three  continents,  Europe,  Asia,  and  Australia,  into  closer  relation. 
It  will  bind  the  vast  population  of  Hindustan  by  an  iron  link  with  the 
people  of  Europe.  It  will  inevitably  entail  the  colonisation  and  civili- 
sation of  the  great  valleys  of  the  Euphrates  and  Tigris,  the  resuscita- 
tion in  a  modern  shape  of  Babylon  and  Nineveh,  and  the  re-awakening 
of  Ctesiphon  and  Bagdad  of  old. 

"Where  is  there  in  the  world  any  similar  undertaking  which  can 
achieve  results  of  such  magnitude,  fraught  with  so  many  interests  to 
various  nations  ?  And  who  can  foresee  what  ultimate  effects  may  be 
produced  by  improved  means  of  communication  in  the  condition  of 
Hindoos,  Chinese,  and  other  remote  peoples  ? 

It  is  by  distance  and  difficulties  of  intercoarse  that  the  distinctions 
of  creeds  and  races  are  chiefly  upheld.  Annihilate  space,  and  the  great 
barriers  that  separate  peoples — the  differences  of  manners  and  customs, 
of  modes  of  thought  and  feeling,  of  doctrines  and  dogmas,  of  precepts 
and  prejudices,  that  keep  up  these  barriers — gradually  disappear,  as 
barbarism,  superstition,  and  ignorance  give  way  to  the  superior  and 
irresistible  force  of  civilisation,  truth,  and  enlightenment. 

Although  various  routes  have  been  suggested  with  the  view  of  bring- 
ing Great  Britain,  by  means  of  railway  communication,  into  closer 
connection  with  India  and  her  other  dependencies  in  the  East,  and  of 
securing  at  the  same  time  the  immense  political  and  strategic  deside- 
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ratum  of  an  alternative  highway  to  our  Eastern  possessions,  there  is 
none  which  combines  in  itself  so  many  advantages  as  the  ancient  route 
of  the  Euphrates;  the  route  of  the  Emperors  Trajan  and  Julian,  in 
whose  steps,  in  more  recent  times,  the  Great  Napoleon  intended  to 
follow,  when  the  Russian  campaign  turned  his  energies  in  another 
direction. 

The  special  advantages  which  render  this  route  superior  to  all 
others,  are  briefly  these : — It  is  the  direct  route  to  India.  It  is  the 
shortest  and  the  cheapest,  both  for  constructing  and  working  a  railway  ; 
so  free  from  engineering  difficulties,  that  it  almost  appears  as  though 
designed  by  the  hand  of  nature  to  be  the  highway  of  nations  between 
the  east  and  the  west ;  the  most  surely  defensible  by  England — both 
of  its  termini  being  on  the  open  sea ;  and  the  most  likely  to  prove 
remunerative. 

Both  in  an  engineering  and  a  political  point  of  view,  the  Euphrates 
route  undoubtedly  possesses  great  advantages  over  any  of  the  others 
which  have  been  proposed.  All  the  routes  which  have  been  suggested 
from  places  on  the  Black  Sea,  are  open  to  the  fatal  objection,  that 
while  they  would  be  of  the  greatest  service  to  Russia,  they  would  be 
altogether  beyond  the  control  of  Great  Britain,  while  the  engineering 
difficulties  with  which  they  are  surrounded  are  of  themselves  sufficient 
to  exclude  them  from  practical  consideration. 

This  has  been  fully  established  by  the  evidence  of  the  witnesses 
examined  by  the  Select  Committee  of  the  House  of  Commons,  which 
lately  investigated  the  merits  of  the  various  proposals  for  connecting 
the  Mediterranean  and  the  Black  Sea  with  the  Persian  Gulf. 

In  the  course  of  the  investigation  by  the  Committee,  it  was  de- 
monstrated that  the  proposed  Euphrates  Valley  Railway  i&  an  emi- 
nently feasible  undertaking  in  an  engineering  sense  ;  that  the  route 
of  the  Euphrates  and  the  Persian  Gulf  is  decidedly  preferable  in 
respect  of  climate  to  that  by  Egypt  and  the  Red  Sea ;  that  as  regards 
the  safety  and  facility  of  the  navigation  the  Persian  Gulf  also  has  by 
far  the  advantage ;  that  the  proposed  undertaking  would  be  of  great 
commercial  moment,  and  if  not  immediately  profitable,  at  all  events 
that  it  would  be  so  at  a  date  not  far  distant ;  and  finally,  that  it  would 
be  of  the  highest  political  and  strategic  importance  to  this  country. 

It  is  unnecessary  to  quote  in  detail  from  the  evidence  taken  by  the 
Committee,  but  in  order  to  show  how  authoritative  were  the  conclusions 
in  favour  of  the  undertaking  at  which  the  Committee  arrived,  I  may  state 
that  the  engineering  facilities  which  exist  for  the  construction  of  a 
railway  from  the  Mediterranean  to  the  Persian  Gulf  were  demonstrated 
by  the  evidence  of  the  late  General  Chesney,  the  veteran  explorer  of 
the  route,  by  Captain,  now  Admiral  Charlewood,  of  the  Royal  ^^avy, 
and  Mr.  W.  E.  Ainsworth,  two  of  the  officers  attached  to  the  Euphrates 
Expedition ;  by  Sir  John  Macneill,  Mr.  Telford  Macneill,  Mr.  W.  J. 
Maxwell,  Sir  Henry  Rawlinson,  Captain  R.  E.  Burton,  and  Captain 
Eelix  Jones.  The  advantages  of  the  route,  in  respect  of  the  climate 
and  productiveness  of  the  country  to  be  traversed,  were  shown  by  the 
evidence  of  General  Chesney,  Mr.  Eastwick,  M.P.,  Captain  Eelix  Jones, 
Colonel  Sir  Henry  Green,  Colonel  Malcolm  Green,  Mr.  Consul  Barker, 
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and  others.  Mr.  Barker,  who  has  resided  twenty-six  years  as  Yice- 
Consul  and  Acting  Consul  at  Seleucia,  Antioch,  and  Aleppo,  and  has 
perhaps  as  intimate  an  acquaintance  with  the  country  as  any  man 
living,  stated  in  an  official  report,  addressed  by  him  last  year  to  Lord 
Granville,  that — 

"  A  railway  through  Mesopotamia,  as  a  route  to  India,  would  not  at 
"  first  be  productive  of  much  income  to  a  company  from  traffic,  but  iu 
"  a  few  years — certainly  before  the  railway  could  be  finished — the 

cultivation  of  grain  would  increase  a  hundredfold,  and  would  go  on 

increasing  a  thousandfold,  and  would  attain  to  a  magnitude  and 
"  extension  quite  impossible  to  calculate,  because  bad  harvests  are 
"  almost  unknown  in  these  parts,  for  there  is  always  plenty  of  rain  and 
"  a  hot  sun  to  ripen  the  corn.    Populous  villages  would  spring  up  all 

along  the  line,  as  there  is  abundance  of  sweet  water  everywhere. 
"  Cereals  can  be  grown  there  so  cheaply  that  no  country  the  same  dis- 
"  tance  from  England — say,  for  instance,  Russia — could  compete  with 

it  at  all.    And  if  Great  Britain  finds  it  necessary  to  rely  more  on  the 

importation  of  foreign  corn,  where  could  a  better  field  be  found  than 
"  the  fertile  plains  of  Mesopotamia,  the  cradle  of  mankind,  which  has 
"all  the  advantages  of  climate,  soil,  sun,  and  water,  in  its  favour  ?  " 

The  facility  of  the  navigation  of  the  Persian  Gulf  was  testified  to  by 
Mr.  William  Parkes,  Consulting  Engineer  to  the  Secretary  of  State 
for  India  for  Kurrachee  harbour,  and  by  Mr.  Edwyn  Dawes,  and  also, 
in  a  correspondence  published  a  short  time  since,  by  Captain  A.  D. 
Taylor,  late  of  the  Indian  JSTavy. 

The  advantages  of  the  proposed  undertaking  from  a  military  point 
of  view  Avere  placed  beyond  question  by  the  evidence  of  General 
Chesney,  of  Captain  Tyler,  and  of  those  experienced  soldiers,  Sir 
Henry  and  Colonel  Malcolm  Green,  and  more  especially  by  the 
weighty  testimony  of  Lord  Strathnairn  ;  while  its  importance  in  a 
political  sense  was  established  by  many  witnesses,  amongst  whom  I 
may  instance  Sir  Bartle  Frere,  the  late  lamented  Sir  Donald  McLeod, 
Mr.  Palgrave,  Colonel  Herbert,  Her  Majesty's  Consul- General  at 
Bagdad,  Mr.  Eldridge,  Consul-General  at  Beyrout,  and,  pre-eminently, 
the  "  Great  Elchi,"  the  venerated  Lord  Stratford  de  RedclifPe. 

Other  nations,  whose  interests  in  the  East  are  incomparably  less 
than  ours,  either  on  political  or  commercial  grounds,  have  in  recent 
years  made  great  advances  in  extending  their  communications  in  an 
easterly  direction. 

The  establishment  of  steam  communication  by  the  "  Messageries 
Maritimes  "  on  tlie  route  of  the  Red  Sea  to  Calcutta  and  other  Eastern 
ports  shows  the  importance  attached  by  the  French  to  the  extension  of 
tlioir  commercial  relations  with  the  East.  A  Russian  line  of  steamers  also, 
has  lately  been  established,  to  run  between  Odessa  and  Bombay  by  the 
route  of  the  Suez  Canal.  Even  those  who  see  no  danger  in  the  policy 
of  annexation  pursued  by  Russia,  will  admit  that  the  Russian  roads  and 
railways  now  being  pushed  towards  Persia  and  Afiglianistan,  if  de- 
signed with  pacific  intentions,  prove,  at  all  events,  the  anxiety  of  the 
Russian  Government  to  compete  with  us  for  the  trade  of  Central  Asia, 
the  Punjaub,  and  Northern  India.    But  the  carriages  and  trucks 
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ostensibly  designed  for  peaceful  and  commercial  purposes  are  so 
constructed,  under  the  special  instructions  of  the  Russian  Govern- 
ment, as  to  be  equally  available  for  the  conveyance  of  troops  a7id 
munitions  of  war.  We  must  not,  therefore,  stand  still  in  the 
career  of  improvement,  and  be  left  behind  in  the  race  by  other  nations, 
however  friendly.  Political  disturbance  in  Europe  might  at  any 
moment  deprive  us  of  our  communications  with  India  via  Egypt.* 
So  long  as  the  Indian  Empire  subsists,  the  connection  between  India 
and  this  country  must  be  kept  up.  If  that  connection  were  inter- 
rupted for  many  months,  the  doom  of  onr  Eastern  Empire  might  be 
practically  sealed.  England  maintains  her  position  in  India  mainly  by 
force  of  arms ;  and  it  is  a  principle  both  of  war  and  of  common  sense 
to  take  the  most  efficient  means  at  our  command  to  keep  open  the  lines 
of  communication  between  the  base  and  the  field  of  operations.  Hence 
the  necessity  of  establishing  an  alternative  route,  even  if  it  were  not  a 
better  one.  But  that  by  the  Euphrates,  the  most  ancient  of  all,  is  at 
once  the  shortest,  the  easiest,  and  the  safest,  and  it  can  never  be  super- 
seded by  any  other  offering  superior  advantages. 

Apart  from  the  general  question  of  the  advantage  on  strategic 
grounds  of  possessing  an  alternative  and  accelerated  route  to  our 
Eastern  dominions,  it  is  a  matter  of  the  greatest  importance  that,  in 
case  of  an  emergency,  we  should  be  able  to  send  troops  to  India  at  any 
season  of  the  year.  Viewed  in  this  light,  the  Euphrates  route  presents 
a  striking  contrast  to  that  via  Egypt,  which,  during  a  portion  of  the 
year,  could  not  be  used  for  the  transport  of  troops  without  a  serious 
sacrifice  of  life  in  consequence  of  the  excessive  heat  of  the  Ued  Sea. 
The  Euphrates  route,  on  the  other  hand,  would  be  available  for  this 
purpose  at  all  seasons. 

In  addressing  such  an  audience  as  the  present,  it  would  be  super- 
fluous to  dilate  on  the  importance,  in  a  military  point  of  view,  of  an 
undertaking  which  would  reduce  the  journey  between  England  and 
India  by  several  days. 

The  substitution  of  Kurrachee  for  Bombay  as  the  European  port  of 
India  would,  even  by  the  Red  Sea  route,  give  us  an  advantage  of  some 
500  miles  ;  but  if  the  Euphrates  route  were  once  established,  the 
adoption  of  Kurrachee  as  the  European  port  of  India  would  necessarily 
follow,  and  India  would  thus  be  brought  upwards  of  1,000  miles  nearer 
to  us  than  at  present ;  while,  during  the  monsoon  months,  the  gain 
would  be  still  greater,  as  the  route  between  the  Persian  Gulf  and 
Kurrachee  is  not  exposed  to  the  severity  of  the  monsoon,  which  it  is 
well  known,  renders  a  divergence  of  some  500  miles  necessary  during 
a  portion  of  the  year  on  the  voyage  from  Bombay  to  Aden. 

When  the  railway  system  of  the  Indus  is  completed,  Kurrachee  will 
be  in  contmuous  railway  communication  w^ith  Calcutta,  and  with  the 
gates  of  Central  Asia  at  the  Khyber  and  Bolan  Passes,  and  it  will  thus 
become  the  natural  basis  of  operations  in  the  event  either  of  any  internal 
commotion  in  India,  or  of  aggression  on  our  north-western  frontier. 

^  "The  (Suez)  canal  can  be  closed  with  great  ease,  either  by  sinking  a  ship  in  the 
"  channel,  or  by  blowing  in  the  sides  at  two  or  three  points  where  the  banks  offer 
*'  peculiar  facilities  for  hasty  demolition." — (Capt.  Wilson,  R.E.,  vide  page  496.) 
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If  I  may  repeat  the  words  whicli  I  ventured  to  urge  npon  Lord 
Palmerston  upwards  of  sixteen  years  ago,  when  I  accompanied,  in 
support  of  the  Euphrates  Valley  Railway,  one  of  the  largest  and  most 
influential  deputations  that  ever  waited  upon  a  Minister,  "  the  grand 
"  object  desired,  is  to  connect  England  with  the  north-west  frontier  of 

India  by  steam- transit  through  the  Euphrates  and  Indus  Valleys. 
"  The  latter  will  render  movable  to  either  the  Khyber  or  the  Bolan, 
"  the  two  gates  of  India,  the  flower  of  the  British  Army  cantoned  in 

the  Punjaub ;  and  the  Euphrates  and  Indus  lines  being  connected  by 
"  means  of  steamers,  we  should  be  enabled  to  threaten  the  flank  and 
"  rear  of  any  force  advancing  through  Persia  towards  India.  So  that 
"  by  this  great  scheme,  the  invasion  of  India  would  be  placed  beyond 
"  even  speculation,  and  it  is  evident  that  the  great  Army  of  India  of 
"  300,000  men  being  thus  united  to  the  Army  of  England,  the  mutual 
"  support  they  would  render  each  other,  would  quadruple  the  power 
"  and  ascendancy  of  this  country,  and  promote  powerfully  the  progress, 
"  the  freedom,  and  the  peace  of  the  world." 

The  Euphrates  and  Indus  lines  together  would,  moreover,  secure  for 
us  almost  a  monopoly  of  the  trade  with  Central  Asia,  enabling  us  to 
meet  Russia,  our  great  competitor  in  these  distant  fields  of  commercial 
enterprise,  on  more  than  equal  terms. 

But  it  is  not  on  commercial  considerations  that  I  would  urge  the 
claims  of  the  Euphrates  Valley  Railway.  It  is  on  imperial  grounds 
that  the  scheme  commends  itself  to  our  support.  I  believe  that 
the  establishment  of  the  Euphrates  route  would  add  incalculably  to  our 
prestige  throughout  Europe  and  the  East,  and  would  do  more  to 
strengthen  our  hold  on  India  than  any  other  means  that  could  be 
devised. 

On  the  ground  of  the  great  importance  to  India  of  being  placed  in 
continuous  railway  communication  with  Europe,  some  persons  of  an 
ambition  too  lofty  and  impatient  to  pay  much  regard  to  the  considera- 
tions which  weigh  with  more  practical  advocates  of  railway  enterprise, 
would  be  content  to  support  nothing  short  of  a  through-line  from 
Constantinople  to  India. 

Although  fully  alive  to  the  vast  importance  of  the  results  which 
would  accrue,  not  only  to  England  and  India,  but  to  the  cause  of 
civilization  generally,  from  the  establishment  of  continuous  railway 
communication  between  Europe  and  India,  I  cannot  conceal  from 
myself  that  such  a  project  is  too  vast  to  be  at  once  undertaken  with 
any  hope  of  success.  But  the  Euphrates  Valley  Railway  as  proposed 
from  the  Gulf  of  Scanderoon  to  the  Persian  Gulf,  has  been  specially 
designed  with  a  view  to  its  ultimately  forming  part  of  a  through- line 
from  Constantinople  to  the  head  of  the  Persian  Gulf,  while  it  is  capable 
also  of  being,  in  due  time,  extended  eastwards  to  Kurrachee,  the  port 
of  India  nearest  to  Europe.  The  line  from  the  Mediterranean 
to  the  Persian  Gulf  has  been  demonstrated  to  be  eminently 
practicable  and  easy,  which  the  other  portions  of  the  route  between 
Constantinople  and  India  are  not.  While  capable  of  forming  part  of  a 
through-line,  it  would  at  the  same  time  be  complete  in  itself,  and 
independent  of  any  disturbances  in  Europe — the  only  portion,  in  fact, 
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of  a  through-line  of  railway  which  would  be  always,  and  under  all 
circumstances,  at  the  absolute  control  of  this  country.  It  would 
always  be  to  this  country  the  most  important  portion  of  any  through- 
line  ;  and  indeed  I  believe  a  through-line  could  not  be  constructed, 
except  at  overwhelming  cost,  without  the  assistance  of  a  port  in 
northern  Syria.  It  would,  moreover,  provide  us  with  a  complete 
alternative  route  to  India,  and  would  thus  at  once  secure  to  this 
country  advantages  admitted  to  be  of  the  highest  national  moment. 
It  is  for  these  reasons  that  during  the  long  period  in  which  I  have 
devoted  myself  to  the  advocacy  of  the  Euphrates  route  to  India,  I  have 
thought  it  expedient  to  urge  upon  our  own  Government  and  that  of 
Turkey,  the  special  claims  of  that  section  only  which  would  connect 
the  Mediterranean  with  the  Persian  Gulf. 

The  objection  that,  although  the  Euphrates  Yalley  Railway  would 
afford  us  the  undoubted  advantage  of  an  alternative,  a  shorter,  and  a 
more  rapid  means  of  communication  with  India,  it  would  still  leave  a 
considerable  portion  of  the  journey  to  be  accomplished  by  sea,  and 
that  consequently  it  would  accelerate  our  communications  with  the 
East  in  a  minor  deo-ree  only,  is  sufficiently  disposed  of  by  the  circum- 
stance already  pointed  out, — that  a  railway  from  a  point  on  the 
Mediterranean,  at  or  near  Scanderoon,  to  the  head  of  the  Persian  Gulf, 
would  naturally  form  part  of  a  through-line  of  railway  from  Constanti- 
nople to  India,  if  at  a  future  time  it  should  be  considered  necessary 
or  desirable  to  construct  the  remaining  sections. 

At  the  same  time  it  is  to  be  observed,  that  any  possible  acceleration 
of  the  journey  between  Europe  and  India,  by  the  substitution  of 
railway  for  sea  transit,  would  be,  relatively,  much  less  in  the  case  of 
those  portions  of  the  route  traversing  Asia  Minor  on  ihe  one  hand, 
and  Persia  and  Affghanistan,  or  Beloochistan,  on  the  other,  than  on 
the  central  section  between  Scanderoon  and  the  Persian  Gulf;  the 
latter  section  being  almost  level  for  nearly  the  whole  distance,  and 
therefore  capable  of  being  traversed  at  a  very  high  rate  of  speed  ; 
whereas,  both  in  Asia  Minor  and  Persia,  the  gradients  would  be  so 
severe  as  to  neutralize  in  a  great  measure  the  advantages  ordinarily 
attaching  to  railway  travelling  as  compared  with  that  by  sea.  Pro 
rata  to  the  power  required,  so  is  the  distance.  In  other  words,  the 
proposed  Euphrates  Valley  Railway  would  take  advantage  of  precisely 
that  portion  of  the  route  between  Constantinople  and  India,  where  the 
greatest  benefit  would  be  derivable  from  the  substitution  of  railway  for 
sea  transit,  whether  regard  be  had  to  the  rate  of  speed  attainable,  or  to 
the  economy  with  which  the  traffic  might  be  worked. 

A  regular  mail  service  being  already  in  operation  on  the  maritime 
portions  of  the  Euphrates  route  to  India — maintained  on  the  Mediter- 
ranean side  by  French  steam-packets  calhng  at  Alexandretta,  and 
between  the  ports  of  the  Persian  Gulf,  and  Kurrachee  and  Bombay,  by 
the  vessels  of  the  British  India  Steam  Navigation  Company — a  railwa}^ 
of  little  more  than  900  miles  in  length  from  Scanderoon  (or 
Alexandretta),  on  the  Mediterranean,  to  Kowait  (or  Grain),  on  the 
Persian  Gulf,  is  all  that  is  required  to  secure  for  us  the  immense 
political  and  strategic  advantage  of  a  complete  alternative  route  to 
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India  ;  a  shorter  and  more  rapid  route  tlian  now  exists  ;  and  one,  more- 
over, which  compares  very  favourably  with  the  Red  Sea  route,  both 
as  regards  climate,  and  the  facility  and  safety  of  the  navigation. 

Both  Alexandretta  and  Kowait,  the  proposed  termini  of  the  railway, 
possess  all  the  requisites  of  first-class  harbours. 

The  harbour  of  Alexandretta  is  one  of  great  capacity ;  sufficient, 
according  to  Sir  John  Frankhn,  Admiral  Beaufort,  and  others,  to 
contain  the  whole  ISTavy  of  Great  Britain.  It  is  the  safest  harbour  on 
the  coast  of  Syria,  and  might  be  made  available  for  the  purposes  of  the 
railway  at  a  very  small  outlay.  The  place  is  at  present  open  to  some 
objection  on  account  of  unhealthiness  ;  but  this,  its  only  disadvantage, 
might  be  entirely  obviated  by  drainage,  at  a  moderate  expenditure. 

With  regard  to  the  harbour  of  Kowait,  near  the  head  of  the  Persian 
Gulf,  Mr.  William  Partes,  C.E.,  the  Consulting  Engineer  to  the 
Secretary  of  State  for  India  for  Kurrachee  harbour,  who  by  the 
liberality  of  the  Indian  authorities,  was  recently  enabled  to  examine  the 
ports  in  the  Persian  Gulf,  states  in  an  able  report  addressed  to  me  on 
the  subject,  that  "  nothing  could  be  more  secure  or  favourable  in  any 
"way"  (than  Kowait)  "for  ships  of  the  largest  size,  whether  to  ride 
"  at  anchor,  or  to  be  moored  alongside  a  quay  wall."  As  a  place  for 
landing  and  embarking  passengers,  mails,  and  cargo,  even  without  sea 
works  more  extensive  than  a  short  jetty  to  bring  a  steam  tender  along- 
side, Mr.  Parkes  reports  that  Kowait  "  is  superior  to  Alexandria  (as  it 
"  is,  until  the  new  works  are  completed),  to  Suez  (as  it  was  three 
"  years  ago),  and  to  Bombay;  while  for  an  expenditure  of  from80,000L 
"  to  IOO,OOOL,  a  wharf  of  sufficient  length  to  berth  four  steamers,  of 
"  3,000  tons  each,  might  be  constructed,  and  the  railway  brought  down 
"  upon  it,  thus  placing  Kowait  on  a  par,  in  this  respect,  with  Suez  as 
"  it  is,  Brindisi,  or  Dover."  Kowait  is  already  one  of  the  most  im- 
portant towns  in  the  gulf,  and  according  to  Captain  A.  D.  Taylor,  late 
of  Her  Majesty's  Indian  Navy,  possesses  more  baghalahs,  or  boats  of 
the  country,  than  any  other  port  in  the  gulf  which  trades  with  India ; 
and  there  can  be  no  doubt,  if  it  be  adopted  as  the  eastern  terminus  of 
the  railway,  it  will,  within  a  very  short  period,  have  an  enormous 
trade  of  its  own,  irrespective  of  the  through  traffic  passing  over  the 
railway. 

As  regards  the  route  which  the  railway  should  take  between  Alex- 
andretta and  the  Persian  Gulf,  it  is  to  be  borne  in  mind,  that  the  great 
and  primary  object  of  the  undertaking  is  the  connection  of  the  Medi- 
terranean Sea  and  the  Persian  Gulf  by  railway;  and  the  necessity  for 
such  a  connection  having  been  once  established,  the  precise  line  which 
the  railway  should  take,  would  appear  to  be  comparatively  a  matter  of 
less  vital  importance.  I  may  observe,  however,  that  passing  in  the 
first  place  from  Alexandretta,  the  proposed  terminus  on  the  Mediter- 
ranean, to  Aleppo,  the  present  metropolis  of  Syria,  and  a  great  entrepot 
of  trade,  the  route  from  that  place  to  the  Persian  G^ulf ,  which  has  much 
the  strongest  arguments  in  its  favour,  would  appear  to  be  that  recom- 
mended by  Captain  Felix  Jones,  which  keeps  on  the  right  bank  of  the 
Euphrates  for  the  whole  distance,  beyond  the  reach  of  inundations,  and 
passes  by  way  of  Annah,  Hit  (the  Is  of  Herodotus),  the  holy  cities  of 
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Kerbela  and  Nedjef  (or  Meshed  Ali),  Semarwali,  and  Suk-esh-Slieyukh 
to  Kowait  or  Grain,  on  tlie  Persian  Gnlf.*  This  line  would  pass  not 
many  miles  from  Bagdad,  the  city  of  the  Caliphs,  a  household  word 
with  us  from  the  time  we  read  of  the  doings  of  Haroon  al  Rash  id  in 
the  "Arabian  Nights."  Bagdad,  and  the  neighbouring  holy  cities  of 
Kerbela  and  JSTedjef,  are  frequently  chosen  by  Sheeah  Mahomedans  as 
a  residence,  that  they  may  be  buried  by  the  side  of  Hoosein,  their 
favourite  saint,  whose  tomb  at  Kerbela  is  the  peculiar  object  of  their 
veneration,  and  is  annually  bedewed  with  the  tears  of  thousands.  Ned- 
jef,  the  burial  place  of  Ali,  though  of  inferior  sanctity,  is  also  held  in 
great  veneration.  Pensioners  of  the  Government  of  India,  natives  of 
the  highest  rank,  frequently  make  Bagdad  or  Kerbela  their  adopted 
home ;  and  both  from  Persia  and  Hindustan,  untold  wealth  has  been 
poured  into  the  coffers  of  the  priests  of  Kerbela. 

The  route  which  I  have  traced  from  Alexandretta  to  the  Persian 
Gulf,  besides  being  probably  the  shortest  line  obtainable,  would  obviate 
altogether  the  necessity  and  expense  of  crossing  the  Euphrates.  This 
line,  moreover,  regarded  from  a  strategic  point  of  view,  would  give  the 
advantage  of  the  interposition  of  two  great  rivers  between  the  railway 
and  an  enemy  advancing  on  the  flank  on  which  there  would  be  the 
greatest  likelihood  of  attack. 

The  cost  of  the  proposed  railway,  according  to  the  estimates  of  com- 
petent engineers,  would  be  under  nine  millions  sterling ;  and  His 
Excellency,  Musurus  Pasha,  the  Turkish  Ambassador,  has  officially 
intimated  the  readiness  of  his  Government  to  raise  the  requisite  funds 
by  means  of  an  Ottoman  loan,  under  conditions  specially  favourable 
to  this  country,t  if  Great  Britain  will  give  a  counter- guarantee,  as  she 

*  It  was  originally  proposed  that  Bussorah,  at  the  head  of  the  Persian  G-ulf,  should 
be  the  eastern  terminus  of  the  railway,  but  from  the  evidence  taken  by  the  recent 
Select  Committee  of  the  House  of  Commons,  it  would  appear  that  Kowait  would  be 
the  most  suitable  terminus. 

t  The  following  are  the  conditions  referred  to  : — 

1.  The  funds  required  for  the  construction  of  the  railway,  to  be  raised  by  means 
of  an  Ottoman  Loan,  the  interest  of  which  to  be  counter-guaranteed  by  England  at 
the  rate  of  4  per  cent,  per  annum,  and  1  per  cent,  for  a  sinking  fund. 

2.  The  proceeds  of  such  loan,  when  raised,  to  be  deposited  in  the  Bank  of  Eng- 
land in  the  names  of  a  mixed  committee  to  be  appointed  jointly  by  the  English  and 
Turkish  Grovernments,  and  to  be  applied  by  them  exclusively  for  the  construction  of 
the  railway,  and  the  provision  of  the  necessary  rolling  stock,  and  for  no  other 
purpose. 

3.  All  the  land  necessary  for  the  railway,  and  for  all  the  works  in  connection 
therewith,  to  be  provided  free  by  the  Turkish  Grovernment. 

4.  In  order  to  secure,  with  regularity  and  certainty,  the  payment  of  the  interest 
upon  the  loan,  the  following  stipulations  to  be  agreed  upon  and  enforced : 

(1st.)  The  net  income  proceeds  of  the  working  of  the  railway  when  made,  wholly 
or  in  part  of  it,  to  be  paid  into  the  Bank  of  England,  and  applied  exclusively  to  the 
payment  of  the  interest  and  the  sinking  fund. 

(2nd.)  The  customs  duties  and  port  charges  of  the  ports  of  Alexandretta  and 
Bussorah,  as  well  as  certain  revenues  and  other  resources  of  the  provinces  through 
which  the  railway  may  pass,  to  be  assigned  by  the  Turkish  Grovernment  to  the  mixed 
committee  as  a  security  for  the  payment  of  the  interest  of  the  loan,  and  of  the  sink- 
ing fund. 

5.  The  Turkish  Government  to  guarantee  to  England  the  privilege  of  the  convey- 
ance of  troops  at  all  times  by  the  railway  to  and  from  this  country,  and  anj  of  Her 
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has  already  done,  jointly  with  France,  in  the  case  of  an  Ottoman  loan 
raised  in  1854. 

The  opening  up  of  the  Euphrates  route  would  afford  an  additional 
guarantee  for  the  integrity  of  the  Ottoman  Empire,  and  would  tend  in 
a  great  measure  to  a  peaceful  solution  of  the  Eastern  question.  The 
proposed  railway  would  consolidate  the  dominions  of  the  Porte,  by 
bringing  the  ancient  Pachaliks  of  Aleppo  and  Bagdad  into  closer  com- 
munication with  the  seat  of  Government.  The  grand  impediment  to 
the  improvement  of  the  Sultan's  dominions  is  the  want  of  means  of 
intercommunication ;  and  no  line  would  promote  more  effectually  their 
good  government  and  prosperity,  or  do  more  to  develop  their  really 
prodigious  resources  than  that  which  would  lay  open  to  the  energy  and 
capital  of  the  emigrant  and  merchant  of  the  West,  the  extensive  and 
fertile  plains  of  the  Euphrates  and  Tigris. 

I  believe  that  by  co-operating  with  our  ally  the  Sultan  in  this  work 
of  progress,  we  should  run  infinitely  less  risk  of  unfortunate  complica- 
tions than  by  the  task  we  have  lately  undertaken  of  determining  the 
political  geography  of  Central  Asia ;  while  we  should  do  much  to 
cement  our  alliance  with  a  Power  whose  friendship  it  will  always  be 
incumbent  on  us  to  maintain  if  we  would  rule  in  security  over  a  popu- 
lation composed,  as  that  of  India  is,  largely  of  Mahomedans.^ 

Let  me  recall  for  a  moment  to  your  recollection  the  political  inherit- 
ance bequeathed  by  Peter  the  Great  to  his  successors,  in  his  will.  We 
"  must,"  says  that  remarkable  document,  which  first  became  publicly 
known  in  1837,  "  incessantly  extend  ourselves  towards  the  north,  the 

Baltic  Sea,  and  towards  the  south,  the  Mediterranean. 

We  must  advance  as  much  as  possible  towards  Constantinople  and 

India.    Whoever  shall  reign  there  will  be  the  true  masters  of  the 

world.  Therefore  we  must  face  continual  wars,  sometimes  with 
"  Persia;  create  dockyards  and  emporiums  on  the  Black  Sea;  take 
"  possession,  little  by  little,  of  that  sea,  as  well  as  of  the  Baltic,  which 
"  is  a  point  doubly  necessary  for  the  success  of  the  plan ;  hasten  the 
"  downfall  of  Persia;  advance  into  the  Gulf  of  Persia,  as  far  as  can 
"  be  done,  re-establish  through  Syria  the  ancient  commerce  of  the  East, 
"  and  enter  into  the  two  Indies,  which  are  the  stores  of  the  world. 
"  When  once  there,  we  can  do  without  the  gold  of  England." 

Majesty's  Eastern  possessions,  and  at  a  rate  not  exceeding  that  which  will  be  paid 
for  the  conveyance  of  troops  belonging  to  the  Ottoman  Empire,  and  npon  such  other 
conditions  and  regulations  as  shall  be  settled  and  agreed  upon  by  a  conyention  be- 
tween the  English  Government  and  the  Subhme  Porte. 

6.  The  transport,  free  of  any  charge,  at  all  times  by  the  railway  of  all  English 
mails  to  and  from  this  country,  and  any  of  Her  Majesty's  Eastern  possessions. 

7.  Until  the  extinction  of  the  loan  by  repayment  of  the  principal  and  interest,  the 
English  Government,  and  the  bondholders  as  represented  by  the  committee,  to  have 
an  absolute  mortgage  upon  the  railway,  and  land,  and  works. — {Vide  Report  of  Select 
Committee  of  the  House  of  Commo7is,  dated  the  22nd  Jidy,  18/2.) 

*  To  Persia  also,  as  well  as  Turkey,  the  opening  up  of  the  Euphrates  route  would 
be  of  the  highest  importance,  as  it  would  give  her  access  to  a  port  on  the  Mediter- 
ranean, and  would  thus  relieve  her  from  the  predominating  influence  of  Russia,  to 
which  her  isolated  position  renders  her  specially  liable,  the  Black  Sea  being  at  present 
almost  the  sole  channel  of  her  commercial  intercourse  with  Europe. — W.  P.  A. 
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How  methodically  and  steadily,  if  slowly,  the  task  enjoined  upon 
his  successors  by  Peter  the  Great  has  been  pursued,  let  history  attest. 

The  old  southern  boundary  of  Russia  in  Central  Asia  extended  from 
the  Ural,  north  of  the  Caspian,  by  Orenburg  and  Orsk,  to  the  old 
Mongolian  city  of  Semipolatinsk,  and  was  guarded  by  a  cordon  of 
Cossack  outposts.  In  1716,  Peter  the  Great  sent  a  force  commanded 
by  Prince  Bekovich,  to  take  possession  of  part  of  the  eastern  shore 
of  the  Caspian.  Three  forts  were  then  built,  though  subsequently 
abandoned,  after  an  unsuccessful  expedition  against  the  Khivans. 
More  recently,  since  1834,  Russia  has  succeeded  in  firmly  establishing 
herself  on  the  eastern  shore  of  the  Caspian,  where  she  has  now  four 
permanent  posts.  Fort  Alexandrovsk,  Krasnovodsk,  at  the  mouth  of 
the  Balkan  Gulf,  Chikishlar,  at  the  mouth  of  the  Atreck,  and  the 
Island  of  Ashurada.  To  the  east  she  has  crossed  the  Kirghis  Steppe 
and  established  herself  on  the  Sir  Daria  or  Jaxartes,  which  Admiral 
BoutakoflP  is  said  to  have  navigated  for  1,000  miles  in  1863.  Thus  the 
Russian  frontier  in  Central  Asia  has  been  pushed  forward  until  her 
advanced  posts  on  the  east  look  down  from  the  Tian  Shan  range  upon 
the  plains  of  Chinese  Turkestan.  In  Western  Turkestan  also,  she  has 
gradually  extended  her  boundary,  and  has  annexed  or  subjected  Tash- 
kend,  Kokand,  Khojend,  Samarcand,  and  Bokhara.  In  thus  pursuing 
her  career  of  annexation,  Russia  but  follows  the  natural  policy  of  a 
great  military  empire,  being  forced  moreover,  as  Sir  John  Malcolm 
said,  by  an  impelling  power  which  civilization  cannot  resist  when  in 
contact  with  barbarism.  Assuming  as  there  is  every  reason  to  do, 
that  the  Khivan  Expedition  will  be  successful,  and  that  Khiva  will  be 
subjugated,  it  is  highly  improbable  that  Russia,  whatever  be  her 
present  intention,  will  be  able  again  to  evacuate  the  country.  To  do 
so  would  be  looked  upon  as  a  defeat  and  would  compromise  her  prestige 
in  Central  Asia.  She  may  indeed  stop  short  of  absolute  annexation, 
but  there  can  be  little  doubt  that  she  will  at  least  bring  Khiva  under 
the  same  yoke  as  Bokhara,  and  she  will  thus  establish  her  influence  on 
the  Oxus,  as  she  has  already  established  it  on  the  Jaxartes.  The  Oxus, 
or  Amu  Daria,  is  a  noble  river,  not  easy  of  navigation,  but,  it  is 
believed,  capable  of  being  made  so.  It  will  furnish  a  ready  means  of 
carrying  the  tide  of  Russian  annexation  eastward  until  it  finds  a  barrier 
in  the  Hindoo  Koosh.  When  Russia  shall  have  established  herself 
along  the  Oxus,  her  position  will  be  at  once  menacing  to  Persia  and 
India.  From  Chardjuy  on  the  Oxus  there  is  a  road  to  Merv,  distant 
about  150  miles,  and  from  Merv  a  direct  road  runs  along  the  Valley  of 
the  Murghab  to  Herat,  the  key  of  India."  Merv  is  historically  a 
part  of  the  Persian  Empire,  but  in  these  countries  it  is  notoriously 
diflB.cult  to  define  boundaries  with  any  precision.  Should  Russia 
succeed  in  occupying  Merv,  as  there  is  too  much  reason  to  fear  she 
ultimately  will,  and  in  converting  the  neighbouring  tribes  into  friends 
or  allies,  her  position  would  be  one  which  we  could  not  regard  without 
the  gravest  apprehension. 

Surely  in  the  face  of  such  facts  as  these,  the  time  has  arrived  when 
England  should  rouse  herself  from  the  apathy  of  the  past,  and  take 
steps  to  secure  the  incalculable  advantages  which  would  accrue  to  her- 
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self  and  her  Eastern  dependencies  from  tlae  opening  np  of  the 
Euphrates  route. 

The  military  and  political  value  of  the  Euphrates  line  m  a  matter  of 
extreme  moment,  and  has  a  far  more  decided  hearing  on  the  defence, 
not  only  of  Turkey  but  of  Persia  and  the  whole  district  lying  between 
the  Mediterranean,  the  Caspian,  and  the  Indian  Ocean  than  might  at 
firsfc  be  supposed. 

So  long  ago  as  1858,  Eield-Marshal  Lieutenant  Baron  Kuhn  Yon 
Kuhnenfeld,  Austrian  War  Minister,  predicted  that  Russia  would  in 
future  probably  try  to  satisfy  her  craving  for  an  open  seaboard  by 
operating  through  Asia. 

"  She  will  not,"  says  this  distinguished  authority,  ''reach  the  shores  of 
"  the  Persian  Gulf  in  one  stride,  or  by  means  of  one  great  war.  But 
"  taking  advantage  of  continental  complications,  when  the  attention  and 
''  energy  of  European  States  are  engaged  in  contests  more  nearly  con- 
"  cerning  them,  she  will  endeavour  to  reach  the  Persian  Gulf  step  by 
''  step,  by  annexing  separate  districts  of  Armenia,  by  operating  against 

Khiva  and  Bokhara,  and  by  seizing  Persian  provinces.    ^    ^    ^  ^ 

''  The  most  important  lines  which  Russia  must  keep  in  view  for 
"  these  great  conquests  are, 

''1.  The  line  from  Kars  to  the  Valley  of  the  Euphrates  and  Meso- 
''  potamia. 

"2.  That  from  Erivan  by  Lake  Van  to  Mossul  in  the  Yalley  of  the 
u  Tigris,  to  Mesopotamia  and  thence,  after  junction  with  the  first  line, 
"  to  Bagdad. 

"  3.  That  from  Tabreez  to  Schuster  in  the  Valley  of  the  Kercha, 
"  where  it  joins. 

"4.  The  road  leading  from  Teheran  by  Ispahan  to  Schuster  and 
"  thence  to  the  Persian  Gulf.    ^    ^    ^  ^ 

"  Once  in  possession  of  the  Euphrates,  the  road  to  the  Mediterranean, 
''  via  Aleppo  and  Antioch,  and  to  the  conquest  to  Asia  Minor  and  Syria 
"  is  but  short. 

"  It  is  clear  that  all  these  lines  are  intersected  by  the  line  of  the 
"  Euphrates,  which,  running  in  an  oblique  direction  from  the  head  of 
"  the  gulf  north  of  Antioch  to  the  Persian  Gulf,  passes  along  the 
"  diagonal  of  a  great  quadrilateral  which  has  its  two  western  corners  on 
"  the  Mediterranean,  its  two  eastern  on  the  Caspian  and  Persian  Seas, 
"  and  so  takes  all  Russian  lines  of  advance  in  flank. 

"  From  this  it  is  evident  that  the  secure  possession  of  the  Euphrates 
line  is  decisive  as  regards  the  ownership  of  all  land  lying  within  the 
"  quadrilateral.  It  must  therefore  be  the  political  and  strategic  task  of 
"  Russia  to  get  the  Euphrates  line  into  her  hands,  and  that  of  her 
"  enemies  to  prevent  her  doing  so  at  any  cost. 

"  The  great  importance  of  a  railway  along  this  decisive  line  which 
connects  Antioch  with  the  Persian  Gulf  follows  as  a  matter  of  course. 
It  is  the  only  means  by  which  it  would  be  possible  to  concentrate,  at 
"  any  moment,  on  the  Euphrates  or  in  the  northern  portion  of  Meso- 
"  potamia,  a  force  sufiiciently  strong  to  operate  on  the  flanks  of  the 
"  Russian  line  of  advance  and  stop  any  forward  movement.    ^    ^  * 
It  is  true  that,  at  first,  the  aggressive  policy  of  Russia  in  the  East 
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"  will  only  threaten  tlie  kingdoms  of  Turkey  and  Persia,  but  as  neither 
"  one  nor  tlie  other,  nor  both  combined,  would  be  strong  enough,  with- 
"  out  assistance,  to  meet  the  danger  successfully,  England  must  do  so  ; 

and  it  is  certain  that  she  must,  sooner  or  later,  become  engaged  in  a 
"  fierce  contest  for  supremacy  with  Russia.    *         ^  ^ 

"  The  Euphrates  Yalley  Railway  becomes  therefore  a  factor  of  in- 
"  estimable  importance  in  the  problem  of  this  great  contest.  Even  now 
"  the  construction  of  the  line  will  counteract  the  Asiatic  policy  of 
"  Russia,  for  it  will  strengthen  the  influence  of  England  in  Central 
"  Asia  and  weaken  that  of  Russia.    ^    *    ^  ^ 

The  growth  of  Russia  in  the  East  threatens,  though  indirectly,  the 
"  whole  of  Europe,  as  well  as  the  States  named  above,  for  if  she  were 
"  firmly  established  in  Asia  Minor  the  real  apple  of  discord,  Constanti- 
"  nople,  would  be  in  imminent  danger,  all  the  commerce  of  the 
"  Mediterranean  would  fall  into  her  hands,  and  she  would  command 
"  the  canal  through  the  Isthmus  of  Suez. 

"  Whatever  the  commercial  value  of  the  Suez  Canal  to  Central 
"  Europe,  there  is  no  doubt  that  it  is  secondary  in  importance  to  the 
"  Euphrates  Railway,  which  affords  the  only  means  of  stemming 
"  Russian  advances  in  Central  Asia,  and  which  directly  covers  the 
"  Suez  Canal." 

Yet  the  establishment  of  this  route  has  been  pressed  for  twenty 
years  in  vain  on  the  attention  of  the  Government  of  this  country; 
and  even  the  high  recommendation  of  the  Select  Committee  of  the 
House  of  Commons  has  failed  to  awaken  the  Government  to  a  sense  of 
the  gravity  of  the  issues  involved. 

The  subject,  important  as  it  is  in  its  bearing  on  the  power  and 
stability  of  the  whole  British  Empire,  is  one  of  absolutely  vital  moment 
to  India ;  but  it  should  not  be  forgotten  that  all  our  Eastern  posses- 
sions would  participate  in  the  benefits  which  would  accrue  from  the 
establishment  of  the  Euphrates  route.  To  take,  for  example,  the  case 
of  the  Australian  colonies — the  trade  of  Australia,  which  is  even  now 
in  its  infancy,  employs  between  500,000  and  600,000  tons  of  shipping 
annually,  and  the  number  of  passengers  that  have  left  Great  Britain 
for  the  Australian  and  New  Zealand  colonies  during  the  last  fifteen 
years  has  exceeded  an  average  of  25,000  per  annum.  The  acceleration 
of  the  journey  which  would  ensue  on  the  opening  of  the  Euphrates 
route,  could  not  fail  to  result  in  a  great  increase  of  the  traffic,  while 
new  markets  would  at  the  same  time  be  opened  up  to  receive  the  fast 
increasing  produce  of  these  colonies. 

There  is  ample  reason  to  believe  that  the  proposed  undertaking 
would  prove  remunerative  at  no  distant  date ;  at  the  same  time  the 
results  sought  are  far  more  important  than  those  which  are  usually 
looked  for  in  a  pecuniary  investment.  Why  should  not  we  regard  the 
Euphrates  Railway  as  the  French  have  regarded  the  Suez  Canal  ?  In 
the  words  of  a  recent  w^riter,  "Nations  may  receive  much  larger 
"  returns  for  judicious  outlay  than  any  to  be  commonly  looked  for  by 
"  shareholders ;  for  the  results  in  material  prosperity  to  be  derived  by 
"  a  community  from  augmented  facility  of  communication,  from  moral 
"  and  political  progress,  and  above  all  from  an  increased  security  for 
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"  peace,  far  transcend  in  value  any  conceivable  amonnt  of  dividends, 
"  and  should  be  taken  into  account  in  determining  as  to  the  propriety 
"  of  lending  governmental  assistance  in  particular  instances." 

The  general  features  of  the  projected  Euphrates  Valley  Railway  may 
be  thus  briefly  summed  up  : — 

It  would  connect  the  Mediterranean  with  the  head  of  the  Persian 
Gulf,  between  which  and  Kurrachee  and  Bombay  regular  communi- 
cation is  now  maintained  by  a  line  of  powerful  steamers,  subsidised  by 
the  Indian  Government. 

Making  Kurrachee  the  European  port  of  India  in  place  of  Bombay,  it 
would  save  about  1,000  miles  in  the  distance  between  England  and 
India,  and  would  reduce  the  time  occupied  in  the  journey  by  several 
days. 

It  would  render  it  possible  to  maintain  India  with  a  smaller  Euro- 
pean garrison  than  is  now  necessary,  and  would  thas  reduce  our 
military  expenditure. 

It  would  save  the  Government  large  sums  in  sudden  emergencies  by 
the  facilities  it  would  afford — and  that  at  all  seasons  of  the  year — for 
the  transport  of  troops  and  stores. 

It  would  enable  troops  from  England  to  be  landed  at  Kurrachee  in 
about  14  days,  and  in  2  or  3  days  more  at  Lahore,  Peshawur  or  Delhi, 
when  the  Indus  Valley  Railway  system  is  complete. 

It  would  subject  an  enemy  advancing  towards  the  north-western 
frontier  of  India  to  easy  attack  in  the  flank  and  rear,  and  would  render 
the  invasion  of  India  all  but  impossible. 

It  would  render  the  resources  of  England  so  promptly  available  in  the 
East  that  Chatham  and  Portsmouth  might  be  made  the  bases  of  operations 
almost  as  easily  as  Kurrachee  and  Bombay  ;  and  any  hostile  movement 
directed  against  us,  whether  from  within  or  without  our  Indian  frontier, 
might  thus  be  effectually  checked  before  it  could  assume  formidable 
proportions. 

Similarly,  it  would  give  our  extensive  military  establishments  in 
India  a  direct  influence  m  support  of  our  power  and  prestige  in  Europe. 

It  would  give  England  the  first  strategical  position  in  the  world. 

It  would  relieve  Persia  from  the  predominating  influence  of  Russia, 
by  giving  her  access  to  a  port  on  the  Mediterranean. 

The  railway  would  be  easily  defensible  by  England ;  both  of  its 
termini  being  on  the  open  sea. 

It  would  be  protected  by  two  formidable  rivers,  the  Euphrates  and 
Tigris,  on  the  flank  most  likely  to  be  assailed. 

The  length  of  the  railway,  from  Alexandretta,  on  the  Mediterranean, 
to  Grain,  on  the  Persian  Gulf,  would  be  about  920  miles. 

The  country  is  admirably  adapted  for  the  construction  of  a  railway, 
and  the  cost  of  the  line  is  estimated  by  competent  engineers  at  from 
£8,000  to  £10,000  per  mile. 

The  capital  which  would  be  required  would  thus  be  under  10  millions. 

Of  all  the  lessons  which  recent  wars  have  taught  us,  none  is  more 
emphatic  than  this,  that  henceforth  the  power  of  nations  must  be 
upheld  by  the  knowledge  and  use  of  mechanical  appliances.  Among 
the  most  important  of  these  are  railways,  as  we  saw  in  the  Franco- 
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German  war.  A  vague  presentiment  of  this  marvellous  revolution  had 
long  existed,  but  it  had  to  struggle  against  apathy  and  deep-seated 
prejudice.  The  true  secret  of  national  supremacy  has,  however,  now- 
been  brought  home  with  irresistible  force  to  the  most  reluctant  mind ; 
and  we  must  brace  ourselves  anew  for  a  more  determined  progress,  if 
we  would  retain  the  prestige  and  influence  we  have  hitherto  enjoyed 
as  a  great  nation. 

In  the  Crimean  war  we  saw,  with  certainty,  where  the  power  of  the 
Czar  first  gave  way.  The  telegraph  and  rail  were  the  missing  links 
in  his  armour.  He  had  built  fortresses  of  colossal  magnitude,  collected 
resources  astonishing  from  their  variety  and  abundance ;  his  generals 
were  selected  with  consummate  skill,  while  over  the  persons  and  pro- 
perty of  his  subjects  he  exercised  unlimited  control.  But  all  these 
were  as  nought  to  the  Czar  in  his  extremity ;  and  the  giant  aggressor 
was,  by  a  handful  of  invaders,  with  telegraph  and  steam  in  connection 
with  the  bases  of  their  operations,  defeated  and  humiliated  on  the  soil 
of  holy  Russia  herself. 

We  all  know  how  alive  Russia  has  since  become  to  the  necessity  of 
following  up  her  advances  by  improved  means  of  communication.  It  is 
inconceivable  that  any  powder  but  England,  having  either  means  or 
credit  at  command,  would  hesitate  how  to  act  under  such  circumstances 
as  those  in  which  we  are  placed.  To  us  it  has  been  a  continual  reproach 
that  we  are  never  ready  for  the  emergencies  which  we  might  readily 
have  foreseen.  Let  us  not  refuse,  therefore,  to  learn  wisdom  by  the 
experience  of  the  past,  or  some  day  we  shall  assuredly  be  called  on  to 
spend  untold  treasure  to  retrieve  disasters  which  a  little  timely  fore- 
thought would  have  enabled  us  to  avert. 

Captain  Tyler  :  As  a  fitting  supplement  to  the  paper  I  will  also  read  a  letter 
written  by  Sir  Arthur  Cotton  to  Mr.  Andrew  on  the  subject  of  this  proposed 
railway. 

Extract  from  a  Letter  from  Lieutenant-  General  Sir  Arthur  Cotton  to  Mr.  Andrew, 

dated  20th  May. 

After  expressing  his  regret  at  being  unable  to  attend  on  this  occasion,  Sir  Arthur 
Cotton  goes  on  to  say  : — 

Having  seen  the  country  between  the  Mediterranean  and  the  Grulf,  I  should  like 
to  give  you  my  leading  thoughts  on  it. 

I  was  perfectly  astonished  at  the  tone  of  the  debate  on  it  in  the  House  of  Com- 
"  mons  lately.  I  could  not  have  supposed  it  possible  that  such  a  debate  could  have 
"  occurred  in  our  time.  For  instance,  somebody  spoke  of  the  smallness  of  the  traffic 
^'  on  the  line  of  the  Euphrates  as  an  objection  to  it.  First,  what  in  the  world  has  this 
"to  do  with  the  matter  ?  Was  the  Suez  Canal  decided  upon  for  the  traffic  on  its 
"  banks,  or  even  on  the  shores  of  the  Red  Sea  ?  We  are  proposing  a  work  to  con- 
*'  nect  the  hundreds  of  millions  of  India  and  even  of  China  with  the  hundreds  of 
"  millions  of  Europe  and  America,  and  that  question  is  to  be  decided  by  what  takes 
"  place  among  the  handful  of  people  in  the  Valley  of  the  Euphrates  !  But,  secondly, 
"  what  has  the  present  traffic  even  on  that  line,  where  it  is  impossible  any  traffic 
"  worth  mentioning  can  exist  for  want  of  communications  and  security,  to  do  with 
"  that  which  those  things  will  create  ?  Are  we  now  to  learn  that  traffic  is  produced 
"  by  communications  ?  Was  the  passenger  traffic  between  London  and  Greenwich, 
before  there  was  a  railway  or  a  steamboat,  the  basis  of  calculation  for  the  profits  of 
"  those  means  of  transport  ?  For  one  passenger  then,  there  are  certainly  100  now, 
"  more  likely  500. 
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Is  it  not  wonderful  that  that  debate  could  have  touched  upon  such  points  as 
"  this,  the  present  traffic  between  Bagdad  and  Aleppo  ? 

I  consider  this  work  as  one  of  the  verj  first  national  works  in  importance  now 
"  remaining.  We  have  obtained  a  complete  and  effective  communication  for  the 
"  great  mass  of  Indo-European  traffic  by  bringing  these  countries  within  steaming 
"  distance  by  the  cheapest  of  all  communications,  ocean  transit.  The  grand 
thing  is  to  establish  the  quickest  possible  transit  for  passengers  and  goods  of  high 
"  value,  and  further,  an  alternative  route,  that  in  a  matter  of  such  incalculable  im- 
"  portance  as  the  connection  of  the  two  parts  of  the  British  Empire,  we  may  not  be 
"  absolutely  dependent  upon  one  line  with  all  its  complications  of  foreign  soil,  &c. 

If  England  paid  down  20  millions  for  the  railway  from  the  Mediterranean  to  the 
"  Gulf,  it  would  be  an  insignificant  sum  compared  with  the  immense  interests  involved 
in  it. 

"  With  respect  to  the  line  itself,  it  is  certainly  the  easiest  line  in  the  world.  I 
have  travelled  along  hundreds  of  miles  of  it,  literally  as  flat  as  a  table,  with  firm 
soil,  no  mud,  no  waterway ;  where  the  rails  might  be  laid  on  the  natural  ground. 

"  The  first  point  I  would  urge  is  that  the  immense  traffic  between  India  and 
*'  Europe  should  not  be  made  subservient  to  the  local  traffic.  .... 

"  I  hear  that  population  is  rapidly  pouring  into  Palestine,  and  the  vast  city  of 
"  Beyrout,  now,  it  is  said,  containing  100,000  inhabitants,  is  an  indication  of  this. 

"  Thus  the  points  I  think  to  be  kept  in  view  are  these  : — 

"  That  now  the  quickest  route  to  India  is  the  grand  object. 

"  An  alternative  route  with  the  Red  Sea. 

"  That  it  is  impossible  to  calculate  what  the  passenger  and  valuable  goods  traffic 
"  may  become  on  such  a  route,  connecting  such  enormous  populations. 
"  That  it  is  the  easiest  line  in  the  world  for  a  railway. 

"That  for  England  to  grudge  even  a  very  large  annual  payment,  if  it  were 
"  necessary,  in  a  work  of  such  immeasurable  national  importance,  should  not  be 
"  thought  of. 

"  That  an  amply  paying  traffic  would  most  certainly  be  created  by  such  a  work  in 
"  a  very  short  time. 

"  Most  heartily  wishing  you  success  in  this  great  undertaking, 

"  Believe  me, 

"  Yours  sincerely, 

(Signed)  "  A.  COTTON." 

In  a  letter  from  Alexandretta,  24th  April,  1873,  from  Mr.  Eranck,  Her  Majesty's 
Tice-Consul  at  Alexandretta,  to  Mr.  Andrew,  he  states  "  that  the  sanitary  condition 
"  has  been  greatly  improved,  that  the  population  is  increasing  rapidly,  that  houses 
"  of  a  superior  class  are  being  built,  besides  numerous  places  of  worship,  that  the 

commerce  of  the  port  is  rapidly  increasing,  and  that  improved  means  of  communi- 
"  cation  with  the  interior  are  urgently  required." 

I  may  add  that  some  years  ago  I  was  deputed  by  the  British  Grovernment  to 
examine  the  railways  and  ports  of  Italy  with  regard  to  the  possible  improvement  of 
the  menus  of  commimication  with  India,  and  in  a  report  which  I  addressed  to  the 
Postmaster- Greneral  in  1866,1  made  these  observations,  which,  being  apposite  to  the 
present  subject,  I  may  perhaps  be  allowed  to  read  to  the  meeting : — 

"  As  I  have  intimated  at  the  commencement  of  this  report,  the  question  to  be 
"  now  solved  is  solely  that  of  communication  through  Eiu^ope  to  the  east  of  the 
*'  Mediterranean.    But  in  saying  so  much  concerning  the  postal  routes  to  the  East,  I 

would  ask  your  Grace's  permission  to  touch  also  upon  the  still  more  important 
"  saving  of  time  and  distance  that  may  be  obtained  hereafter  by  avoiding  the  passage 
"  of  the  Red  Sea,  when  a  railway  shall  be  constructed  from  the  coast  of  the  Medi- 
*'  terranean  along  the  Euphrates  Yalley  to  the  Persian  Gulf  By  this  route  many 
"  hundred  miles  of  distance  and  many  days  of  time  might  be  saved  between  London 
"and  Bombay,  which  will  become  within  the  next  two  years  (when  the  raihvays  to 
"  Madras  and  Calcutta  are  completed)  the  principal  port  of  India.  The  na^  igation 
"  by  the  Persian  Gidf  to  Bombay  will  be  far  preferable  to  that  via  Suez  and  the  Red 
"  Sea  to  Bombay,  and  even  that  amount  of  naA  igation  may  ultimately  be  avoided  by 
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the  connection  together  of  Bajrdad  and  Bombay  by  railway.  In  the  meantime, 
"  the  Euphrates  Valley  scheme  has  been  for  many  years  almost  in  abeyance.  The 
"  mere  guarantee  of  the  Turkish  Government  has  not  been  found  sufficient  even  to 
"  render  the  construction  of  the  first  portion  from  the  coast  to  Aleppo  practicable, 

and  the  financial  state  of  that  empire  renders  progress  now^  all  but  impossible. 
"  But  I  have  so  strong  a  conviction  of  the  important  bearing  that  the  construction 
"  of  such  a  railway  would  have,  commercially  and  strategically,  upon  the  British 
"  Empire,  that  I  could  not  but  take  this  opportunity  of  recommending  the  subject 
"  to  the  serious  consideration  of  Her  Majesty's  Q-overnment." 

I  have  also,  and  more  particularly  for  the  Parhamentary  Committee  of  last  year 
and  the  year  before,  upon  this  subject,  very  carefully  computed  the  distance  and  the 
time  that  might  be  saved  by  adopting  the  Euphrates  Valley  line.  I  found,  com- 
paring the  Suez  route  with  the  Euphrates  Valley  route,  that  the  saving  in  time 
would  be  92  hours  by  the  Euphrates  Valley  route  over  the  route  by  Suez  to  Bombay, 
and  130  hours  as  between  the  Euphrates  Valley  route  to  Kurrachee  and  the  Suez 
route  to  Kurrachee.  The  saving  in  distance  as  between  the  two  routes  would  be  723 
miles  to  Bombay  and  1,170  miles  to  Kurrachee.  The  cost  of  the  Euphrates  Valley 
line  has  been  fairly  estimated,  I  think,  at  about  £9,000,000  of  money,  and  the 
length  of  railway  to  be  constructed  from  Alexandretta  to  the  Persian  Grulf  would 
be  about  900  miles.  It  may  seem,  and  does  seem  to  some  persons  a  great  deal 
of  money  to  spend — £9,000,000  of  money — in  order  to  save  the  time  and  dis- 
tance that  I  have  stated.  But  that  feeling  will  be  found  to  diminish  when  this 
case  is  compared  with  other  cases.  For  instance,  let  us  consider  what  is  being  done, 
and  has  been  done  in  America.  Look  at  the  railway  across  that  continent  from  the 
Atlantic  to  the  Pa-cific — 1,700  miles  long,  from  Omaha  to  San  Francisco — over  a  great 
proportion  of  desert  country  more  or  less  impassable  in  winter  from  the  snow,  and  a 
great  part  of  which  will  never  be  populated.  Yet  the  Americans  did  not  think  so 
Ycry  much  of  making  such  a  line,  1,700  miles  long,  with  San  Francisco  at  the  one 
end  of  it  and  the  settled  States  of  the  Union  at  the  other  end.  Then  there  is  the 
Intercolonial  Railway  in  Canada.  The  Canadians  have  made  a  line  at  their  own 
expense  400  miles  long,  for  the  purpose  of  connecting  the  Lowxr  Provinces,  New 
Brunswick  and  Nova  Scotia,  with  the  rest  of  the  Dominion  of  Canada.  And  not 
only  have  they  made  these  400  miles  over  what  is  for  the  most  part  an  unpopulated 
country,  but  they  are  also  contemplating  a  line  of  1,000  miles  from  Lake  Nipissing 
to  Fort  Grarry,  over  the  sterile  country  to  and  round  the  north  of  Lake  Superior ; 
but  further  than  that,  they  have  also  undertaken,  as  a  part  of  the  arrangement  under 
which  British  Columbia  joined  the  Canadian  Dominion,  to  construct  1,600  miles  of 
railway  from  Fort  Grarry  to  the  Pacific.  In  looking  at  the  magnitude  of  these  opera- 
tions, the  comparatively  small  results  to  be  obtained,  and  the  difficulties  connected  with 
the  working  of  such  lines,  it  does  not  seem  so  very  much  to  contemplate  the  making 
of  a  railway  for  a  distance  of  900  miles  from  the  Mediterranean  down  the  Euphrates 
Valley  at  a  cost  of  £9,000,000.  In  that  case  we  should  look  for  a  traffic  not  merely 
of  pilgrims  and  coffins,  which,  according  to  one  of  our  leading  statesmen,  in  the 
recent  debate  in  the  House  of  Commons,  was  all  that  could  be  expected ;  w^e  should 
not  even  care  seriously  for  the  local  traffic  which  would  ultimately  be  developed ; 
but  we  should  make  provision  for  the  through  traffic  between  India,  with  200,000,000 
of  inhabitants,  and  its  rich  productions,  on  the  east,  and  the  whole  of  Europe  on  the 
west.  Then,  again,  the  Russian  Grovernment  has  been  wisely  collecting  British 
money  from  time  to  time  for  making  long  lines  of  railw^ays  through  its  vast  terri- 
tories, and  is  very  fast  completing  and  projecting  lines  of  railway  wiiich  will  com- 
plete the  communication  of  St.  Petersburg!!  and  Moscow  with  the  country  of 
the  Caucasus,  with  the  Caspian,  and  with  the  frontiers  of  Persia.  And  we  all 
know  that  the  Shah  of  Persia  is  about  to  visit  this  country  with  those  who  have 
undertaken  to  provide  him  with  money  for  railways  down  to  the  Persian  Grulf. 
Inasmuch  as  British  money  is  materially  assisting  in  the  construction  of  raihvays 
which  may  hereafter  become  useful  for  hostile  operations  against  the  British  Empire, 
it  seems,  again,  not  very  unreasonable  to  advocate  the  construction  of  a  railway  of 
counteracting  influence  between  the  Mediterranean  and  the  Persian  Grulf  which 
would  be  of  supreme  importance  to  us,  as  has  been  ably  explained  in  Mr.  Andrew's 
paper,  commercially,  politically,  and  strategically. 
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Captain  Felix  Jones,  F.R.G-.S.  :  My  Lord,  ladies,  and  gentlemen  :  I  rise  with  some 
diffidence  to  take  part  in  this  discussion.  Although  I  have  been  long  resident  in  the 
countries  under  notice,  and  in  Mesopotamia  in  particular,  still  I  should  not  have 
come  here  to-day,  were  it  not  that  I  read  the  debate  on  this  subject  in  the  British 
Parliament,  which,  I  must  say,  surprised  me  exceedingly.  We  there  learnt  that 
this  country,  from  time  immemorial  never  had  a  population,  and  never  would  have 
one  ;  I  also  read  the  remarks  that  Captain  Tyler  had  alluded  to — that  "  pilgrims 
and  coffins "  are  its  only  trade,  and  that  a  first-class  railway  carriage  per  annum 
would  no  doubt  convey  the  whole  of  the  first-class  passengers  on  the  projected 
Euphrates  Valley  line.  It  was  also  stated  that  one  goods  train  yearly  would  suffice 
for  the  goods  traffic.  Now,  having  been  in  these  countries  for  so  many  years,  having 
traversed  them  in  almost  every  direction,  and  being  well  acquainted  with  their  local 
features  and  rivers,  I  repeat  that  I  never  was  more  surprised  in  my  life  at  hearing  such 
remarks  made  in  the  British  Parliament.  I  could  not  have  believed  it  if  I  had  been 
previously  told,  that  people  eminent  for  their  learning,  would  speak  in  a  manner  dis- 
creditable to  a  schoolboy.  With  reference  to  the  populations  that  have  been  there,  and 
that  may  be  there  in  futiiro^  almost  every  mile  of  the  country  indicates  the  falsity 
of  the  descriptions  that  were  given  of  the  country  in  Parliament  by  the  opponents 
of  this  measure  on  the  night  in  question.  The  whole  face  of  the  country,  from 
Constantinople  to  the  Persian  Gulf,  and  that  particular  portion  from  Alexandretta 
to  Grrain — in  fact  all  Mesopotamia — is  covered  with  remnants  and  vestiges  of  habi- 
tations of  a  former  period.  It  is  covered  in  every  direction  with  lines  of  canals, 
just  in  the  same  way  that  a  chess-board  is  covered  with  squares.  A  traveller  can 
scarcely  go  a  mile  without  finding  the  vestiges  of  an  early  civilization,  and  we  have 
only  to  visit  our  own  museums  to  witness  the  works  of  a  people  long  established  on 
the  soil.  Knowing  all  this,  to  be  told  in  the  British  Parliament  that  the  country 
has  never  had  a  settled  population  is  something  wonderful  indeed.  With  respect 
to  the  trade  in  "  pilgrims  and  coffins  perhaps  no  better  commodities  for  commercial 
intercourse  could  have  place  in  that  part  of  the  world,  for  every  pilgrim  that  goes 
in  the  direction  of  the  sacred  shrines  of  Najaf  and  Kerbela,  carries  from  every  part 
of  the  Mahommedan  world,  his  dead  relatives  simply  to  bury  them  in  these  sacred 
localities,  and,  at  the  same  time,  to  make  a  long  trading  voyage.  Braving  the  perils 
of  the  land  and  the  sea  for  the  purpose,  and  carrying  merchandise,  he  profits,  not 
only  devotionally,  but  commercially.  If  anything  in  particular  could  give  commercial 
value  to  the  route  in  question,  it  is  the  fact,  that  almost  every  Mahommedan  of  the 
Shiah  persuasion  in  India  and  Persia,  and  in  countries  still  more  eastw^ard,  has  his 
eyes  in  the  direction  of  these  two  shrines.  Many  of  them  proceed  on  foot ;  like  the 
pilgrims,  with  peas  in  their  shoes  ;  they  will  bear  any  risks,  endure  any  hardships  in 
order  to  get  to  these  localities.  If  we  only  provide  the  means  for  them,  we  shall 
never  have  to  complain  of  a  want  of  traffic  in  that  direction,  for  "  pilgrims  and 
coffins  "  will  bring  profits  in  abundance.  We  know  what  has  been  the  result  of  the 
trading  voyages  to  the  Persian  Gulf  of  the  British  India  Steam  Navigation  Company 
within  the  last  ten  years.  In  1830  the  whole  of  the  British  trade  came  round  the 
Cape  of  Good  Hope  to  India  and  from  India,  it  was  disseminated  with  Indian 
produce  by  way  of  the  Gulf  and  Euphrates,  throughout  all  Persia,  and  up  to  the 
very  confines  of  Russia  by  means  of  the  old  East  Indiamen.  In  1833,  the  Charter  of 
the  East  IndiaCompany  was  taken  away,  and  from  that  time,  the  fleets  of  the  East  India 
Company  ceased  to  visit  that  particular  locality,  and  the  great  caravan  routes  were  closed 
between  the  Mediterranean  and  the  Persian  Gulf.  The  consequence  was,  that  in  a 
few  months  the  w^hole  trade  that  spread  itself  northwards  to  the  shores  of  the  Caspian 
and  the  Black  Sea,  was  put  a  stop  to,  and  from  that  time,  until  1862,  Russian  trade 
began  to  floAv  from  north  to  south,  and  to  occupy  the  position  formerly  possessed  by 
the  British  trade.  In  1862  the  Government  of  Bombay  were  induced  to  take  up 
the  question  through  the  enterprise  of  British  merchants,  and  by  way  of  testing  the 
route  again,  they  granted  to  the  British  India  Steam  Navigation  Company  a  subsidy 
of  a  small  amount.  A  small  steam-vessel  about  600  or  700  tons  was  first  sent  from 
India  to  tlie  Persian  Gulf.  Such  was  the  small  amount  of  produce  to  be  got  there 
after  that  long  lapse  of  time,  that  this  small  vessel  could  scarcely  find  enough  to 
make  half  a  cargo  for  the  return  voyage.  The  same  thing  occurred  for  two  or  three 
voyages,  and  then  there  was  evidently  an  increase,  owing  to  the  merchants  keeping 
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to  regular  dates.  That  was  in  18^2.  In  1872,  instead  of  that  small  ship  of  600 
tons,  returning  every  six  weeks  half  filled  with  impressed  goods  to  India,  it  was  con- 
templated to  run  vessels  weekly.  Vessels  of  upwards  of  a  thousand  tons  now  go 
and  return  constantly  full,  both  of  cargo  and  passengers.  That,  assuredly,  is  an 
indication  of  the  great  increase  of  traffic  there,  and  most  of  that  traffic 
is  due  to  the  "  pilgrim  and  coffin  "  class.  With  regard  to  the  passengers 
who  would  travel  between  the  Persian  Grulf  and  the  Mediterranean  in  such 
small  numbers,  that  "  one  first-class  carriage  would  suffice  to  take  them, 
and  one  goods  train  per  annum,"  I  should  like  to  have  been  a  Member  of  the 
British  Parliament  for  that  night,  and  to  have  asked  the  gentleman  making  that 
remark  whether  he  had  ever  been  in  Egypt  before  the  creation  of  the  Hea  Sea 
route.  It  happened  to  be  my  lot  to  be  in  Egypt  at  that  time,  and  I  remember  that 
one  donkey  would  have  sufficed  to  carry  t.ie  whole  traffic  of  the  region  ;  but  the  fact 
of  one  donkey  or  one  first-class  carriage  sufficing  for  the  whole  traffic  of  the  region 
at  this  or  that  day,  surely  is  no  indication  of  what  good  railway  communication  will 
elfect  ?  I  may  draw  attention  to  the  locality  under  notice.  Mr.  Andrew's  paper  has 
very  ably  described  the  whole  of  the  tract.  In  fact,  anybody  who  wishes  for  in- 
formation in  detail  on  his  particular  line  may  get  it  pretty  well  from  the  evidence 
given  before  the  Select  Committee  of  the  House  of  Commons,  whose  favourable 
report  by-the-bye  seems  to  be  of  no  acconnt  whatever  with  the  Members !  With, 
respect  to  other  railways  than  that  under  notice,  I  would  draw  attention  to  the 
whole  of  the  region  from  Constantinople,  or  Scutari,  north  of  Aleppo  towards 
Mosul,  and  onwards  to  Ispahan  and  Herat.  That  tract  is  covered  by  ranges  of  the 
most  stupendous  mountains  with  no  great  distances  between  them^  so  that  they  are 
constantly  overlapping  the  one  over  the  other.  To  carry  railways  through  that 
region  of  Asia  Minor  to  any  part  of  our  Indian  territories  eastward  would  be  per- 
fectly impracticable  even  if  we  had  more  money  than  we  are  said  to  liave  at  our  com- 
mand. I  do  not  say  that  there  are  positively  insurmountable  engineering  difficulties 
there  ;  but  there  are  such  engineering  difficulties  as  to  be  almost  insurmountable  from 
the  want  of  money.  No  amount  of  capital  would  suffice  to  construct  and  maintain 
a  railway  through  that  country.  Then  there  are  the  enormous  political  complica- 
tions which  it  would  give  rise  to.  The  Russian  frontier  touches  on  Ararat.  Yoa 
have  Turkey  immediately  on  the  one  hand,  local  tribes  to  the  eastward,  and  Persia 
on  the  south  with  all  its  tribes,  and  with  the  other  tribes  to  the  east  of  Persia  again. 
Then,  through  Herat  and  Afghanistan  to  India  you  would  require  separate  Treaties, 
and  of  course  where  separate  Treaties  are  concerned,  there  are  compliea-ions  which 
increase  every  mile.  Any  attempts  to  carry  a  railway  in  that  direction  must  be 
wholly  futile — at  least  in  our  day.  A  millenium  must  take  place  before  such  a  thing 
could  be  perfected  so  as  to  carry  out  speedy  intercourse  with  India ;  but  south  of 
Aleppo,  eastward  to  Mosul,  there  are  no  ditficnlties  but  what  might  be  surmounted 
with  money  and  ordinary  circumspection.  Some  people  are  for  taking  the  railroad 
from  Aleppo  eastward  by  the  foot  of  the  mountains  trenJing  towards  Mosul,  and 
across  the  Tigris  by  the  eastern  banks  to  Bagdad,  and  so  on  east  of  the  Tigris  to 
Bushire  and  onwards  to  India  by  the  margin  of  the  Persian  Grulf.  That,  no  doubt, 
is  a  very  feasible  plan  ;  it  merely  requires  money  ;  and  indeed  a  portion  of  the  line 
is,  generally  speaking,  on  the  track  of  the  ordinary  traffic  of  the  day.  I  would 
explam  that  the  reason  of  the  ordinary  traffic  being  at  the  present  day  in  that 
direction  arises  simply  from  the  fact  that  Turk  y  has  become  too  weak  to  carry  its 
trade,  where,  from  the  very  remotest  agi  s,  it  had  its  hues  of  direction  from  the 
Mediterranean  to  the  Persian  Oulf  :  it  is  unable  to  defend  the  line  of  the  Euphrates  ; 
the  consequence  has  been,  that  the  current  of  trade  has  set  on  the  north-eastern 
parts  of  the  Empire  where  the  rivers  are  placc^d  between  the  travellers,  the  traders, 
and  the  Arabs.  But  by  taking  the  route  from  Alexandretta  by  way  of  Mosul  we 
increase  the  distance  very  nearly  300  miles.  Now  300  miles  of  extra  distance  is  a 
very  expensive  concern.  Again,  wlien  we  get  to  the  east  of  the  Tigris,  if  our  object 
is  to  go  to  Grain,  we  have  to  come  back  ai-ross  these  rivers  after  going  to  Bagdad  in 
a  region  wholly  flooded  during  most  parts  of  the  year,  or  so  far  cut  up  with  water 
that  it  would  endanger  our  railway  communications  wherever  they  might  be.  Again, 
in  taking  the  railways  from  Aleppo  to  Mosul,  the  whole  tract  lies  at  the  foot  of  a 
very  high  range  of  mountains,  rising  almost  immediately  from  the  Mesopotamian 
YOL.  XYII.  2  M 
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plains.  The  consequence  is,  nearly  every  mile  of  the  country  in  that  direction  is 
traversed  by  ravines  that  have  been  cut  in  a  southerly  direction  by  the  rains  and  the 
melting  of  the  snows  for  ages.  The  result  would  be  a  longer  railroad,  and  every  one  of 
these  ravines  would  have  to  be  bridged,  and  viaducts  of  an  enormous  extent  would 
have  to  be  made.  Taking  the  railway  in  that  direction,  even  to  Bagdad,  would  be 
so  very  expensive  as  almost  to  neutralize  its  utility.  Then,  having  got  as  far  as 
Bagdad,  we  enter  at  once  upon  the  marshy  tracts — tracts  broken  up  by  the  inunda- 
tions issuing  from  the  very  high  mountain  ranges  of  Persia  on  the  eastward,  and  from 
the  Euphrates  and  Tigris  themselves  having  broken  their  embankments  farther  north, 
and  overspreading  the  wliole  country  from  Hillah,  due  east.  South  of  this  hne 
must  be  understood  to  be  the  true  basin  of  the  Euphrates  and  the  Tigris  rivers. 
There,  at  the  period  of  the  melting  of  the  snows  on  the  Armenian  and  Persian 
mountains,  the  waters  spread  occasionally  as  far  as  the  Persian  mountains ;  to  carry  a 
railway  across  Mesopotamia  and  through  these  marshes  would,  therefore,  entail  noli 
only  an  unnecessary  expense  but  would  necessitate  constant  repairs  at  an  expense 
too  enormous  for  any  engineers  to  think  of.  Within  a  few  inches  of  the  surface  of 
the  soil,  water  is  always  to  be  obtained  ;  and,  I  believe,  all  engineers  will  agree  that  a 
place  where  water  can  be  got  so  readily  is  not  a  place  for  viaducts  ;  for  their  founda- 
tions must  lie  at  a  depth  of  16  or  18  feet  to  be  secure  in  this  part.  I,  therefore, 
look  upon  the  route  of  the  Tigris — especially  on  the  western  bank — as  not  to  be 
thought  of. 

The  question  of  intercourse  with  India  resolves  itself  simply  into  a  financial 
question.  I  maintain  that  the  direct  route  is  the  best,  and  financially  the  safest 
to  enter  upon.  That  route  is  undoubtedly  from  Iskanderoon  by  the  Euphrates 
to  Grain  on  the  Persian  Grulf .  Here  the  earliest  capitals  stood.  It  is  the  old  route 
of  trade  from  the  remotest  period.  The  traffic  between  India  and  all  the  Western 
World,  has  from  ancient  times,  followed  this  line  of  direction.  The  Mahom- 
medans,  when  they  first  overran  the  country  from  Arabia,  settled  in  these 
districts ;  and  it  was  only  when  they  extended  their  conquests  farther  eastward 
into  Persia,  that  they  made  Bagdad  the  capital,  and  for  more  reasons  than  one. 
As  the  Caliphs  became  weak,  they  liked  the  Euphrates  between  themselves,  and 
their  kindred  Arabs  ;  for  Arabs  are  no  respecters  of  persons  :  they  will  eat  each  other 
up  just  as  readily  as  they  will  prey  upon  the  general  community.  Here,  then,  they  could 
be  utilized.  Therefore,  I  look  upon  the  city  of  Bagdad  as  it  at  present  stands,  as 
more  a  city  created  by  weakness  than  by  strength  ;  and  if  it  were  our  purpose  even  to 
aid  the  Turkish  Grovernment  in  railway  intercourse  through  its  dominions  in  this 
direction,  I  maintain  that  the  two  holy  shrines  of  Najaf  and  Kerbela,  which  you  see 
on  tiie  route,  and  the  other  towns  that  are  in  existence  there,  would  become  of  great 
local  importance,  and  would  strengthen  her  dominions  throughout,  besides  giving  us 
an  alternative  way  to  the  East,  and  a  very  fair  return  for  our  money.  I  do  not 
mean  to  say  immediately,  but  in  a  few  years.  Then,  again,  if  we  wish  to  make 
Mesopotamia  a  country,  as  it  is  stated  to  have  been  of  old — the  granary  of  the 
world — we  must  give  peace  to  Mesoi:)otamia  ;  and  Mesopotamia  never  can  have 
peace  unless  we  draw  the  line  of  railway  in  the  direction  that  Mr.  Andrew 
has  pointed  out.  By  that  means  we  should  have  a  barrier  against  the  Arabs,  and 
peace  within  the  fertile  region  of  the  rivers,  so  as  to  admit  of  colonists  pursuing 
their  operations  in  quietude.  I  find  that  I  have  exceeded  my  time,  but  really 
the  subject  is  so  large,  that  one  does  not  know  where  to  stop.  Let  me  add 
tliat  the  perfection  of  Grreat  Britain's  duties  to  British  India  lies  now  in  the 
direction  pointed  out. 

Lieutenant- General  Sir  Aethur  T.  Cunynghame  :  Having  been  requested  to 
say  a  few  words  upon  an  overland  route  to  India,  the  only  claim  which  I  can  show 
to  a  knowledge  of  this  subject  is  that  of  having  commanded  the  division  of  tlie  Army 
of  Bombay  in  Kurrachee  under  liis  Lordship  our  President,  and  of  having  travelled 
latterly  through  a  large  and  interesting  portion  of  the  northern  countries  shown  on 
tlie  map. 

I  allude  especially  to  the  Sea  of  Azof,  th.e  rivers  Don  and  Yolga,  the  Caspian  Sea, 
and,  generally,  by  Tifiis,  Mount  Ararat,  and  the  confines  of  Persia  and  of  Turkey. 
The  question,  I  conceive,  now  before  us  is,  what  is  the  most  advantageous  route 


CONNECTION  WITH  THE  CENTRAL  ASIAN  QUESTION.  493 


for  a  direct  railway  line  from  England  to  India,  and  one  that  would  bo  a  really 
overland  one. 

Now  if  we  look  at  the  map  we  should  say  that  the  nearest  route  would  be  by 
Constantinople  and  Scutari,  then  passing  to  the  north  of  Ararat  by  Erivan,  tlienee 
near  Teheran  towards  Herat,  from  thence  via  Candahar  to  Mooltan,  thus  entering 
India  directly  from  the  west. 

Tlie  alternative  route  to  be  considered  is  that  from  Constantinople  to  Aleppo, 
thence  to  Bagdad  and  Grrain,  thence  by  the  south  of  Persia,  Shiraz,  Bunder  Abbas, 
and  Beloochistan  to  Kurrachee. 

Now  let  us  briefly  consider  the  advantages  and  disadvantages  of  these  two 
systems. 

First,  let  us  look  at  the  northern  one.  I  think  it  must  be  conceded  that  this  is  the 
most  direct.  But  the  disadvantages  are  manifest.  Before  any  portion  of  this  route 
could  be  available,  nearly  the  entire  distance  must  be  compl  ted,  and  its  length  would 
be  open  to  possible  trouble  and  future  complications.  When  I  was  in  the  Grovern- 
ment  of  the  Caucasus,  between  the  Caspian  and  the  Black  Seas,  I  then  learned  that 
it  was  the  intention  of  the  Russians  almost  immediately  to  connect  the  northern 
lines  from  Taganrog  by  Stravapol  and  Deobend  with  Bakou  her  new  naval  arsenal 
on  the  Caspian,  and  then  to  prolong  this  line  towards  Persia,  and  so  to  Teheran. 
Now  when  we  look  upon  the  enormous  forces  which  Russia  has  at  her  command, 
and  the  facilities  for  transporting  them — at  least  150,000'  men  in  the  Caucasus 
alone,  in  addition  to  troops  in  the  interior,  on  the  Don  and  the  Volga— it  will  at 
once  be  seen  how  rash  it  would  be  for  us  to  expose  our  long  thin  line  of'  communica- 
tion to  such  chances,  putting  even  out  of  the  question  such  difficulties  as  we  should 
meet  with  in  consequence  of  its  running  through  nationalities  very  slightly  civilized 
and  under  different  rulers  ;  indeed,  when  I  was  near  Bakou,  it  was  reported  that 
Astrabad  was  surrounded  by  wild  hordes  of  Kurds,  so  that  the  Persians  wero  not 
able  to  enter  their  own  city. 

Taking,  therefore,  all  these  circumstances  into  consideration,  as  well  as  the  dis- 
tance and  the  expense,  I  cannot  hold  the  idea  that  our  overland  communication  with 
India  should  be  made — more  especially  with  Eaiglish  gold—'by  the  line  of  the  north 
of  Persia. 

Bering  of  this  opinion  I  desire  to  examine  the  next  proposition. 
Now  presupposing  that  we  arrive  at  Constantinople  by  rail,  which  we  very  soon 
shall  do,  let  us  consider  a  line  from  thence  to  AleppOj  and  Bagdad,  and  Grrain,  then 
branching  from  Bagdad  to  Shiraz  and  Bunder  Abbas,  and  then  by  Beloochistan  to 
Kurrachee.  When  completed  this  line  would  equally  take  us  into  India  without  a 
mile  of  sea. 

One  of  the  greatest  advantages  of  this  line  would  be  that  a  large  portion  of  it 
would  be  available  for  traffic  before  the  whole  was  completed.  I  allude  to  Aleppo, 
to  Bagdad,  and  Grrain,  the  connecting  link  from  Aleppo  to  the  Gulf  of  Scandaroon 
being  made. 

This  centre  portion,  it  is  stated  upon  excellent  authority,  is  about  900  miles  long, 
and  would  cost  about  nine  millions  to  complete.  The  remaining  portions,  to  o>blite- 
rate  all  sea  traffic,  would  probably  cost  the*  same  sum  of  money,  and  would  not  very 
much  exceed  the  same  distance;  and  the  connecting  link  from  Aleppo  to  Alex  an - 
dretta  would  render  this  line  immediately  available  for  traffic,  and  would  ope-n  out 
communication  with  Spain,  France,  and,  Italy,  and  by  the  Straits  of  Gibraltar  with 
America. 

For  the  reasons,  thei^efore,  I  have  above  adduced,  and  believing  that  it  is  far  more 
advisable  if  possible  to  penetrate  the  lands  of  one  foreign  State  rather  than  many, 
and  that  of  one  who  has  ever  proved  to  be  a  sincere  friend  of  our  own,  I  believe  that 
this  is  the  best  line  we  could  adopt  for  our  overland  line  to  India — one  which  could 
be  more  readily  pr:>tected  by  us — and  looking  into  our  general  political  relations 
and  our  great  interest  in  India,  I  am  of  opin  on  that  no  time  should  be  lost  before 
we  should  mutually  draw  together — the  150  millions  of  inhabitants  which  inhabit 
our  Eastern  Empire  with  ourselves — and  that  a  first  outlay  of  nine  millions  of  money 
is  by  no  means  excessive  towards  obtaining  so  desirable  an  i>bject. 

Colonel  Sir  Aenold  Kemball  :  My  Lord,  I  believe  the  discussion  on  this  subject 
would  not  be  complete  without  some  advocacy  of  the  line  which  has  been  condemned 
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by  Captain  J  ones — that,  namely,  from  Aleppo  via  Mosul,  and  so  clown  through  Bagdad 
to  Grram — Grrain  would  still  be  the  terminus  of  this  line,  which,  I  think,  there  can 
be  no  doubt,  commercially,  would  be  superior  to  that  proposed  by  the  direct  route 
from  Aleppo  down  the  right  bank  of  the  Euphrates.  Whatever  may  have  been  the 
state  of  the  country  in  very  ancient  times,  it  is  the  fact  now  that  the  line  in  que&tion 
would  border  an  absolute  and  irreclaimable  desert  which  it  would  be  impossible  to 
cultivate  ;  also,  that  at  the,  present  time,  over  a  great  portion  of  its  course,  you 
would  have  to  create  a  population,  and  consequently,  a  trade.  As  you  get  lower 
down  you  meet  with  more  settled  inhabitants,  but  they  are  excessively  poor,  and 
the  products  of  the  country  are  inconsiderable.  It  yields  nothing  that  could  support 
an  internal  traffic  to  the  railway,  and  even  the  rice  grown  there  is  scarcely  sufficient 
for  the  demands  of  the  population  of  the  province.  It  affords  nothing  for  export 
until  you  get  to  Bassorah,  whence  dates  are  available.  Therefore,  that  line  for  at  least 
a  very  considerable  period  must  depend  for  its  income  upon  the  through  traffic 
between  Europe  and  India.  Again,  referring  to  the  greater  facilities  afforded, 
whether  for  the  transport  of  troops  or  for  commerce,  by  the  Suez  Canal,  or  even  by  the 
short  railway  through  Egypt,  no  merchant  would  undertake  the  risks  and  delays  of 
transit  consequent  upon  having  to  laud  his  goods,  in  the  first  place,  at  Alexandretta, 
and  to  re-ship  them  at  Grrain,  with  a  thousand  miles  of  rail  to  be  traversed  in  the 
interval,  while  by  the  Suez  Canal  he  could  convey  his  cargo,  without  breaking  bulk, 
from  Europe  to  India.  As  regards  the  saving  in  time,  though  no  doubt  a  con- 
siderable saving  would  be  effected  in  actual  distance  in  favoLir  of  the  Persian  Grulf 
route,  viz.,  700  miles  to  Kurraehee,  and  1,100  miles  to  Bombay ;  on  the  other  hand, 
we  must  not  overlook  the  amount  of  time  that  would  be  lost,  to  say  nothing  of  the 
risk  incurred,  more  especially  in  the  transport  of  troops  over  1,000  miles  of  country. 
Surely  to  convey  them  in  carriages  from  the  terminus  on  the  Mediterranean  to  the 
terminus  at  Grrain,  with  all  their  stores  and  equipments,  would  involve  a  certain  loss 
of  time,  fully  counterbalancing  the  gain  in  distance.  The  fact  is,  I  think,  that 
neither  of  the  two  lines  referred  to,  that  is  to  say,  tlie  line  by  the  Euphrates  Yalley 
and  the  line  by  what  we  should  now  call  the  Tigris  Valley,  can  ever  come  into 
competition  with  the  route  via  Egypt.  These  must  be  considered  in  contrast  with 
each  other,  on  their  own  merits  exclusively.  It  is  perfectly  true  that,  in  point  of 
distance,  the  difference  in  favour  of  the  former  would  be,  say,  250  miles,  and  in 
respect  to  the  latter,  also,  the  cost  of  maintenance  would  be  considerably  enhanced,* 
but  the  longer  route  has  this  advantage — that  it  would  run  through  the  populous 
districts  of  the  country  where  a  traffic  actually  exists.  As  Captain  Jones  observes,  a 
traffic  has  been  developed  by  the  line  of  steamers  established  between  Bombay  and 
Bassorah,  but  every  portion  of  that  traffic  is  derived  from  the  Tigris, — not  a  particle 
of  it,  I  believe,  from  the  Euphrates.  The  reasons  are  obvious.  Not  only  has  the 
line  of  the  Tigris  the  advantage  of  a  considerable  local  traffic,  but  over  it  must  pass, 
as  far  north  as  the  latitude  of  Diarbekir,  all  the  trade  of  the  western  provinces  of 
Persia,  on  its  way  to  either  sea.  The  Euphrates  line,  on  the  other  hand,  would 
border  an  irreclaimable  desert,  without  a  single  feeder  of  any  kind.  Moreover, 
during  construction,  we  might  calculate  upon  each  section  of  the  Tigris  line,  when 
completed,  contributing  to  pay  its  own  expenses.  Holding  these  views,  I  have 
thought  it  only  right  to  contrast  the  merits  of  the  two  lines.  Very  eminent  men 
have  been  mentioned  as  supporting  the  one,  but  the  other  also  has  its  advocates,  and 
among  them  I  may  mention  one  of  acknowledged  eminence,  namely.  Sir  Henry 
Rawlinson,  who  has  had  no  hesitation  in  giving  the  preference  to  the  Tigris  route. 

Captain  the  Hon.  Randolph  Stewaet  :  My  Lord,  Ladies,  and  Grentlemen, 
the  reason  why  I  address  you  is  that,  although  I  have  not  had  the  advantage  of 
living  in  these  particular  countries,  I  have  been  many  years  in  India  and  other 
parts  of  the  East,  and  have  spent  a  good  deal  of  time,  and  considerably  too 
much  money,  at  Constantinople,  about  this  very  question.  I  think  that  the 
discussion,   this   afternoon,   has   wandered   away  from  the   main  point.  We 


*  The  adoption  of  the  Tigris  Valley  route  would  necessitate  the  construction  of 
two  bridges  over  the  Euphrates  ;  but  to  connect  the  Euphrates  Valley  line,  if 
adopted,  with  Bagdad  or  Mosul,  it  would  equally  be  necessary  to  bridge  that  river. 
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met  here  to  discuss  the  Euphrates  Valley  Railway,  with  reference  to  the  Central 
Asian  question.    I  do  not  think  that,  in  the  paper  we  have  lieard  read  on  behalf 
of  Mr.  Andrew,  and,  with  very  few  exceptions,  in  the  words  of  the  subsequent 
speakers,  that  any  practical  reference  has  been  made  to  the  Central  Asian  question 
whatever.    I  maintain  that  this  Euphrates  Valley  Railway  project  has  less  to  do 
with  the  Central  Asian  question  than  any  other  scheme  of  railway  you  can  devise  in 
that  direction.    We  have  heard  a  good  deal  about  "  lofty  ambition  in  talking  about 
"  railways  from  Constantinople  and  through- railways  by  Persia  towards  India." 
Now,  I  admit  I  am  one  of  those  who  hold  that  lofty  ambition,  and  I  am  in  good 
company,  for  Sir  Donald  Stephenson,  who  was  the  pioneer  of  railroads  in  the  East, 
has  all  his  life  advocated  a  railway  starting  from  Constantinople,  and  passing  via 
Persia  in  that  direction,  and  he  still  holds  the  same  views.    Then  we  come  to  the 
question  of  the  Euphrates  Valley  proposal  itself,  and  we  have  been  told  that  this 
railway  is  necessary,  and  that  it  must  be  carried  out.  I  maintain  that  the  Euphrates 
Valley  Railway  Company,  as  it  has  been  called,  has  been  the  bugbear  to  all  improved 
communication  with  the  East.    Some  16  or  20  years  ago  there  was  a  company — 
their  concession  has  long  ago  lapsed,  and  that  company  does  not  now  exist — but 
those  who  promoted  it  still  keep  its  name  up  and  its  memory  alive  in  a  window  in 
the  City,  and,  whenever  an  attempt  has  been  made  to  carry  out  through-transit  w^ith 
India,  the  original  promoters  of  this  line  have  stood  in  the  way,  and  have  prevented 
what  might  have  been  realized  from  ever  coming  to  a  head.    One  reason  that  I  may 
mention  against  the  Euphrates  Railway  scheme  is  this,  that,  when  I  was  at  Con- 
stantinople, I  was  intimate  with  the  Ministers  of  that  day,  with  Aali  Pacha  and 
Euad  Pacha,  both  of  whom  declared  to  me  most  solemnly,  that  they  would  give  no 
concession  whatever  for  any  railway  through  Asia  Minor  that  did  not  take  its  start 
from  Scutari.    Now,  the  Turks  have  a  right  to  be  heard  in  this  matter.    Of  course 
they  may  have  changed  their  opinion  since  that  time,  but  we  have  nothing  before  us 
to  show  that  they  have.    They  were  offered  very  good  terms  indeed  by  the  parties 
with  whom  I  co-operated,  and  I  doubt  whether  they  would  give  a  concession  now,  with 
guarantee  or  subsidy,  unless  the  line  started  from  Scutari.    At  that  time  there  was 
an  idea  of  connecting  the  projected  Asia  Minor  Railway,  of  which  I  was  one  of  the 
concessionaires,  with  the  European  lines  which  were  being  made,  and  for  which  con- 
cessions also  had  been  given,  down  from  Belgrade  southward  ;  and  a  distinguished 
Grerman  engineer,  Herr  Ruppert,  drew  out  plans,  by  which  he  showed  it  was  possible 
to  bridge  even  the  Bosphorus.    Now,  if  this  were  carried  out,  and  the  railway 
was  brought  down  from  Ismid  to  Kutaya,  Konia,  and  Kaisaria,  we  get  to  the 
Taurus  range.    Of  course  it  is  very  difficult  to  cross  the  great  chain  of  the  Taurus, 
but  I  do  not  think,  in  this  age  of  the  triumphs  of  engineering,  we  need  imagine 
there  is  any  mountain  range  which  an  engineer  cannot  either  pass  over  or  cut 
through.    Where  the  Taurus  range  finishes  towards  the  north-east,  the  spurs  of  the 
mountains  become  much  lower,  and,  if  a  line  were  to  go  from  Kaisaria  some  distance 
north-easterly  from  Aleppo,  south  of  Ararat,  and  down  the  Tigris  by  Mosul — 
the  ancient  Nineveh — to  Bagdad,  it  would  not  only  travel  through  a  most  fertile 
part  of  the  country,  but  it  would  have  this  advantage  to  its  shareholders — that  the 
Turks  themselves  are  extremely  anxious  to  be  put  into  communication  with  Bagdad. 
Bagdad  is  the  richest  of  their  provinces  and,  when  they  send  a  Pacha  there  to 
administer  their  revenues,  they  get  precious  little  in  return  from  him.    He  makes 
himself  rich,  but  the  State  gets  no  good  from  it.    They  are  therefore  extremely 
anxious  to  be  put  into  rapid  and  easy  communication  with  Bagdad,  and  would 
probably  be  most  willing  to  further  a  line  by  this  route.    It  was  said  in  the  paper 
read,  that  the  two  termini  of  the  Euphrates  Valley  Railway,  being  upon  the  open 
sea,  might  be  protected  by  our  fleet ;  but,  unless  Sir  William  Palliser  can  invent  us 
a  gun  carrying  900  miles,  I  do  not  see  how  that  is  to  prevent  incursions  of  Arabs  in 
the  centre  of  the  line.    It  runs  througli  a  perfectly  barren  country  part  of  the  way, 
and  they  are  in  terror,  even  now,  of  the  Arabs,  in  those  parts.    How  then  are  your 
working  parties  to  work  without  protection  from  these  marauders  ?    The  Turks  are 
not  able  to  give  it,  and  the  moment  we  land  a  European  soldier,  for  either  ofi'ensive 
or  defensive  purposes,  in  that  country,  we  open  up  an  international  question,  which, 
I  doubt  whether  Russia  would  allow  us  to  decide  in  the  way  we  should  wish. 
Further,  I  think  I  am  right  in  stating  that  troops  never  travel  more  than  200  miles 
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a  day  bj  railway  ;  and,  as  this  is  a  distance  of  900  miles,  they  cannot  go  that  distance 
all  at  once,  but  will  have  to  halt  more  than  once  on  the  journey  (see  foot  note). 
With  reference  to  merchandize,  I  am  convinced  that  mere! i ants  would  not  be  willing 
to  brea'c  bulk  at  Alexandretta  and  the  mouth  of  the  Persian  Gulf  as  well,  for  the 
sake  of  a  saving  of  a  few  hours'  time  ;  and  I  am  also  of  opinion  that  the  advantage 
gained  by  not  having  to  disembark  troops,  to  re-embark  them,  and  to  halt  them 
from  time  to  time  on  the  road,  will  greatly  counterbalance  the  very  short  extra 
time  taken  up  by  going  through  the  Suez  Canal.  There  is  one  other  point  I  must 
allude  to,  which  was  the  statement  that  steamers  could  attack  the  flanks  of  troops 
moving  through  Persia,  along  the  head  of  the  Persian  Gulf.  It  is  almost  too 
absurd  to  be  adverted  to,  but  it  was  one  of  the  arguments  made  use  of,  that,  if  we 
had  this  line  of  communication  to  Kurrachee,  steamers  could  protect  or  annoy  troops 
advancing  round  the  head  of  the  Persian  Gulf.  We  know  perfectly  well  they  have 
just  to  move  a  little  way  inland,  and  all  the  steamers  in  the  world  could  not  have 
any  influence  upon  them.  I  think,  before  I  sit  down,  I  ought  to  sum  up  what  I 
feel  on  this  subject,  in  these  words  :  that,  until  we  can  satisfactorily  state  what  is 
really  not  only  the  most  economical — I  do  not  mean  the  cheapest,  for  that  is  not 
always  the  most  economical — but  what  will  ultimately  prove  the  most  economical, 
and  the  most  strategic  line,  and  at  the  same  time  the  line  with  the  greatest  pro- 
bability of  permanence  and  commercial  success,  it  would  not  be  advisable  for  our 
Government  to  support  this  scheme.  I  had  some  conversation,  five  years  ago,  with 
the  then  Secretary  of  State  for  Foreign  Affairs,  the  present  Lord  Derby,  about  an 
enterprise,  of  which  this  scheme  was  part  of  the  subject,  and  he  told  me  it  was  im- 
possible that  the  then  Government  could  submit  such  a  project  for  parliamentary 
support,  and  I  ask  you  whether,  considering  the  composition  of  the  present  Parlia- 
ment, it  is  more  likely  to  help  the  plan  than  the  last  ? 

Captain  Wilson,  R.E.  :  I  should  like  to  say  a  few  words  on  the  great  military 
importance  of  this  railway.  We  may  look  at  it  from  three  points  of  view  :  First, 
as  an  alternative  route  to  India.  I  do  not  think  we  can  have  too  many  strings  to 
our  bow,  and  the  Euphrates  Valley  Railway  would  give  us  an  additional  line  of 
communication  with  India.  We  have,  at  present,  two  lines — that  by  the  Suez 
Canal  and  that  by  the  railway  through  Egypt.  Either  or  both  of  these  might  be 
closed  to  us,  by  local  complications  or  by  a  combination  between  Egypt  and  one  of 
the  Great  Powers,  with  a  view  of  obtaining  her  independence.  It  does  not  seem 
generally  known  that  the  canal  can  be  closed  with  great  ease,  either  by  sinking  a 
ship  in  the  channel,  or  by  blowing  in  the  sides  at  two  or  three  points  where  the  banks 
ofler  peculiar  facilities  for  hasty  demolition.  It  has  been  said  that  w^e  could  keep 
the  canal  and  railway  open  by  having  a  ship  at  each  end  of  the  canal,  but  it*  there 
were  local  complications  in  Egypt,  I  do  not  see  how  two  ships,  one  at  either  end  of 
the  canal,  could  keep  it  open  ;  it  would  not  prevent  a  ship  being  sunk  in  the 
cliannel,  nor  would  it  prevent  the  sides  being  blown  in  ;  and  unless  we  are  prepared 
for  a  military  occupation  of  Egypt,  we  should  have  to  depend  on  the  old  route 
round  the  Cape.  The  Euphrates  Valley  Railway  would,  of  course,  be  also  liable  to 
interruption  from  local  disturbances,  but  I  think  the  tendency  of  the  evidence  given 
before  the  Commission  is  to  the  eflect  that  little  interference  is  to  be  expected  from  the 


Note. — My  remarks  about  the  movements  of  troops  at  a  rate  of  not  more  than 
200  miles  a  day  were,  of  course,  intended  to  refer  only  to  the  ordinary  reliefs,  and  that 
I  am  probably  better  aware  than  Sir  G.  Jenkinson,  from  having  had  much  personal 
experience,  that,  in  times  of  emergency,  troops  can  make  forced  marches  by  rail  as 
well  as  by  road  ;  but  I  also  omitted  to  point  out  that  the  rolling  stock  on  the  pro- 
jected Euphrates  Valley  line  could  never  be  sufiicient  to  meet  the  sudden  require- 
ments w^iich  warfare  in  India  would  demand.  It  is  necessary  to  j^oint  out  that  the 
best  modern  military  authorities  require  72  trains,  of  from  24  to  80  carriages  each, 
to  transport  20,000  infantry,  2,000  cavalry,  8  batteries  with  the  necessary  ambulance, 
ammunition,  &c.— a  smaller  force  than  that  despatched  to  India  in  the  mutiny,  and 
that  intervals  must  be  allowed  between  the  despatch  of  each  train.  I  ask  any 
impartial  reader  what  would  become  of  tliis  force  on  the  Euphrates  Valley 
Railway,  if  it  were  made,  and  how  long  it  would  take  to  get  to  Kurrachee  ? — R.  S. 
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Arab  tribes  along  tlie  course  of  the  proposed  railway.    I  do  not  know  any  one  w^ho 
could  give  better  information  on  this  subject  than  Caj)tain  Felix  Jones,  and  I  believe 
his  opinion  is^  that  there  would  be  httle  or  no  trouble  in  making  and  protecting  the 
railway.    Second.  The  shortest  route  to  India.    It  is  most  desirable  to  obtain  the 
quickest  possible  means  of  communicating  with  India,  and  if  we  can  only  save  three 
days,  it  would  be,  under  many  circumstances,  of  great  iinportanc^e.    For  instance, 
supposing  the  Indus  Railway  system  completed,  and  a  Russian  attack  to  be  made 
upon  India  by  the  route  of  Herat,  Kandahar,  and  the  13olau  Pass,  it  would  be  of 
the  greatest  importance  to  save  three  days  in  the  conveyance  of  troops  from  England 
to  Kurrachee,  whence  they  could  be  thrown  upon  the  line  of  the  Indus  to  meet  ariy 
force  advancing  from  Afghanistan.    Third.  The  strategical  importance  of  the  rail- 
way with  reference  to  Russian  movements  in  Central  Asia.    Baron  Kiihn,  the 
Austrian  War  Minister,  in  the  pamphlet  he  published  in  1858,  was  one  of  the  first 
to  point  out  that  one  of  the  probable  effects  of  the  Crimean  War  would  be  to  direct 
Russian  attention  to  the  East^  and  that,  having  been  foiled  in  Europe,  she  would 
endeavour  to  compensate  for  it  by  increased  activity  in  Central  Asia.    We  have 
seen  what  rapid  progress  she  has  made  during  the  last  few  years  ;  and  Baron. 
Kiihn  thinks  that  the  movement  is,  in  reality,  one  directed  towards  the  Persian 
Gulf.    His  opinion,  in  one  respect,  was  recently  endorsed  by  Mr.  Disraeli  in  the 
House  of  Commons,  namely,  that  the  acquisition  of  a  seaport  which  can  be  used  at 
all  periods  of  the  year,  is  a  necessity  to  Russia.    At  present  she  has  only  one  seaport, 
Vladivostok,  on  the  Sea  of  Japan,  which  is  not  closed  by  ice  for  several  months 
during  the  year.    In  the  event  of  a  Russian  advance  on  the  Persian  Grulf,  a  railway 
up  the  Valley  of  the  Euphrates,  would,  as  the  extract  from  Baron  Kiihn's  pamphlet 
shows,  be  of  the  greatest  importance,  and  I  think  that  the  position  which  has  been 
laid  down  by  Mr.  Andrew,  and  of  which  Captain  Felix  Jones  approves,  is  certainly 
the  best,  in  a  military  point  of  view,  that  could  be  adopted.    Any  force  advancing 
on  Mesopotamia  from  the  Russian  possessions  would  have  to  cross  the  mountains 
that  Captain  Felix  Jones  has  just  described  by  extremely  difficult  passes,  and  would 
afterwards  have  to  cross  the  Tigris  and  Euphrates  before  they  could  reach  the  railway 
and  interfere  with  the  communications.  The  time  which  a  Russian  force  would  take  to 
reach  the  Euphrates  from  the  nearest  point  of  the  present,  Russian  boundary,  would  be 
from  five  to  seven  days  more  than  we  should  require  to  convey  troops  from  Bombay 
or  Kurrachee  to  any  point  on  the  railway,  so  that  we  should  always  be  able  to  con- 
centrate a  force  in  the  Euphrates  \^alley  in  ample  time  and  sufficiently  strong  to  deal 
with  any  force  advancing  from  the  north.    As  far  as  regards  the  most  suitable 
route  for  the  railway  to  follow,  I  think  we  should  endeavour  to  secure  that  which 
would  be  of  the  greatest  strategical  importance,  and  w^ould  aSbrd  the  greatest 
facilities  for  the  transport  of  troops,  not  that  which  would  be  most  convenient  for 
the  carriage  of  merchandise  and  passengers.    It  is  difficult  to  see  how  we  could 
transport  troops  from  Scutari  to  India  ;  for  in  order  to  get  them  to  Scutari,  we 
should  have  to  make  treaties  with  every  country  in  Europe  through  wdiich  the  line 
of  railw^ay  passed ;  and  the  difficulties  to  be  expected  in  Asia  Minor  have  already 
been  mentioned.    A  failure  on  the  part  of  any  one  country  to  fulfil  the  stipulations 
of  any  sucli  treaty  would  close  the  line  ;  whereas,  if  the  line  shown  on  the  map  be 
adopted,  we  should  alw^ays  be  able  to  secure  the  ports  as  long  as  w^e  retained  the 
command  of  the  sea,  which  I  hope  we  shall  never  lose.    Similar  objections  of  course 
apply  to  any  railway  commencing  from  the  shores  of  the  Black  Sea,  with  the  addi- 
tional one,  that  it  would  be  of  more  assistance  to  Russia  than  to  England. 

Sir  G-EORaE  Jenkinson,  Bart.,  M.P. :  I  had  no  idea  of  saying  anything  when  I  came 
here  to-day,  but  as  his  Lordship  has  asked  me  to  say  a  few  words,  I  think  there 
are,  perhaps,  one  or  two  errors  which  have  been  stated  to-day,  which,  from  my 
knowledge  of  the  subject,  I  may  be  able  to  correct.  In  the  first  place,  I  must  say  I 
entirely  concur  with  the  able  paper  which  has  been  read  to  us.  It  contains  the  very 
marrow  and  pith  of  the  whole  of  the  evidence  and  information  which  has  been 
brought  forward  many  years  ago,  and  also  before  the  late  Select  Committee  of  the 
/  House  of  Commons,  and  it  embodies  everything  that  has  ever  been  said  by  the 
pioneers  of  that  line,  beginning  with  the  lamented  Greneral  Chesney,  and  the  most 
eminent  men  who  have  studied  the  subject.  With  regard  to  the  upper  line  through 
Persia,  I  heard  Sir  Henry  Rawhnson  give  his  evidence,  in  which  he  described  that 
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and  other  similar  routes  as  simply  impracticable,  because  of  insuperable  engineering 
difBculties,  and  therefore  I  do  not  tliink  we  need  waste  any  more  time  in  talking  of 
them.    His  only  objection  to  the  line  along  the  Valley  of  the  Euphrates  was,  that 
it  would  cost  too  much  money,  and  more  money  than  he  thought  it  would  be  w^orth 
the  while  of  England  to  lay  down.    That  is  an  opinion  in  which  I,  for  one,  do  not 
at  all  concur,  because  I  think,  for  a  great  country  like  England — the  pioneer  of 
civilization,  the  nucleus  of  wealth,  and  the  leader  in  the  van  of  progress  all  over  the 
world — to  raise  such  a  paltry  objection  to  such  a  line  as  the  Euphrates  line  would 
be,  giving  us  such  advantages,  morally,  and  physically,  and  politically,  for  our  great 
dominions  in  the  East,  I  think  it  is  an  objection  which  ought  not  to  weigh  for  one 
moment.    Assuming  the  outlay  to  be  ten  millions — I  believe  the  line  might  be 
made  a  single  line  for  five  millions — assuming,  however,  the  cost  to  be  ten  millions, 
and  assuming  England  to  give  a  mutua)  guarantee  with  Turkey  for  the  interest  on 
that  sum  at  four  per  cent.,  Turkey  has  always  fulfilled  all  her  engagements ;  she 
never  failed  to  fulfil  all  her  pecuniary  promises  to  this  country  ;  at  this  moment, 
the  loan,  which  was  guaranteed  by  France  and  England  in  1854,  is  now  at  the  same 
price  as  it  was  when  it  first  started,  I  believe  at  about  102.    I  mention  that  to  show 
that  I  do  not  believe  England  would  incur  any  pecuniary  risk  whatever ;  the  interest 
upon  the  amount  of  money  would  be  paid  by  Turkey,  and  the  advantages  which  we 
should  gain  by  the  transmission  of  our  men  and  troops  when  any  emergency  arose, 
would  entirely  counterbalance  any  possible  pecuniary  risk  we  might  undertake.  As 
to  tlie  remark  made  by  Captain  Stewart,  that  English  troops  could  not  go  900  miles 
in  railway  carriages  if  the  safety  of  India  was  at  stake,  why  what  becomes  of  the 
whole  history  of  England  ?  what  becomes  of  all  that  English  troops  have  ever  done 
— marching  great  distances  in  the  hottest  of  suns,  and  dying,  perhaps,  by  scores  ? 
To  say  that  English  troops  could  not  go  900  miles  if  they  were  required  to  do  so  on 
any  emergency,  I  do  not  tliink  that  is  an  argument  which  any  Englishman  need  ever 
waste  time  to  answer.    When  we  recollect  the  passage  in  the  Red  Sea,  which  is  now 
fraught  with  the  greatest  danger  and  sutfering,  I  think  the  troops  would  be  gainers 
by  the  transition.  •  But  supposing  that  no  troops  were  taken  by  that  line  except  in 
a  case  of  the  greatest  emergency — and  I  will  on  that  point  allude  to  the  evidence 
which  our  noble  President  and  others  gave  before  that  Committee,  which  I  do  not 
think  Captain  Stewart  can  have  read,  ibr  he  seems  to  be  entirely  ignoi'ant  of  all  the 
great  facts  brought  out  with  such  force  upon  that  Committee — the  whole  of 
the  evidence  went  to  show  that  in  cool  weather  the  troops  would  be  infinitely 
gainers  by  being  taken  by  the  Persian  Grulf  route.    And  as  for  the  argument,  that 
the  line  might  possibly  be  attacked  by  Arabs,  what  would  be  easier  than  to  make  the 
various  stations  small  forts.    In  the  first  place,  the  line  from  Alexandretta  to 
Ale])po  would  be  perfectly  free  from  attack,  and  taking  the  whole  of  the  plain, 
nothing  would  be  easier  than  to  make  the  various  stations  small  forts.  Every- 
body knows  that  the  Arabs  are  always  amenable  to  reason,  and  to  be  treated  with, 
and  that  they  always  faithfully  perform  their  engagements  ;  and  even  if  they  do 
not,  why  in  America  they  have  used  the  same  precaution  of  making  forts  along  the 
railways,  therefore  I  think  that  is  an  argument  not  worth  treating  seriously.   But  as 
long  as  the  English  Grovernment  refuses  to  assist  in  a  pecuniary  manner  this  line  of 
railway,  I  am  afraid  private  enterprise  will  never  be  able  to  undertake  it.  With 
regard  to  the  wishes  of  the  Turks,  I  quite  admit  that  their  wishes  ought  to  be  con- 
sulted ;  but  from  my  own  personal  knowledge,  if  Axe  are  to  attach  any  importance 
to  the  authority  of  the  present  Turkish  Ambassador  in  this  country,  his  Excellency 
Musurus  Pacha,  he  was  the  first  person  who  put  this  matter  into  my  head ;  he 
always  has  been  a  most  earnest  advocate  of  the  Euphrates  line  there  pointed  out, 
from  Alexandretta  to  Grrain  ;  he  has  always  written  to  me,  and  told  me  that  the 
Turkish  Government  are  most  anxious  for  that  particular  line  ;  that  although  they 
would  also  be  glad  to  get  the  line  from  Constantinople  to  Aleppo,  he  knows  that  is 
entirely  a  Turkish  affair,  and  if  the  Turks  wish  for  English  assistance,  they  must 
construct  the  line  that  will  best  suit  England.    He  has  always  strenuously  advo- 
cated that  line,  and  no  other  ;  therefoi'e  1  think  there  is  no  difficulty  on  that  score. 
I  had  no  idea  of  taking  2)art  in  this  discussion,  but  if  people,  taking  any  interest  in 
these  questions,  would  only  read  the  evidence  taken  before  the  House  of  Commons 
upon  different  pomts,  they  would  see  that  a  great  deal  of  what  has  been  said  to-day 
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is  utterly  baseless,  and  that  the  real  point  at  issue  is  one  of  money,  and  of  money 
only. 

Captain  Tyler  :  In  thanking  the  meeting  for  the  kind  manner  in  which  they 
have  received  this  paper,  I  vrould  add  a  lew  words  in  reply  to  some  of  tlie  speakers. 
With  regard  to  the  Suez  Canal  it  is  no  doubt  a  most  valuable  auxiliary  to  tlie 
traffic  between  Europe  and  the  East,  and  it  is  especially  useful  to  us ;  but,  as 
Captain  Wilson  has  said,  tlie  navigation  might  at  any  moment  be  interrupted,  or 
altogether  stopped,  only  too  easily,  either  by  means  of  a  little  gunpowder  for  blowing 
in  the  sides  of  tlie  canal,  or  by  sinking  a  ship  or  two  in  it ;  and  in  the  event  of  u 
military  emergency,  it  might  thus  be  quickly  rendered  useless,  and  could  only  be  made 
available  again  after  a  considerable  lapse  of  time.  It  would,  indeed,  take  a  much 
longer  time  to  render  it  again  fit  for  service  than  a  damaged  railway.  Then,  again, 
as  regards  the  competition  of  the  canal  for  traffic,  no  doubt  the  canal  is,  and  always 
will  be,  as  long  as  it  remains  efficient,  most  useful  for  the  transport  of  goods  which  it 
would  not  pay  so  well  to  carry  by  railway ;  but  in  the  case  of  many  classes  of  goods 
a  saving  of  time  is  very  important ;  and  the  railway  would  be  valuable  for  those 
descriptions  of  traffic  which  it  would  be  worth  while  to  send  along  it,  such  as 
silk,  indigo,  tea,  &c.,  besides  the  mails,  passengers,  and  various  valuable  commodities. 
As  regards  the  differences  between  the  two  routes,  the  one  by  the  Tigris,  and 
the  other  by  the  Euphrates ;  no  doubt,  as  has  been  well  pointed  out  by  some  of  the 
speakers,  the  longer  route — of  say,  1,150  miles — by  the  Tigris,  would  be  in  the 
opinion  of  those  who  might  wish  to  make  the  railway  for  the  sake  of  obtaining 
local  traffic,  or  of  developing  the  country,  the  more  important  route  of  the  two  ; 
but  our  main  object  in  advocating  the  construction  of  this  railway  is  to  acquire  the 
shortest,  quickest,  and  most  efficient  means  of  transport,  for  military  and  other 
purposes,  that  we  can  possibly  get,  with  a  view  to  expediting  and  improving  our  own 
communication  with  the  East.  Looking  at  the  subject  from  that  point  of  view,  it 
is  not  to  our  interest  to  guarantee  such  an  amount  of  money  as  shall  enable  the 
Turks  to  develop  the  resources  of  their  country,  but  only  to  guarantee  such  sums  of 
money  as  are  necessary  for  improving  oar  own  communications.  And  there  can  be  no 
doubt,  I  would  submit,  that  the  line  south  of  the  Euphrates  would  be  more  easily 
defended,  and  would  be  attacked  with  greater  difficulty,  than  any  line  which  would 
run  along  the  north  of  it,  and,  therefore,  nearer  to  the  mihtary  posts  or  depots,  now 
existing  or  hereafter  to  be  established,  of  the  Russian  Grovernment.  I  think  it  was 
Captain  Stewart,  who  advocated  going  through  the  Taurus  Mountains !  Would 
not  that  rather  be  taking  the  bull  by  the  horns  ?  When  we  find  down  the  Valley  of 
the  Euphrates  a  smooth  flat  line,  so  that  you  can  almost  lay  the  rails  on  the  ground, 
when  we  find  a  line  of  that  sort,  to  be  laid  at  a  minimum  of  expense,  and  worked  to 
a  maximum  of  advantage,  is  it  worth  while  to  go  out  of  our  way,  and  incur  unneces- 
sary expense  in  boring  through  the  Taurus  Mountains  ?  As  regards  the  question  of 
steamers  protecting  the  flanks  of  our  communications,  I  think  there  must  have  been 
some  little  mistake,  for  there  was  nothing  in  the  paper  on  that  subject.  I  do  not 
know  how  that  idea  arose  ;  but  we  may  trust  the  terminal  ports  of  the  Euphrates 
Valley  route,  in  the  Mediterranean  and  in  the  Persian  Grulf,  to  the  protection  of  our 
gallant  friends  of  the  Navy. 

The  Austrian  War  Minister  with  great  foresight  has  shown  us  a  very  good  example 
in  looking  forward  for  a  series  of  years  to  the  objects  and  proceedings  of  the  Rus- 
sian Government.  Ever  since  1858,  he  seems  to  have  had  his  eye  on  their  move- 
ments, and  he  has  thus  been  able  to  foresee  and  foretell  what  they  have  subsequently 
carried  out.  In  conclusion,  and  with  reference  to  his  writings,  I  would  observe,  it  is 
devoutly  to  be  wished  that  we  had  some  heaven-born  War  Minister  in  this  country,  who 
like  Bismarck  and  von  Roon  of  Germany,  and  Cavoin*  of  Italy,  would  keep  these  sort 
of  questions  always  in  view,  who  would  lead,  instead  of  bowing  to  popular  or  parlia- 
mentary opinion  in  reference  to  them,  and  who  would  command  the  necessary  influence 
to  carry  them  forward,  when  of  such  supreme  national  importance,  to  a  successful 
issue,  to  the  great  future  advantage  of  this  country,  and  of  that  Eastern  Empire, 
whose  destinies  it  has  pleased  God  to  entrust  to  its  guidance,  government,  and 
development.  Such  possessions  carry  their  responsibilities  ^^ith  them  ;  and  I  {firmly 
believe,  as  I  stated  many  years  since  in  a  lecture  on  "  The  Routes  to  India,"  in  this 
room,  that  the  improvement  of  the  communications  tlirough  the  countries  lying 
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between  Europe  and  India  is  one  great  object  to  be  achieved,  and  one  great  reason 
for  the  common  possession  of  Great  Britain  and  India  by  the  Anglo-Saxon  race. 

The  Chairman  :  Ladies  and  G-entlemen,  I  venture  to  think  I  only  represent  your 
feelings  when  I  say  we  have  derived  great  gratification  and  instruction  from  the 
very  able  and  lucid  statements  of  Mr.  Andrew,  so  ably  read  and  commented  upon  by 
Captain  Tjler.  I  hope  you  will  join  with  me  in  voting  our  thanks  to  Mr.  Andrew 
for  his  paper,  and  for  the  justice  wliich  has  been  done  to  it  by  Captain  Tyler.  I 
am  sure  that  you  will  also  agree  with  me  that  we  are  very  much  indebted  to  the 
various  gentlemen  who  have  given  their  opinions  on  this  occasion ;  and  although 
there  may  have  been  difierences  of  opinion,  yet  it  is  always  best  in  our  country  to 
hear  all  sides  of  the  case,  especially  as  they  all  point  to  one  great  object,  a  rapid, 
safe,  and  quick  communication  between  England  and  her  best  and  most  valuable 
possession,  India. 


Monday,  April  21st,  1873. 
Admiral  TARLETON,  C.B.,  Lord  of  the  Admiralty,  in  the  Chair. 
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NTAYAL  HESERYES. 
By  T.  Brassey,  Esq.,  M.P.,  Captain  Cinque  Ports  Artillery. 

Before  commencing  my  paper,  I  may  say  that  it  is  to  me  a  matter  of 
regret  that  the  Navy  is  not  better  represented  in  Parliament.  If  there 
were  more  Naval  Officers  in  the  House,  it  would  be  much  better  for 
Parliament  and  better  for  the  Navy.  But,  at  any  rate,  those  who  take 
an  interest  in  the  subject  must  endeavour  to  learn  what  they  can  from 
their  Naval  Officers. 

I  appear  before  this  Institution  essentially  as  a  learner  and  not  a 
teacher.  As  a  Member  of  Parliament,  interested  in  our  naval  adminis- 
tration, I  most  anxiously  desire  to  ascertain  what,  in  the  opinion  of 
naval  men,  are  our  actual  requirements  as  regards  the  number  of  seamen 
in  reserve  for  the  manning  of  the  fleet.  The  public,  and  Parliament 
as  representing  public  opinion,  are  prepared  to  provide,  with  an  un- 
grudging hand,  whatever  the  naval  men  declare  to  be  essential  to  our 
maritime  power  and  security.  But  it  is  for  the  Navy  to  tell  the  public 
what  our  requirements  are. 

In  dealing  with  the  great  question  of  our  Naval  Reserves — a  subject 
too  vast  to  be  considered  as  a  whole  within  the  narrow  limits  of  a  short 
oral  address — I  shall  say  but  little  of  the  actual  organization  of  the 
force.  I  shall  prefei  to  dwell  on  points  which  still  await  solution,  and 
upon  which  the  opinion  and  thoughtful  consideration  of  naval  men  are 
greatly  needed.  There  are  three  problems,  which  I  will  specially  single 
out  for  discussion. 

First. — What  number  of  seamen  ought  we  to  endeavour  to  enrol, 
whether  in  the  first  or  second  class  Reserve,  or  as  Naval  Coast 
Volunteers  ? 
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Second. — To  wliat  extent  may  we  venture  to  rely  on  the  mercliant 
service  to  provide  Officers  for  our  Navy  in  time  of  war  ? 

Third. — What  are  the  most  effectual  means  of  raising  and  training  a 
force  for  the  especial  purpose  of  coast  defence  ? 

I  joroceed  to  apply  myself  to  the  first  of  the  three  problems,  which  I 
have  submitted  for  the  consideration  of  the  Institution. 

The  enquiries,  instituted  in  1852,  as  to  the  probable  requirements  of 
the  British  ISTavy,  elicited  the  usual  divergency  of  opinions  from  the 
Isaval  Officers  who  were  consulted. 

As  to  that  word  "  usual,"  I  may  state  that  civiUans,  who  have  studied 
[N'aval  Blue  Books  with  the  attention  I  have  devoted  to  that  somewhat 
voluminous  literature,  must  experience  great  difficulty  in  taking  any 
useful  part  in  naval  matters  in  the  House,  on  account  of  the  great 
divergency  of  opinion  therein  exhibited.  I  have  to-day  devoted  two  or 
three  hours  to  the  perusal  of  the  evidence  which  was  given  before  that 
very  important  Committee  of  Officers  who  inquired  into  the  Life  Boats 
supplied  to  the  Navy,  and  it  is  surprising  how  witness  after  witness 
appear  to  give  an  opinion  totally  opposed  to  that  which  had  just  been 
delivered  by  the  preceding  witness.  I  therefore  hope  the  Naval  Officers 
will  excuse  my  using  the  word  "usual."    To  return  to  my  subject. 

Sir  John  Stirling  estimated  that  60,000  men  would  be  necessary  to 
man  the  Navy  in  time  of  war.  Admiral  Denman,  on  the  other  hand, 
believed  that,  on  the  outbreak  of  a  war,  a  fleet  of  100,000  men  would 
be  immediately  required;  but,  inasmuch  as  of  the  40,000  employed  in 
1852  only  15,000  were  seamen,  he  believed  that  of  the  60,000  additional 
men  required  for  a  war  Navy,  only  23,000  need  be  seamen. 

The  effect  of  modern  mechanical  appliances,  in  relation  to  the  man- 
ning of  the  Navy,  was  scarcely  perceived  at  the  time  of  the  Crimean 
war ;  but  the  fact  that  the  number  of  seamen  and  marines  employed  in 
the  British  fleet,  at  that  period,  never  exceeded  68,000,  affiDrded  some 
indication  of  the  coming  change. 

In  the  recent  civil  war  in  America,  the  Navy  of  the  United  States 
was  increased  to  vast  proportions. 

Land  defences  of  great  strength  were  attacked  by  their  ships.  An 
effectual  blockade  was  maintained  along  3,500  miles  of  coast.  A  fleet 
of  cruisers  was  despatched  in  chase  of  the  "Alabama,"  and  other 
piratical  vessels,  to  every  part  of  the  world.  To  perform  these  varied 
services,  some  671  vessels  were  employed ;  but,  such  was  the  effect  of 
modern  changes  in  naval  warfare,  that  the  number  of  men  employed  in 
the  United  States  fleet  never  exceeded  51,000  men. 

The  blockade  of  Charleston  is  one  of  the  most  striking  examples  of 
the  reduced  numbers  of  seamen  required  in  modern  naval  warfare. 

The  report  of  the  Secretary  of  the  United  States  Navy  on  armoured 
vessels,  published  in  1866,  contains  a  despatch  from  Admiral  Dahlgren, 
dated  ofl'  Morris  Island,  January,  1864,  in  which  the  following  observa- 
tions occur  : — "  The  completeness  with  which  four  little  monitors,  sup- 
ported by  an  ironclad  frigate,  have  closed  Charleston,  is  well  worth 
noting.  These  four  monitors,  which  thus  keep  watch  and  ward,  muster 
eight  guns  and  320  men,  which  is  almost  insignificant  compared  with 
the  work  done." 
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The  conditions  of  naval  warfare  have,  in  our  days,  been  so  completely 
revolutionised  that  the  experience  of  the  past  affords  but  a  slight  clue 
to  the  requirements  of  the  future. 

In  1805,  a  year  memorable  in  our  annals  for  the  crowning  naval 
victory  of  Trafalgar,  114,000  seamen  and  marines  were  voted  for  the 
naval  service.  This  number  was  increased,  in  subsequent  years,  to 
147,000  ;  but  it  is  certain  that  our  naval  power  derived  no  advantage 
from  the  increase  in  the  numerical  strength  of  our  naval  forces. 

An  eminent  Officer  of  the  United  States  Navy,  Admiral  Goldsborough, 
has  stated,  in  a  memorandum  addressed  to  his  Government,  that  the 
most  effective  vessels  for  coast  defence  will  be  swift  and  handy  armour- 
clad  ships  without  guns,  and  to  be  used  exclusively  as  rams.  By  the 
adoption  of  vessels  of  the  type  recommended  by  Admiral  Goldsborough, 
the  number  of  men  in  our  flotilla  for  coast  defence  might  be  materially 
diminished. 

The  last  Royal  Commission  on  the  manning  of  the  IN^avy,  reporting 
in  1860,  had  not  the  experience  of  the  American  war,  as  a  guide  for 
determining  our  probable  requirements.  But,  inasmuch  as  their  report 
contains  the  latest  authoritative  exposition  of  professional  opinion  in  our 
own  N'avy,  it  deserves  attentive  consideration. 

The  following  statement  exhibits  the  whole  amount  of  reserve,  which 
they  recommended : — 

Reliefs  in  the  home  ports  . .        . .        .  •  4,000 

Coast  Guard   12,000 

Marines  embodied    . .        . .        . .        . .  6,000 

Ditto,  short  service  pensioners      . .        . .  5,000 

Seamen,  short  service  pensioners  . .        .  •  3,000 

Royal  l^aval  Volunteers   20,000 

JSTaval  Coast  Volunteers     . .        . .        . .  10,000 


60,000  men 

Since  the  publication  of  the  Report  of  the  Royal  Commission  of 
1859  naval  warfare  has  been  almost  revolutionised.  When,  on  a  recent 
occasion  I  introduced  a  motion  in  the  House  of  Commons,  on  the 
condition  of  our  I^aval  Reserves,  I  urged  the  appointment  of  a  Select 
Committee  to  inquire  into  the  subject,  mainly  on  the  ground,  that  in 
consequence  of  the  immense  changes  which  have  taken  place,  the 
number  of  seamen  required  for  the  Reserve,  could  no  longer  be  taken 
as  definitely  settled  by  a  report  drawn  up  some  fifteen  years  ago.  How 
great  a  change  has  taken  place  in  this  regard  was  clearly  shown  in  the 
able  speech  of  Mr.  Shaw  Lefevre,  in  which  he  pointed  out  that,  at  the 
date,  when  the  inquiry  of  the  last  Royal  Commission  was  held,  the 
flag- ship  in  the  Meditertanean  required  a  complement  of  from  600  to 
700  bluejackets,  while  for  the  present  flag-ship,  the  "Lord  Warden,"  200 
are  sufficient ;  and,  if  the  "  Devastation  "  represents  the  flag-ship  of  the 
future,  in  European  waters,  then  100  able  seamen  will  do  the  work, 
for  which,  in  the  good  old  times  of  full- rigged  three-deckers,  a  crew  of 
600  seamen  was  essential. 

I  believe  I  am  correct  in  saying  that  at  the  present  moment  we  have 
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not  more  than  32  or  33  ironclads  afloat,  adapted  for  cruising  in 
distant  waters,  or  for  service  in  which  the  aid  of  sail-power  may  be 
regarded  as  indispensable.  Some  years  must  elapse  ere  our  ocean- 
going ironclad  fleet  can  be  increased  to  a  total  number  of  50  vessels. 
If  it  be  fair  to  take  the  crew  of  the  "  Lord  Warden  "  as  representing 
the  average  number  of  seamen  required  for  one-half  of  our  ironclad 
fleet;  and  if  the  complement  of  the  "Devastation"  may  be  accepted 
as  the  normal  number  for  ships  of  her  class;  and,  to  judge  from  the 
ISTaval  estimates  of  the  present  year,  one-half  of  our  new  ironclads 
will  be  mastless  ships  ;  then  it  would  appear  probable  that  we  should 
require  for  the  complements  of  a  fleet  of  50  of  the  most  powerful 
ironclad  ships,  not  more  than  7,500  hondfide  seamen.  For  a  fleet  of 
50  ships  of  the  type,  to  which  the  flag-ship  in  the  Mediterranean 
fifteen  years  ago  belonged,  we  should  have  required  a  force  of 
30,000  seamen.  The  inference  seems  to  be  irresistible,  that  in  a 
future  naval  war  we  shall  not  require  so  many  seamen  as  formerly  for 
our  ocean-going  line-of-battle  ships.  Making  every  allowance,  there- 
fore, for  the  increased  importance  of  the  commerce,  and  assuming  that, 
in  consequence  of  the  withdrawal  of  the  troops,  the  defence  of  the 
colonies  will  be  in  a  larger  sense  than  heretofore  committed  to  the 
IN'avy,  I  venture  to  submit  it,  as  my  opinion,  that  we  no  longer  require 
20,000  seamen  in  our  first-class  Reserve.  The  first-class  Reserve  now 
numbers  about  12,000  seamen,  very  carefully  selected ;  and  if  10,000 
men  answered  to  their  country's  call,  we  should  find  it  difficult  to 
make  use  of  their  services.  Hence,  I  arrive  at  the  conclusion,  that 
we  are  in  a  highly  satisfactory  position,  as  regards  the  numerical 
strength  of  our  Naval  Reserve. 

The  policy  of  creating  additional  means  of  training  seamen  for  the 
Reserve  must  depend  mainly  on  the  views  entertained  in  the  Navy,  as 
to  the  strength,  at  which  that  Reserve  should  be  maintained.  If  our 
present  Reserve  be  really  inadequate  ;  then  training  ships,  with  brigs 
attached  as  sailing  tenders,  should  be  at  once  established,  at  least  in 
London  and  Liverpool.  If,  on  the  other  hand,  the  actual  strength  of 
the  Naval  Reserve  is  adequate ;  then  naval  reformers  will  not  be 
justified  in  urging  upon  the  consideration  of  Parliament  proposals  for 
training  young  seamen  for  the  reserves  at  the  public  expense. 

Before  I  pass  to  the  second  subject  with  which  I  have  to  deal,  I 
would  invite  Naval  Officers  to  say,  whether  or  not  they  think  that  the 
seaman  of  modern  times  has  deteriorated  by  comparison  with  his  pre- 
decessors. I  believe  that  it  is  the  opinion  in  the  Navy,  that  so  far  as 
that  branch  of  the  great  marine  of  England  is  concerned,  the  greatly 
improved  system  of  training  which  has  been  established,  has  produced  in 
the  seaman  of  modern  times  a  very  valuable  man.  But  it  is  well  known 
to  Naval  Officers  that  the  mercantile  marine  do  not  consider  themselves 
quite  so  fortunate.  Whether  or  no  that  public  opinion  is  founded  upon 
good  and  substantial  reasons,  it  is  very  difficult  to  determine.  One  knows 
that  in  other  spheres  of  life  it  is  very  common  to  say  there  is  nothing 
so  good  as  the  "  good  old  times,"  and  no  doubt  that  tendency  to 
disparage  the  present  and  exalt  the  past,  is  manifested  in  naval  as  well 
as  in  other  spheres  of  society.    Speaking  as  a  yacht-owner  of  some 
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eighteen  or  nineteen  years'  standing,  I  am  bound  to  say  that  the  class 
of  seamen  we  employ,  I  believe  now  8,000  in  number,  do  not  appear  to 
me  to  have  shown  the  slightest  deterioration. 

I  desire  now  to  make  a  few  observations  on  the  Officers  of  the  Reserve. 
There  is  no  profession  in  which  so  much  talent  is  lost  for  want  of 
opportunity  for  its  exercise,  none  in  which  so  much  honourable 
ambition  is  doomed  to  disappointment,  as  the  I^avy.  The  half-pay 
list  contains  a  multitude  of  names  of  Officers  without. private  means, 
and  eager  for  employment,  which  is  denied  to  them  for  the  greater 
part  of  the  best  portion  of  their  lives.  Can  we  not  remedy  this  evil 
by  first  creating  a  reserve  of  Officers  in  the  mercantile  marine,  and 
then  reducing  the  number  of  Officers  in  the  Navy  to  something  like 
the  number  actually  required  in  time  of  peace  ? 

At  the  present  time,  young  gentlemen,  socially  qualified,  in  every 
way,  for  service  in  the  Navy,  are  being  educated  on  board  the 
"  Conway,"  in  the  Mersey,  and  the  "  Worcester,"  in  the  Thames.  If 
the  Admiralty  were  to  afibrd  to  these  Officers,  after  they  have  passed 
their  examinations  as  masters  and  mates,  the  opportunity  of  adding  to 
their  nautical  education,  received  at  sea,  a  competent  knowledge  of 
gunnery,  we  should  have  in  them  an  invaluable  reserve  of  Officers. 

For  this  purpose,  a  short  practical  course  of  gunnery  and  naval 
tactics  should  be  arranged,  in  connection  with  the  "  Excellent," 
analogous  with  the  course  of  military  instruction  which  has  been 
arranged  for  Volunteer  Officers  at  Aldershot.  Eligible  young  Officers 
of  the  mercantile  marine  should  be  encouraged  to  go  through  the 
course  by  the  offer  of  a  premium,  to  be  paid  to  them  on  their  passing 
a  satisfactory  examination.  The  premium  should  be  sufficient  in 
amount  to  cover  the  expense  of  their  residence  in  Portsmouth,  and 
also  to  compensate  them  for  their  loss  of  time  in  not  going  to  sea, 
while  remaining  on  shore  for  the  purpose  of  study. 

The  Board  of  Trade  would  do  much  to  promote  the  success  of  this 
scheme  by  raismg  the  standard  of  examination  for  the  extra -master's 
certificate,  which  might  be  extended  so  as  to  include  both  modern 
languages,  and  the  more  important  elements  of  commercial  science. 
The  privilege  of  going  through  Ihe  course  on  board  the  "Excellent  " 
might  be  confined  to  those  Officers  who  had  passed  this  higher 
examination.  I  would  urge  the  endeavour  to  raise  the  status  of  the 
Officers  of  the  mercantile  marine  as  an  object  of  high  administrative 
policy,  essentially  philanthropic  in  its  tendency. 

There  is  no  position  more  full  of  responsibility,  none,  in  which  there 
are  greater  opportunities  of  doing  good  or  harm,  than  that  of  com- 
mander of  a  merchantman.  In  distant  seas,  far  removed  from  the 
influence  of  public  opinion,  the  sea  Officer  has  unlimited  powers  of 
raising  or  lowering  the  character  of  his  crew,  and  alleviating  or 
aggravating  the  inevitable  hardships  of  their  lot. 

The  creation  of  the  Naval  University  at  Greenwich  will  doubtless 
do  much  to  facilitate  the  fusion  between  the  Officers  of  the  Reserve 
and  the  Navy,  which,  from  every  point  of  view,  is  so  much  to  be 
desired. 

Unless  it  be  accepted  as  an  axiom,  that  young  gentlemen  should  not 
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enter  tlie  Navy,  without  being  possessed  of  tlie  advantage  of  con- 
siderable private  means  ;  tbe  present  balf-pay  system  is  a  serious  evil. 
There  sbould  be  no  half-pay  for  Officers  on  the  active  list.  After 
service  at  sea,  a  fair  amount  of  leave  should  be  granted.  In  all  ranks, 
a  year  ashore  for  every  three  years  passed  afloat  would  not  be  too  great 
an  indulgence.  If  the  numbers  be  reduced,  useful  employment  could 
always  be  found  for  all  Officers  in  the  higher  ranks  of  the  Navy,  in 
developing  the  numerous  novel  inventions  for  naval  warfare,  in  watch- 
ing the  progress  of  gunnery,  in  criticising  the  recent  modifications  in 
naval  architecture,  or  in  applying  their  attention  to  the  safety  of  life 
at  sea,  and  other  kindred  subjects.  There  is  always  much  work  to  be 
done  for  the  Navy  and  the  mercantile  marine,  with  which  naval  men 
are  specially  competent  to  deal. 

From  the  Royal  Naval  Reserve  and  its  Officers,  I  turn  to  the 
Coast  Volunteers.  Recent  naval  administrators  have  unaccountably 
neglected  this  branch  of  the  Reserves. 

The  Committee  of  1852  recommended  a  force  of  6,000  Coast 
Volunteers,  and  the  Royal  Commission  of  1859,  advised  that  the 
number  should  be  10,000.  According  to  the  latest  estimates,  the 
number  has  been  reduced  to  600  men.  It  cannot  be  said  that  eligible 
men  are  wanting.  The  latest  return  shows  that  153,000  men,  and 
14,000  boys  are  employed  in  the  fisheries  of  the  United  Kingdom.  In 
point  of  physical  power  and  hardy  habits,  the  fishermen  are  superior 
to  the  seamen  in  foreign  trades.  Their  local  knowledge  would  be  of 
immense  value  in  coast  defence,  and  the  fact  that  they  have  fixed 
places  of  residence,  and  never  sail  under  a  foreign  flag,  makes  it 
certain  that  they  would  always  be  found  when  their  services  were 
required.  Of  the  moral  character  of  the  fisheimen,  as  a  body,  I  can 
speak  with  the  greatest  confidence.  The  Coast  Volunteers  are  not  a 
popular  force  in  the  Navy.  The  reason  is  that,  for  political  purposes, 
the  men  originally  enrolled,  were  admitted  into  the  service  with  dis- 
creditable laxity. 

It  would  not  be  difficult  to  raise,  from  among  our  large  population 
of  bond  fide  fishermen,  a  Reserve  equal  to  the  standard  recommended 
by  the  Royal  Commission.  I  hope  I  am  justified  in  drawing  the 
inference,  from  a  perusal  of  the  revised  rules,  that  there  is  a  disposition 
to  induce  the  fishermen  to  join — not  the  Naval  Coast  Volunteers — but 
the  Second  Class  Naval  Reserve.  The  means,  however,  which  are 
proposed  for  carrying  out  this  policy  are  inadequate.  The  fishermen 
are  congregated  in  isolated  communities  on  various  points  of  the  coast. 
They  are  men  of  domesticated  habits,  and  it  would  be  difficult  to 
induce  them  to  join  the  Reserve,  if  they  had  to  go  to  a  distance  from 
their  homes  to  be  drilled. 

The  list  of  ships  and  batteries  at  which  the  Naval  Reserve  may  take 
their  drill,  though  imposing  enough  in  point  of  numbers,  does  not 
include  some  of  the  most  important  fishing  communities  on  the  coast 
of  the  United  Kingdom.  For  example,  while  there  are  batteries  for 
drill  at  Poole,  where  the  number  of  men  and  boys  employed  in  fishing 
vessels  is  only  214 ;  at  Maryport,  where  there  are  only  69  ;  and  at 
Lynn,  where  there  are  only  266 ;  there  are  no  similar  establishments 
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at  Sligo,  which  has  4,800  men  and  boys  in  the  fishing  vessels  of  the 
port;  none  at  Skibbereen,  which  has  5,-500  fishermen  ;  none  at  Banff*, 
which  has  5,600 ;  nor  at  Stornoway,  which  has  8,000 ;  nor  at  Wick, 
which  has  8,400  ;  nor  at  Inverness,  which  has  9,000  fishermen  ;  and  if  I 
were  to  go  round  the  coast,  enumerating  the  places  where  the  nnmber 
of  fishermen  ranges  from  1,000  to  3,000,  but  where  there  are  no 
opportunities  for  the  men  belonging  to  the  Reserve  to  drill,  I  should 
weary  you  with  the  enumeration. 

The  list  which  I  have  read  is  sufficient  to  show  what  immense 
numbers  of  fishermen  are  collected  at  some  of  the  Scotch  fishing 
stations ;  and  these  men  are,  as  it  is  well  known,  remarkable  for  their 
physical  strength,  hardy  habits,  and  good  character. 

In  view  of  the  importance  to  the  Navy  of  recruiting  in  this  sec- 
tion of  our  maritime  population,  the  Manning  Committee  of  1852, 
strongly  recommended  that  the  Scotch  Naval  Station  should  be  re-esta- 
blished. Where  the  Navy  is  best  known,  as  they  truly  observed,  there 
the  flower  of  the  population  are  ready  to  enter  it.  In  1852,  there 
were  more  men  in  the  Navy  from  the  village  of  Cawsand,  than  from  the 
port  of  Liverpool ;  and  the  return  of  the  counties,  in  which  the  boys 
in  the  training  ships  in  1871  were  born,  shows  that  out  of  2,888  boys, 
only  90  came  from  the  whole  of  Scotland;  only  112  from  Lancashire, 
including  the  Isle  of  Man  as  well  as  Liverpool;  only  23  from  Sufiblk ; 
11  from  Norfolk;  and  18  from  Wales.  Can  it  be  supposed  that  the 
great  seafaring  populations,  which  reside  on  those  coasts  have  ever  been 
made  thoroughly  acquainted  with  the  advantao^es  enjoyed  by  those  who 
serve  in  the  Navy  and  the  Reserve  ?  The  fluctuating  nature  of  their 
occupation  would  enable  the  fishermen  to  attend  drill  with  little  in- 
convenience. The  drill  could  be  taught  in  the  most  effective  manner, 
and  with  the  least  expense  to  the  Government,  by  sending  a  gunboat 
to  visit  the  fishing  ports  at  the  slack  season.  These  periodical  visits  of 
a  smart,  well- organized  gunboat,  would  do  much  to  create  a  favourable 
impression  of  the  Navy  amongst  the  fishermen.  The  expense  of 
keeping  a  few  gunboats  in  commission  for  this  purpose  would  be 
nominal ;  for  we  have  more  seamen  at  present  in  the  home  ports,  than 
it  is  possible  to  employ  in  sea-going  ships.  Some  of  these  men  might 
be  attached  to  gunboats  instead  of  remaining  in  stationary  flag-ships. 

The  display  of  the  white  ensign  in  the  fishing  ports  w^ould  be  a  more 
effectual  means  of  recruiting  for  the  Reserve  than  the  labours,  however  ^ 
assiduous,  of  any  number  of  registrars,  and  the  barren  exhibition  of 
recruiting  placards. 

1  have  ventured  to  express  an  opinion  that  the  standard  of  strength 
for  the  first-class  Naval  Reserve  would  not  be  inadequate,  if  maintained 
at  10,000  men.  But  for  the  coast  defence  force,  I  cannot  regard  the 
number  proposed  by  the  Royal  Commission,  in  1860,  as  beyond  our 
necessities.  Though  naval  warfare  may  be  changed,  the  services  of 
men  well  acquainted  with  our  own  waters  must  always  be  invaluable, 
whether  to  man  our  gunboats,  to  lay  out  torpedoes,  or  even  to  fight 
heavy  ordnance  in  batteries  on  the  coast,  and  to  co-operate  with  the 
mil  tary  forces  in  operations  on  shore. 

To  some  it  may  appear  doubtful  whether  all  the  dash  and  elan, 
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required  for  naval  operations,  is  to  be  found  among  the  stay-at-home 
people,  who  earn  a  livelihood  in  our  fisheries.  Had  they  seen,  what  the 
author  has  often  witnessed,  the  agility,  the  seamanlike  resource,  and 
the  nerve,  which  these  men  never  fail  to  display,  in  the  ever- varying 
incident  and  adventure  of  sea-life,  they  would  no  longer  doubt  their 
aptitude,  if  properly  trained,  for  every  duty  which  the  crews  of  our 
coast  flotilla  may  be  called  upon  to  perform. 

The  enrolment  of  fishermen  in  the  Reserves  has  been  advocated  by 
our  most  experienced  naval  reformers — by  Sir  Charles  Napier ;  by 
Admiral  Berkeley;  by  Sir  William  Hall;  by  Admiral  Hastings;  by 
the  late  Sir  Alexander  Milne,  and  by  many  other  most  distinguished 
Naval  Officers. 

Sir  Charles  Napier  proposed  that  our  Steam  Reserves  should  be 
stationed  at  the  difl'erent  ports  ;  that  the  Officers  and  crews  of  the 
Coast  Guard  should  be  on  their  books,  and  that  their  complement 
should  be  completed  from  the  boatmen  and  fishermen  on  the  coast. 

Admiral  Berkeley,  who  had  devoted  the  greatest  attention  to  the 
manning  of  the  Navy,  was  strongly  in  favour  of  the  enrolment  of  fisher- 
men in  the  Reserves.  They  were,  in  his  view,  to  be  regarded,  as  a 
sea  militia,  to  be  employed  for  coast  defence  in  steamers  and  steam 
gunboats,  not  to  go  beyond  the  channel.  He  advised  that  they  should 
be  called  out  periodically,  and  that  they  should  be  clothed  when  so 
called  out ;  and  that  they  should  be  paid  on  a  corresponding  scale — 
cceteris  paribus — with  the  land  militia. 

Admiral  Berkeley  expressed  the  most  implicit  confidence  in  the  fisher- 
men, as  a  body  of  men  who  could  be  organised,  as  a  sea  militia,  for 
coast  defence.  With  these  men  behind  him,  he  declared  that  he  should 
be  perfectly  satisfied  to  take  his  share  in  the  responsibility  of  defending 
our  shores,  and  making  the  channel  a  place  of  refuge  for  our  flag,  until 
more  extensive  means  were  adopted  for  manning  the  fleet. 

Admiral  Hastings,  one  of  the  witnesses  examined  by  the  Commission 
of  1852,  gave  similar  evidence,  to  the  eflect  that  the  fishermen  would 
be  well  adapted,  on  an  emergency,  for  the  naval  service  ;  and  that  their 
stationary  habits  were  a  strong  point  in  their  favour. 

Captain  Oliver,  another  witness  before  the  same  Committee,  whose 
recent  connection  with  the  Coast  Guard  had  given  him  23eculiar  oppor- 
tunities of  observing  the  fishermen  in  various  parts  of  the  coast,  spoke 
of  the  fishermen  of  the  Isle  of  Wio-ht  in  the  folio vvino;"  terms  : — "  At 
South  Yarmouth,  a  notorious  smuggling  district,  which  I  commanded 
for  six  years,  the  terms  fisherman  and  smuggler  were  synonymous  ;  yet 
I  could  not  but  respect  them  as  a  noble  as  well  as  a  hardy  race.  I 
consider  fishermen,  generally,  of  very  domesticated  habits." 

The  most  desirable  men  for  the  Coast  Defence  Sea  Militia  are  to  be 
obtained  at  Penzance,  Brixham,  Brighton,  Hastings,  Folkestone,  Deal, 
Barking,  Colchester,  Lowestoft,  Yarmouth,  Cromer,  Berwick,  Dunbar, 
Newhaven,  Anstruther,  Aberdeen,  Peterhead,  Cromarty,  Wick,  Shet- 
land, Orkney,  and  the  western  islands  of  Scotland. 

When  the  Officers  of  the  Coast  Guard  were  consulted  on  this  subject, 
in  1852,  many  of  their  number  recommended  the  fishermen  as  being 
highly  qualified  for  service  in  the  Coast  Defence  Corps. 
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The  rules  for  admission  into  the  Coast  Volunteers  should  be  so 
framed  as  to  require  only  such  seamanship  as  every  experienced  fisher- 
man must  possess.  Training  in  gunnery  and  small-arm  drill  are  the 
only  additional  qualifications  needed,  to  make  our  fishermen  thoroughly 
useful  in  the  Coast  Defence  Flotilla. 

I  am  happy  to  observe  that,  in  the  recent  revision  of  the  rules  and 
regulations  for  the  I^aval  Reserve,  the  conditions  of  entry  for  the  second- 
class  Reserve  have  been  judiciously  modified,  so  that  the  fishermen  will 
now  be  eligible  for  enrolment. 

The  training  should  be  given  afloat,  and,  in  order  to  propitiate  the 
local  sympathies  of  the  fishermen,  the  gunboats,  which  they  would  be 
employed  to  man  in  times  of  war,  should  be  permanently  stationed  at 
the  ports  in  which  their  crews  are  respectively  raised. 

Officers  should  be  selected  to  command  the  Coast  Defence  Reserve, 
who  have  exhibited  special  aptitude  for  that  branch  of  the  service. 
They  should  reside  at  the  principal  fishing  ports,  and  be  permanently 
attached  to  the  Coast  Defence  Service.  By  these  means  they  would 
have  the  inestimable  advantage  of  being  personally  acquainted  with 
the  men  under  their  command. 

In  his  evidence  on  the  manning  of  the  ^*^avy,  in  1852,  Admiral 
Berkeley  stated  that  special  care  should  be  taken  in  the  selection  of 
Officers  for  the  Coast  Defence  Service,  and  that  it  was  essential  that 
all  the  Officers,  and  particularly  the  Commanding  Officer,  should  be 
accustomed  to  the  fishermen  and  they  to  him.  In  addition  to  the  pro- 
posed drills  in  gunnery,  and  the  use  of  small  arms,  it  would  be  highly 
expedient  that  Officers  and  men  should  make  themselves  locally  ac- 
quainted with  the  channels  and  entrances  to  the  harbours  in  their 
respective  districts,  and  be  instructed  in  the  use  of  the  torpedo,  and  its 
application  to  coast  defence. 

The  appointments  in  this  service  should  be  liberally  paid,  and — in 
consideration  of  the  advantages  of  a  higher  rate  of  pay  and  a  fixxed 
place  of  residence,  the  latter  a  great  boon  to  a  married  man — Officers 
in  the  Coast  Defence  Service  ought  to  be  conteiit  with  a  slower  rate  of 
promotion  than  that  accorded  to  their  brother  Officers,  serving  on  foreign 
stations. 

The  annual  drills  afloat,  and  the  musters  of  the  Coast  Defence 
Flotilla  for  inspection  by  the  Divisional  Captain  of  the  Coast  Guard,  or 
for  inspection,  in  larger  numbers,  at  naval  reviews,  would  secure  the 
continued  efficiency  of  the  Officers  of  the  Coast  Defence  Service  in 
seamanship  and  navigation. 

In  addition  to  the  various  descriptions  of  forces  already  enumerated, 
an  attempt  has  been  made  to  extend  the  Volunteer  movement  to  the 
Coast  Defence  Service.  A  corps,  composed,  at  present,  of  100  gentlemen 
employed  in  banks  and  private  offices  in  the  City,  has  been  provisionally 
enrolled,  and  several  hundred  additional  applications  for  admission 
have  been  received.  The  Volunteers  actually  entered  have  attended 
drill  on  board  the  "  President,"  and  I  am  enabled  to  state  that,  in  the 
opinion  of  the  instructors,  they  are  the  most  intelligent  and  the 
smartest  gunners  who  have  ever  been  drilled  on  board  the  ship.  A 
gun's  crew  of  fifteen  gentlemen  have  recently  passed  out  as  trained 
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men,  and  the  senior  instructor  tolls  me  that  they  are  unqnestionably 
the  very  best  gun's  crew,  who  have  ever  been  drilled  on  board  the 
*'  President."  The  movement  has  extended  itself  to  Liverpool,  where 
the  First  Lord  of  the  Admiralty  did  so  much  to  initiate  it  by  an 
encouraging  speech.  It  remains  to  be  proved  whether  the  idea  can  be 
carried  out  in  a  practical  shape.  Not  until  the  Volunteers  have  been 
afloat  in  a  gunboat  for  a  few  days,  and  have  shown  their  ability  and 
readiness  to  perform  all  the  duties,  which  devolve  on  the  crew  of  a 
gunboat,  shall  I  venture  to  regard  the  experiment,  with  which  I  have 
the  honour  to  be  associated,  as  an  accomplished  fact. 

The  experiment,  however,  of  sending  landsmen  afloat  has  been  tried 
on  the  American  lakes,  where  in  the  seasons  of  1871  and  1872  three 
batteries  of  artillery  were  embarked  in  the  dominion  gunboat  "Prince 
Alfred,"  remaining  afloat,  each  battery  for  fourteen  days,  cruising  on 
Lakes  Huron  and  Erie,  and  taking  part  in  the  military  manoeuvres, 
which  were  carried  out  by  the  Canadian  Volunteers  under  the  command 
of  Sir  Hastings  Doyle.  I  can  quote  another  example  of  the  readiness 
with  which  landsmen  adapt  themselves  to  some  descriptions  of  sea- 
service.  In  the  herring  fisheries  off  the  coasts  of  ISTorfolk  and  Suffolk, 
boats  are  manned,  to  a  large  extent,  by  agricultural  labourers.  In 
hauling  in  the  herring  nets,  the  crew  have  to  walk  a  distance  of 
eight  miles  round  the  capstan  every  morning.  It  is  obvious  that  men, 
who  can  perform  such  an  amount  of  labour  on  board  a  herring-boat, 
would  be  perfectly  fit  for  a  gunboat. 

Much  of  the  success  of  the  Naval  Volunteer  movement  much  depend 
on  the  readiness  of  the  Admiralty  to  afford  the  necessary  facilities. 
The  most  immediately  pressing  matter  is  the  appointment  of  a  com- 
manding or  inspecting  Officer.  Until  the  Admiralty  place  a  naval 
man  of  rank  and  experience  at  the  head  of  the  Volunteers,  an  in- 
valuable aid  to  efficiency  will  be  wanting,  and  the  formation  of  a 
contingent  at  many  of  the  ports  round  the  coast  will  be  indefinitely 
delayed. 

I  have  received  applications  from  Southampton,  Dundee,  Wales, 
Musselburgh,  Harwich,  and  Bristol,  for  assistance  and  advice.  It  is 
very  desirable  that  a  Naval  Officer  should  be  available  to  visit  these 
localities  where  a  disposition  exists  to  organise  a  local  corps  of  Naval 
Volunteers,  and  I  am  happy  to  be  enabled  to  state  that  the  appoint- 
ment, which  I  so  earnestly  recommended,  will  shortly  be  made. 

The  appropriation  of  a  gunboat  for  the  instruction  of  the  members 
of  the  London  contingent  is  equally  indispensable  to  the  success  of  the 
Naval  Volunteer  movement.  Practice  in  firing  at  a  target  afloat,  and  in 
Avorking  a  gun  mounted  on  a  gunboat  is  necessary  for  efficiency.  On 
the  other  hand,  the  opportunity  of  spending  a  week  every  year  on  the 
water  is  essential  to  the  popularity  of  the  movement.  In  a  time  of 
profound  peace,  and  in  a  country,  in  which  the  principle  of  compulsoiy 
military  service  has  not  been  accepted,  men  will  not  volunteer  for  the 
somewhat  laborious  task  of  going  through  an  annual  course  of  naval 
gun  drill,  without  some  inducement.  That  inducement,  in  the  case  of 
the  most  earnest  men,  who  have  joined  the  Volunteer  movement,  has 
been  found  in  the  hope,  in  which  they  have  indulged,  that  they  would 
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thus  obtain  tlie  opportunity  of  spending  a  few  days  afloat  every  year. 
The  gunboat  appropriated  to  tbe  Volunteers  in  the  Thames  might  also 
do  duty  as  a  tender  to  the  President,"  the  drill- ship  of  the  Naval 
Reserve  in  the  London  district.  Hitherto,  none  of  the  seamen  belong- 
ing to  the  Reserve  in  the  Port  of  London  have  ever  had  any  practice  in 
firing  at  a  target  afloat.  At  Liverpool,  on  the  other  hand,  a  gunboat 
is  attached  to  the  drill-ship,  in  which  the  seamen  of  the  Reserve  are 
regularly  exercised.  The  Volunteers  would  not  urge  upon  the 
Admiralty  the  expenditure  of  money  especially  on  their  behalf ;  but 
the  inconvenience  of  attending  drill  in  the  West  India  Docks  to  gentle- 
men, whose  usual  pursuits  are  in  the  City  or  the  West-end,  is  so  great, 
that  the  London  contingent  can  never  become  very  numerous,  until 
more  suitable  arrangements  can  be  made.  A  gunboat  of  the  "Comet" 
class,  moored  off  Somerset  House,  would  afford  the  necessary  facility, 
and  would  cost  less  than  fitting  up  a  wooden  ship  of  larger  tonnage. 
Gun-drill  could  not  take  place  on  board  in  the  winter  evenings  ;  but,  at 
that  season  of  the  year,  the  evenings  should  be  devoted  to  cutlass  and 
rifle  exercise,  and  the  gun- drills  might  take  place  on  Saturday  after- 
noons, when  the  Volunteers  could  conveniently  attend. 

We  have  now  considered  the  Reserves  of  all  classes,  which  it  is 
possible  to  raise  on  our  shores  ;  but  the  naval  resources  of  Great 
Britain  are  by  no  means  limited  to  these  islands.  I  have  returned 
from  a  recent  visit  to  oar  I^orth  American  colonies,  strongly  impressed 
with  a  feeling  of  regret  that  no  attempt  has  been  made  to  encourage 
the  colonists  to  form  reserves  among  the  hardy  mariners,  who  sail 
under  the  British  flag  in  I^orth  American  waters.  We  have  not 
hesitated  to  enrol  our  coloured  fellow  subjects  in  the  land  forces  in 
many  dependencies  of  the  Crown.  Why  should  we  not  encourage 
the  colonies  to  form  a  Kaval  Reserve  for  the  defence  of  their  own 
coast  ? 

In  the  Canadian  dominion  and  ISTewfoundland,  there  are  87,000  seamen 
and  fishermen,  of  whom  one-third  belong  to  Newfoundland  alone.  The 
fishermen  are  compelled,  by  the  inclemency  of  the  season,  and  the 
closing  of  the  navigation  by  ice,  to  remain  at  home  for  a  considerable 
portion  of  the  winter.  A  gunboat  might  be  stationed  at  St.  John's, 
and  another  at  Halifax,  for  the  purpose  of  drilling  the  colonial 
reserves,  gradually  proceeding  from  harbour  to  harbour  on  the 
Atlantic  coast  in  winter,  and  ascending  the  Gulf  of  St.  Lawrence  at 
the  approach  of  spring.  The  local  reserve  might  be  drilled  in  the  slack 
season  of  the  fishery,  and  before  the  navigation  became  completely 
open  from  the  melting  of  the  ice.  With  some  aid  and  encouragement 
from  the  mother  country,  it  appears  to  be  perfectly  feasible,  and  most 
desirable,  for  the  Canadian  dominion  and  the  adjacent  colonies  to 
organize  a  force  for  the  defence  of  their  coasts.  I  throw  the  suggestion 
out  for  the  consideration  of  the  Government  at  home,  and  the  authori- 
ties in  the  colonies. 

Lastly,  the  formation  of  an  able  staff  of  Inspecting  OflBcers  for  the 
Reserve  is  essentially  necessary  to  secure  their  efficiency.  The  Reserves, 
including  the  Coast  Guard,  now  number  not  less  than  20,000  men, 
surely  the  supreme  command  of  such  a  force  is  a  task  worthy  of  the 
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most  distingnislied  Admiral  in  the  service.  The  Commander- in- Chief 
should  be  supported  by  a  staff  of  Officers,  to  whom  should  be  assigned 
the  command  of  the  Reserves  in  the  St.  George's  Channel,  and  on  the 
east  coast  of  England.  While,  hitherto,  there  has  been  no  inspecting  staff 
for  the  Kaval  Reserve,  a  very  different  policy  has  prevailed  at  the  War 
Office  in  providing  a  staff  for  the  inspection  of  the  land  volunteers.  An 
Admiral  sent  on  an  occasional  tour  of  inspection,  is  not  a  sufficient 
substitute  for  an  Officer  specially  devoted  to  the  duty,  and  whose 
representations  as  to  the  requirements  of  the  Reserve  would  receive  an 
amount  of  attention  at  the  Admiralty,  which  could  not  be  secured  by 
any  other  means.  The  Commanding  Officer  of  the  Reserves  would 
always  feel  that  his  professional  reputation  was  intimately  involved  in 
the  success  or  failure  of  this  branch  of  the  personnel  of  the  ISTavy. 

In  urging  the  appointment  of  a  staff  of  Superintending  Officers,  I  do  not 
undervalue  for  a  moment  the  services  of  that  admirable  body  of  men,  the 
seamen  instractors  m  gunnery  in  the  drill  ships  of  the  Reserve.  It  is  im- 
possible to  speak  too  highly  of  their  zeal,  their  intelligence,  their  dis- 
cipline, and  their  consummate  knowledge  of  the  subject,  on  which  it  is 
their  duty  to  give  instruction.  But  ^^aval  Officers,  judiciously  selected, 
would  exercise  a  higher  influence  over  the  morale  of  the  Naval 
Reserve.  The  merchant  seamen  would  feel  themselves,  in  a  larger 
sense  than  heretofore,  an  integral  part  of  the  Navy  in  England.  They 
would  be  inspired  by  its  great  traditions,  and  the  contidence  which 
they  would  acquire  in  the  Officers,  under  whom  they  received  their 
training,  would  be  an  invaluable  guarantee  for  their  conduct  and 
discipline,  should  they  ever  be  called  upon  to  serve  in  Her  Majesty's 
fleets. 

Commander  Gilmoee,  R.N.  :  I  think,  Sir,  that  I  may  speak  of  the  ^^aval  Reserve 
with  some  authority,  having  had  Naval  Reserve  men  under  mj  mdiyidual  command 
more  than  three  years.  I  cannot  think  that  the  Naval  Heserve  vs  ill  ever  be  fit  to  take 
the  place  of  our  own  seamen  on  board  our  men-of-war.  Our  own  seamen  are  educated 
from  their  boyhood,  and  are  brought  into  the  Navy  at  an  early  period.  Merchant 
seamen,  on  the  contrary,  come  in  at  all  ages  and  are  perfectly  undisciplined,  and  they 
appear  to  come  into  the  Reserve  merely  to  receive  Ql.  bounty,  and  so  much  grant. 
It  is  well  known  that  in  1868  when  the  Heserve  were  called  out,  out  of  16,000  men 
supposed  to  be  enrolled,  only  1,700  put  in  an  appearance  on  board  the  Fleet  at 
Spithead,  and  those  men  had  been  further  induced  to  come  by  being  presented  with 
two  suits  of  clothes.  Mr.  Erassey  speaking  about  the  "Alabama"  and  "Charleston," 
and  the  American  war,  states  that  four  monitors  were  sufficient  to  blockade 
Charleston.  (Mr.  Brassey  :  I  was  quoting  the  passage  in  the  despatch  of  the 
Admiral.)  Four  monitors  were  suflicient,  ibr  the  Southerners  had  no  men  or  ships 
to  force  the  blockade.  Then,  on  the  question  of  rams,  there  w^ere  only  two  cases 
in  the  whole  of  the  American  war  in  which  rams  were  used,  and  one  case  in 
the  Italian  war.  Mr.  Shaw  Lefevre  said,  that  in  tlie  old  time  700  men  were  a  com- 
plement for  a  ship  ;  but  the  "  Lord  Clyde  "  never  had  so  few  as  200  men  as  her  com- 
plement. Archidimadas,  the  Spartan,  said,  in  the  old  time,  he  required  enough  good 
men  to  keep  bad  men  away  from  the  shores  of  Sparta.  But  to  keep  bad  men  away 
from  our  shores  we  must  have  sea-going  ships  fully  masted,  and  our  j^resent  comple- 
ment of  seamen  is  not  nearly  sufficient  to  man  these  ships.  The  Naval  Reserve, 
willing  as  they  are  to  carry  out  their  duties,  are  undisciplined,  and  as  far  as  I  know 
from  their  appearance,  unequal  to  the  carrying  out  of  naval  duties.  The  Coast 
Volunteers,  who  were  10,000  at  one  time,  are  mostly  composed  in  the  Welsh  districts 
of  men  from  Cardiff  and  Newport,  nearly  all  miners,  and  Irishmen  ;  on  board  the 
Kevenge,"  out  of  1,500  men  only  135  could  go  aloft.    Some  few  of  the  Naval 
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Reserve  men  that  we  had,  had  been  seamen  in  their  time,  but  the  majority  had  left 
the  sea  and  were  fishermen,  stokers,  engine-drivers,  hotel  porters,  butlers, — anjtliing 
you  like  but  seamen.  The  same  tiling  occurred  in  Scotland.  There  Captain  Fellowes 
found — you  wdll  find  it  in  the  Admiralty  Report — that  nine-tentlis  of  liis  men  were 
actually  employed  on  shore ;  they  were,  as  1  said  before,  liot.i  porters,  stokers,  men 
on  the  railways,  while  others  were  lishernien.  Men  came  on  board  and  said  they  had 
been  seamen  j  they  produced  in  tiie  first  place,  certificates  of  havhig  served  at  sea,  and 
thought  there  was  nothing  further  required  of  them  save  to  drop  in  occasionally  just 
when  they  chose.  If  they  found  the  service  was  agreeable  to  them,  they  stopped 
and  came  the  next  year  for  their  drill ;  but  if  Olficers  were  unpleasant  and  required 
them  to  do  their  duty,  the}^  went  somewhere  else,  went  to  Soutliampton,  and  if  tlie 
people  at  Southampton  were  not  pleasant,  they  went  to  Wah^s.  My  experience  was 
in  Wales,  and  I  can  assure  you,  tliat  I  consider  that  the  Naval  Reserve  men  now,  are 
no  more  fitted  to  take  their  place  on  board  a  man-of-war,  than  a  sweep  is  fitted  for  the 
post  of  colour-sergeant  in  a  regiment.  They  were  perfectly  undisciplined,  they  were 
not  seamen,  were  perfectly  undrilled,  and  they  took  every  possible  means  they  could 
to  stir  up  indignation  and  insubordination  among  the  crew.  The  coalheavers  and 
pitmen  from  Cardiff  and  Newport  when  they  came  tried  to  do  their  best ;  the  other 
men  came  with  the  idea  that  they  were  perfect  seamen,  and  that  they  were  entitled 
to  come  on  board  and  take  the  position  among  our  men,  that  they  did.  Tlie  pay 
was  better,  their  duties  were  less,  and  they  had  only  eight  hours  drill  in  a  day,  no 
drill  on  Saturday  or  on  Sunday.  The  whole  of  their  emoluments  amounted  to  d^d. 
an  hour.  I  believe  our  Reserve  must  in  future  be  brought  up  in  the  Navy  from 
boys.* 

Captain  Willes,  C.B.,  R.N. :  My  excuse  for  speaking  this  evening  is  simply  that, 
for  three  years  and  a  half,  I  superintended,  at  the  Admiralty,  the  Coast  Guard  and 
Naval  Reserve  (during  the  temporal  absence,  I  may  say)  of  our  gallant  chairman  from 
Whitehall.  In  the  first  place,  I  must  on  the  part  of  the  Navy  thank  Mr.  Brassey 
for  the  very  great  interest  he  takes  in  naval  affairs.  We  are  only  too  glad  to  see  an 
honourable  Member,  who  will  bring  naval  matters  before  the  House,  and  discuss  them 
fairly,  as  he  does ;  and  we  hope  the  time  is  not  far  distant  when  he  will  hold  an  im- 
portant post,  either  at  the  Board  of  Trade  or  at  the  Admiralty.  Mr.  Brassey  has, 
indeed,  in  his  interesting  lecture,  raised  some  most  important  questions,  and  I  fear 
that,  in  endeavouring  to  touch  on  some  of  these,  I  may  exceed  the  limited  time 
allotted  by  the  rules  of  this  Institution.  Ten  hours  instead  of  ten  minutes  would 
still  leave  much  unsaid,  and  I  therefore  trust  I  may  meet  with  indulgence,  should  I 
be  led  to  transgress.  Mr.  Brassey  has  alluded  to  the  fact  of  there  being  so  few  naval 
Members  of  Parliament.  I  shall  be  very  glad  if  he,  or  anyone  else,  will  tell  me  how 
that  is  to  be  remedied.  To  begin  with,  we  are,  as  a  rule,  poor  men,  and  secondly,  it 
is  very  difficult  for  us  to  serve  our  profession  and  Parliament  also.  If  we  go  into 
Parliament  we  must  take  a  party  side,  and  this  too  often,  injures  our  professional 
career.  At  the  same  time  I  think  it  is  unfortunate  for  the  service  ;  that  we  are 
not,  like  the  Army,  numerously  represented  ;  for,  although  I  have  a  great  respect 
for  Members  of  Parliament  in  general,  it  is  almost  impossible  that  any  man  should 
discuss,  with  advantage,  purely  technical  questions  of  which  he  has  had  no  personal 
experience.  The  retirement  scheme  of  Mr.  Childers  I  believe  to  have  been  for  the 
good  of  the  Navy  generally,  but  it  increased  the  difiiculties  in  the  way  of  Naval 
Officers  sitting  in  Parliament.  An  Officer  cannot  well  enter  the  House  until  he  is 
qualified  for  flag  rank ;  then,  after  a  few  years,  he  either  must  treat  his  constituents 
badly  by  resigning  his  seat,  when  he  wants  to  hoist  his  flag  ;  or  relinquish  the  service 
altogether. 

Mr.  Brassey  alluded  to  the  remarkable  divergence  of  opinion  prevailing  amongst 
Naval  Officers.  Well,  it  is  certainly  to  be  regretted,  but  cannot  be  remedied.  We 
go  to  sea  when  very  young,  under  different  kinds  of  Officers.  We  often  imbibe  our 
ideas  entirely  from  them,  and  they  may  be  said  to  influence  the  whole  of  our  future 


*  These,  after  a  certain  number  of  years'  service  in  the  Navy  (not  less  than  12 
years),  should  be  discharged  into  the  Reserve  with  pensions  according  to  length  of 
service  ;  they  might  begin  on  61.,  the  amount  of  retainer  paid  annually  to  each  man 
in  the  Reserve. 
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career.  I  particularly  reiDember, — for  I  was  one  of  the  Lifeboat  Cominittee  alluded 
to  by  Mr.  Brassey,  when  the  diversity  of  opinion,  as  the  evidence  given  by  the 
witnesses  shows  was  so  remarkable. 

Mr.  Brassey  invites  Naval  Officers  to  state  what  number  of  seamen,  as  a 
Keserve,  would  be  required  in  case  of  war  ?  Now,  that  is  one  of  the  most 
difficult  problems  he  could  possibly  put  forward.  What  war  is  it  to  be  ?  Is 
it  to  be  a  maritime  war  or  a  European  war  ?  That  is  to  say,  is  it  to  be 
a  war  with  America  or  a  European  power?  If  it  was  war  with  the  latter,  I 
believe,  to  commence,  we  are  well  provided,  but  if  it  is  war  with  America,  then 
we  should  have  to  cover  the  sea  with  "  Alabamas  "  to  protect  our  commerce,  and  he 
would  be  a  very  clever  person  who  could  say  how  many.  Then  comes  another 
question.  What  is  to  be  the  ship  of  the  future?  If  the  "Devastation"  is  to 
be  the  type,  the  number  required  would  be  very  small ;  but  1  believe  the  time  is 
not  very  far  distant,  and  that  there  are  some  of  the  younger  members  present 
who  will  see  it,  when  arn  our  will  be  entirely  taken  oft'  our  ships.  We  may  not 
go  back  to  three-deckers,  but  I  believe  we  sliall  return  to  frigates  and  corvettes 
with  many  guns  and  large  crews  ;  then  we  should  require  a  very  large  number 
of  men  in  the  Reserves.  But  looking  at  the  "  immediate  future,"  an  expression  made 
use  of  by  Lord  Dufferin's  Committee,  which  sat  at  the  Admiralty  last  year,  I 
believe  we  are  tolerably  rich.  If  the  Naval  Reserve  could  be  raised  again  to  the 
number  whicli  the  Admiral  in  the  Chair  left  in  1869  (namely,  16,000),  with  our 
Coast  Gruard  and  our  Pensioner  Eorce  (which  is  very  considerable),  I  think  we  might 
be  quite  happy.  But  the  question  is,  how  to  keep  up  that  16,000  ?  It  is  a  very  im- 
portant subject.  When  the  present  Government  came  into  office,  I  think  the  naval 
representative,  Mr.  Childers,  held  the  opinion  which  I  was  sorry  to  hear  Commander 
Gilmore  again  express  this  evening,  of  the  Naval  Reserve,  and,  you  will  remember, 
he  called  them  out  on  a  Whitsuntide  cruise.  It  was  a  very  bad  time  of  the  year, 
and  we  only  collected  1,600  or  1,700  ;  but  Mr.  Childers  came  back  from  that  cruise 
convinced  that,  whether  it  was  right  or  whether  it  was  wrong  to  establish  the  Naval 
Reserve  in  the  first  instance,  it  never  should  be  abolished.  Admiral  Key,  who  com- 
manded the  squadron,  pointed  out  certain  defects  in  the  system,  and  he  certainly  did 
hit  upon  some  of  the  blots  mentioned  by  Commander  Gilmore.  The  consequence  was, 
a  Committee  sat  at  Whitehall  (of  which  I  was  a  member),  and  recommended  consider- 
able modifications,  in  order  to  remedy  the  evils  point  ed  out  by  Admiral  Key  and  other 
Officers.  What  was  the  result  ?  These  restrictions,  as  they  were  called  by  Mr.  Brassey, 
reduced  the  force  to  11,500  men,  but  these  11,500  men  were  certainly  prime  seamen. 
In  the  meantime  other  difficulties  arose,  and  there  was  no  greater  one,  than  the  Suez 
Canal.  The  Suez  Canal  has  indirectly  hurt  our  Naval  Reserve,  because,  for  the  moment, 
it  has  swept  away  a  large  number  of  sailing  ships,  and  has  increased  the  number  of 
steamers  immensely,  and  the  steamers  that  now  go  to  India,  China,  and  Australia 
through  the  canal,  are  manned  by  inferior  seamen,  who  are  not  qualified  for  the  Naval 
Reserve.  Again,  the  increase  of  steamers  in  our  home  trade  has  acted  against  us.  I  was 
at  a  seaport  the  other  day,  and  meeting  an  old  shipmate,  I  asked  him  why  he  had  not 
joined  the  Naval  Reserve.  His  reply  was,  "  It  is  impossible  now.  Sir.  We  cannot 
t  ike  our  drills.  These  steamers  along  the  coast  come  in,  and  go  out  of  port  again;  so 
rapidly."  So  great  is  the  competition,  that  their  cargoes  are  taken  out  and  the  vessels 
loaded  again  and  started  ;  frequently  in  48  hours,  so  that  the  men  have  not  time  to 
take  their  drill.  Therefore,  we  have  the  Suez  Canal  and  the  immense  increase  of 
our  steam  commerce  acting  against  us,  and  how  the  Naval  Reserve  is,  under  the 
circumstances,  to  be  raised  even  to  13,000  efficient  men  is  a  puzzle.'^  I  have  been 
absent  some  months  from  England,  and  therefore  only  to-day,  read  Sir  Frederic  Grey's 
pamphlet,  and  if  anybody  here  has  not  read  it,  I  would  advise  him  to  do  so.    I  was 


*  Return  from  Board  of  Trade,  21st  December,  1872,  points  to  a  considerable 
decrease  in  the  crews  of  steam  vessels,  thus — 

Proportion  of  men  to  100  tons. 
1854—7-47 

1869—  4-92 

1870—  4-67 

1871—  4-55 
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in  the  House  of  Commons  when  Mr.  Q-oschen  made  the  speech  wliich  Sir  Frederic 
Grey  alludes  to,  and  for  the  moment  I  thought  Mr.  Goschen  was  right.  He  said 
that  he  did  not  consider  it  any  part  of  the  duty  of  tiie  State  to  educate  sailors  for 
the  mercantile  marine.  But  it  must,  sooner  or  later,  be  done.  Sir  Frederic  Clrey 
says,  very  truly,  "  We  must  keep  up  our  Naval  Reserve."  You  cannot  go  back  to  the 
navigation  laws.  The  competition  is  so  great  you  cannot  introduce  apprenlicos 
forcibly  into  the  merchant  service,  and  therefore  the  State  must  help  the  mercantile 
marine.  The  men  that  we  want  for  the  Naval  Reserve  of  the  future  must  be  trained 
men,  for  the  gallant  Admiral  very  properly  points  out,  that  those  who  were  collected 
together  in  the  panic  of  1859-60  are  not  what  we  want  now,  and  therefore,  as  the 
State  gains  by  the  competition  and  extreme  riches  of  the  country,  produced,  I 
believe,  in  a  great  measure  by  the  abolition  of  the  navigation  laws,  the  Chancellor 
of  the  Exchequer  must  eventually  spare  a  part  of  his  surplus  to  assist  the  mercantile 
marine;  and  the  men,  in  some  way  or  other,  must  be  passed  through  a  short  cour^e 
of  training  in  a  man-of-war.  How  it  is  to  be  done  I  cannot  tell  you,  for  I  know  well, 
and  so  does  the  g  i llant  Chairman,  that,  at  this  moment,  we  do  not  know  what  to  do 
with  the  boys  we  are  obliged  to  train  for  the  Navy,  for  we  have  now  to  train  every 
one  of  our  seamen  from  boys.  Instead  of  the  merchant  service  being,  as  formerly,  a 
nursery  for  the  Navy,  it  is  just  the  rever.^e,  and  positively  the  establishment  of 
this  very  Naval  Reserve,  giving  the  men  101.  a  year,  tends  to  keep  them  out  of 
the  Navy.  But  it  is  a  necessity.  The  Naval  Reserve  cannot  be  abolished,  so  that 
the  sooner  the  State  takes  it  up  the  better.  We  must  have  a  larger  force  at  sea  in 
the  Navy.  We  must  have  more  unarmoured  ships  ;  we  must  have  more  reguLnr 
training  ships,  and  there  must  be  a  regular  system  for  our  Reserves,  as  our  lecturer 
has  said,  under  some  distinguished  Commander-in-Chief.  I  gather  that  Mr.  Brassey 
rather  finds  fault  with  the  Admiralty  for  abolishing  the  Naval  Yolunteers.  All  I 
can  say  is,  they  were  abolished  on  the  recommentation  of  Admiral  Tarleton  and  the 
Captains  of  the — in  those  days — Coast  Gruard,  now,  first  Reserve  ships.  And  I 
believe,  so  far  as  the  coast  of  England  is  concerned,  it  w^as  right ;  but  I  do  think 
that  they  might  be  kept  up  in  Scotland  still,  to  a  limited  number.  The  report  from 
the  west  coast,  when  I  was  at  the  Admiralty,  was  in  their  favour.  I  think  they 
might  be  maintained  at  about  2,000  in  number  there,  and  that  was  the  determination 
of  Mr.  Childers,  before  he  left  the  Admiralty.  Then  comes  the  very  difficult  question, 
what  are  we  to  do  for  Officers  in  case  of  war?"  I  daresay  Mr.  Brassey  is  aware 
that  every  Naval  Officer,  whether  on  half  pay  or  retired  pay,  can,  by  the  power 
now  extant,  be  called  upon  to  serve  in  case  of  an  emergency  ;  therefore,  I  think  that 
it  would  be  possible  to  get  the  necessary  Officers.  They  would  be  a  little  rusty,  no 
doubt,  but  I  believe  many  and  many  a  young  Officer  wdio,  for  private  reasons  has 
retired  from  the  Navy,  would  gladly  come  forward  in  case  of  an  emergency,  and 
therefore  the  Officer  difficulty  may  be  got  over.  (Mr.  Brassey  :  The  half-pay 
difficulty.)  Yes,  that  is  the  point.  Well,  the  half-pay  difficulty  is  an  immense 
one.  How  to  keep  Officers  efficient  for  war  is  what  no  one  can  sny.  You  cannot 
have  a  larger  force.  Parliament  say,  "  We  will  give  you  60,000  men  and  the  proper 
proportion  of  Officers."  You  cannot  have  any  more,  and  yet  if  w^ar  breaks  out 
to-morrow,  that  force  must  be  trebled  or  quadrupled  ;  but  that  we  could  get  Officers 
better  than  in  the  last  war  I  thoroughly  believe.  One  of  the  last  points  that 
Mr.  Brassey  has  alluded  to  is,  what  I  might  call,  "  amateur  sailors."  I  see  that, 
during  my  absence  abroad,  Mr.  Brassey  has  been  trying  to  establish  amateur  sailors. 
(Mr.  Brassey:  Not  sailors.)  Amateur  Officers.  Well,  T  am  very  sorry  to  see  it.  I 
protest  against  it  most  strongly,  and  I  hope  my  brother  Officers  will  protest  against  any- 
thing of  the  sort.  The  Army  has  just  given  them  up,  and  I  really  think  in  the  present 
day,  with  our  experience,  the  idea  that  amateur  Officers  would  be  efficient  is  utterly 
absurd.  What  is  war  ?  If  war  consisted  of  this  :  that  an  ironclad — notice  having 
been  given  by  el  ctric  telegraph — was  coming  off  the  port  of  Liverpool  to  wait  until 
the  amateur  Officers  could  be  got  together  to  go  out  to  fight  her,  that  would  be  a 
very  simple  matter,  provided  they  were  not  sea-sick.  Fighting  is  not  pleasant,  but 
it  is  over  in  a  few  hours.  But  we  all  know  that,  in  reality,  war  is  quite  a  different 
thing.  You  have  months  and  months  of  waiting,  and  at  last  the  opportunity  comes. 
Do  you  suppose  for  one  moment  you  could  take  these  young  barristers  and  other 
gentlemen  from  their  occupations  for  the  period  of  eight,  ten,  twelve,  or  fourteen 
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months  on  the  chance  of  there  being  a  fight  at  the  end  of  that  time  for  a  few  hours  ? 
I  cannot  think  it.  I  do  not  think  we  quite  understand  what  war  is,  and  so  if  you 
will  allow  me  I  will  read  you  a  few  figures  I  have  copied  out  in  order  to  remind  you. 
The  Prussian  war  was  sharp,  short,  and  decisive.  The  total  number,  killed, 
w^ounded,  and  missing,  was  127,000  ;  died  by  sickness  alone,  12,000.  In  the  Crimean 
War,  the  French  would  not  give  their  number  of  dead,  but  309,000  men  were  sent 
to  the  Crimea  from  France,  of  which  number  200,000  entered  the  hospitals,  50,000 
only  of  that  number  for  wounds.  I  mention  these  points  to  try  and  urge 
Mr.  Brassey  to  let  these  amateur  Officers — Naval  Artillery  Volunteers  I  find  they 
are  called — fall  through.  They  will  never  be  of  any  advantage,  and  I  hope  and  trust 
that  tlie  State  will  not  have  to  hand  out  money  for  them,  because  it  w^ill  be  even- 
tually so  mucli  out  of  the  Naval  Estimates. 

Captain  Colomb,  R.N.  :  Mr.  Brassey,  although  he  appeals  especially  to  Naval 
Officers,  feels  quite  as  strongly  as  Naval  Officers  do,  that  this  question  is  an  imperial 
question — one  which  Naval  Officers  are  not  likely  to  view  from  a  broad  stand-point — 
not  from  the  stand-point  from  which  it  ought  to  be  thoroughly  and  clearly  viewed. 
"VV  hen  the  lecturer  spoke  of  the  Navy  not  being  represented  in  the  House,  I  could  not 
help  thinking  as  I  listened  to  him,  that  if  we  had  not  naval  Members  we  had,  at  least, 
a  very  fair  representative  of  one  in  the  person  of  Mr.  Brassey.  The  divergence  of 
naval  opinion  was  adverted  to  by  Mr.  Brassey,  and  w^as  to  a  certain  extent  confirmed 
by  my  friend  Captain  Willes.  My  experience  of  that  divergence  is  this,  that  it  is  a 
di  vei'gence  on  the  surface,  and  that  if  you  bring  two  naval  men  of  ap^oarently  completely 
opposite  opinions  together,  and  go  a  little  below  the  surface — a  little  below  the  mere 
words  that  they  happen  to  utter  at  the  moment,  you  will  find  that  there  is  a  very 
nmcli  greater  consensus  of  opinion  than  you  would  have  at  first  supposed.  And  I 
have  very  good  reason  to  say  that,  for  I  was  a  member  of  a  Committee  on  a  certain 
subject,  where  the  j^apers  we  had  before  us  consisted,  in  great  part,  of  the  reports  of 
two  previous  Committees  on  the  same  subject,  and  of  the  witnesses  who  had  been 
examined,  and  I  may  only  indicate  the  general  divergence  of  opinion  by  saying  that, 
in  one  of  these  Committees  each  member  sent  in  a  separate  report,  and  stated  that 
their  desire  to  fulfil  the  directions  given  to  them  was  the  only  point  upon  which 
they  were  unanimous.  We  dealt  with  the  subject  in  question,  and  having  spoken 
to  different  members  of  that  Committee  since,  I  find  that  the  manner  in  which  it 
was  dealt  with,  met  the  views  of,  I  think,  the  whole  of  them.  I  do  not  think  that 
we  must  take  American  experience  at  all,  unless  we  take  it  as  making  for  an 
increase  of  our  naval  force.  I  think  if  we  w^ere  to  go  to  the  Chancellor  of  the 
Exchequer  about  next  October,  he  would  tell  us  what  the  result  of  not  having  a 
sufficient  naval  force  might  be  for  us,  because,  I  presume,  we  should  not  be  in  a 
position  to  call  upon  another  country  to  pay  over  to  us  three  millions  for  our  own 
neglect.  The  American  commerce,  as  we  all  know,  entirely  disappeared  from  the 
seas,  simply  because  she  was  not  prepared  for  a  naval  war. 

The  strength  of  the  first-class  Naval  Reserve,  Mr.  Brassey  sets  at  12,000,  and  con- 
eiders  it  satisfactory,  and  I  understand  him  further  that  he  would  diminish  it  by 
2,000,  and  that  he  thinks  10,000  would  be  enough.  Now,  I  agree  with  Captain  Willes 
most  distinctly  and  strongly  on  the  point.  I  understand  him  to  say,  that  in  some 
way,  we  must  incorporate  the  mercantile  marine ;  either  by  transfusing  from  the 
Mercantile  Marine  into  the  Navy,  or  from  the  Navy  into  the  Mercantile  Marine.  I 
feel  that  now  most  strongly,  and  I  think  it  has  a  larger  bearing  than  that  which 
concerns  the  Navy  immediately.  I  think  that  we  have,  in  recent  events,  very  clear 
proof  that  unless  tiie  G-overnment  does  take  some  steps  towards  assisting  the  Mer- 
cantile Marine  in  the  manner  suggested  by  Captain  Willes,  tliat  great  service  wiU  go 
on  deteriorating,  as  we  have  some  reason  to  fear  it  is  doing  now.  Mr.  Brassey  asks, 
have  our  own  seamen  deteriorated  ?  I  think  we  should  find,  if  we  took  Naval 
Officers  and  examined  them  superficially — as  I  have  stated— that  some  would  say 
they  have,  and  others  would  say  they  have  not.  But  I  think  if  you  went  a  little 
closer  and  cross-examined  them,  they  would  say,  "  We  never  were  in  so  fine  a  con- 
dition as  to  our  seamen  in  the  Navy  as  we  are  at  this  moment — taking  the  individual 
seaman."  The  point  as  to  the  Officers  of  the  Reserve,  as  Captain  Willes  says,  is  a 
very  difficult  one.  I  think  that  carrying  out  the  policy  of  diminishing  the  number 
of  Naval  Officers  who  arc  on  the  Navy  List,  and  who  are,  therefore,  intimately  con- 
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nected  with,  and  interested  in,  the  Navy,  we  run  some  very  great  risks.  I  will  only 
give  an  instance  whieh  has  come  prominently  before  ray  mind  since  I  came  into  this 
theatre.  A  little  time  ago,  Colonel  Valentine  Baker  read  a  paper  on  "  the  employment 
of  cavalry"  before  this  Institution.  Not  only  the  theatre  but  even  the  gallery  was 
filled.  There  was  no  room  for  any  outsider  to  have  found  his  way  in  in  any  direc- 
tion. Now,  I  should  like  to  know  whether  "  the  employment  of  cavalry"  or  "  tlie  state 
of  the  Naval  Reserves  of  England"  is  the  more  important  question.  Again,  I  should 
like  to  know  how  many  Naval  Oillcers  on  the  Active  List  have  been  able  to  attend  to 
hear  this  great  question  discussed.  And  I  say  that  you  run  that  great  danger,  and  it 
is  a  very  serious  danger,  by  the  diminution  of  the  numbers  of  Naval  Officers  on  the 
Active  Lists  that  you  do  not  get  numbers  sufficient  to  put  the  naval  view  forward, 
and  that,  consequently,  the  naval  view  is  not  heard  as  it  ought  to  be.  We  come 
next  to  the  Coast  Volunteers  ;  and  I  think  Mr.  Brassey,  unless  I  am  very  much  mis- 
taken, is  under  a  misapprehension  as  to  the  chief  reason  of  the  unpopularity  of  the 
Coast  Volunteers.  The  objection  I  have  always  heard  alleged  against  them  has  been 
that  they  were  under  a  peculiar  engagement — they  were  not  liable  to  be  called 
beyond  a  certain  distance  from  the  coast  of  England.  That  I  have  always  under- 
stood to  be  the  real  objection  to  the  force.  Far-seeing  men  argue  that  in  time  of 
war,  when  you  had  got  men,  you  could  not  pledge  yourself  that  you  would  use 
them  within  a  certain  distance  of  the  coast  of  England.  You  might  want  them  any- 
where.   That,  I  have  understood,  was  the  real  objection. 

This  brings  me  to  another  important  point  which  Mr.  Brassey  has  brought  forward. 
I  have  viewed,  with  the  greatest  alarm,  the  growing  feeling  in  England  that  our 
defence  is  round  our  coasts.  Now,  in  the  old  times  of  our  country's  history,  it  was 
a  coast  defence  certainly  that  we  used,  but  it  was  a  defence  on  our  enemies  coasts, 
to  prevent  them  leaving  their  harbours,  and  that,  I  am  certain  as  I  stand  here,  is 
our  true  policy  still. 

Then,  Mr.  Brassey  advises  that  our  Coast  Volunteers  should  be  increased  and  our 
first  Reserve  diminished,  as  I  have  before  noticed.  If  you  enter  these  hardy  fisher- 
men ;  and  if  you  spend  money,  time,  and  trouble  in  training  them,  and  if  you 
engaged  that  they  shall  serve  on  board  your  ships  not  at  a  certain  distance  from  the 
land,  but  where  you  want  them,  then  I  agree  with  Mr.  Brassey  that  you  have,  in 
those  men,  a  most  valuable  force.  But  if,  on  the  other  hand,  you  are  looking  to  train 
them  merely  for  coast  defence,  I  should  be  afraid.  I  had  the  pleasure,  the  other  day, 
through  the  kindness  of  Mr.  Brassey,  of  seeing  his  Volunteers  ;  and  I  am  not  pre- 
pared to  agree  with  Captain  Willes  in  his  remarks  upon  that  force,  because,  although 
the  force  may  be  small,  and  may  not  be  capable  of  doing  much,  it  always  would  be 
small  in  any  case,  and  though  it  might  cost  a  little  money,  yet  in  these  times,  I  do 
think  that  however  and  wherever  you  can  get  the  public  really  interested  in  the 
Navy,  he  who  does  it,  perforins  a  really  good  office,  and  for  that  reason  I  hope  that 
Mr.  Brassey  will  succeed  in  extending  his  Volunteers. 

Captain  J.  C.  R.  Colomb,  late  R.M.A.  :  With  your  permission.  Sir,  I  should  like 
to  make  one  or  two  remarks.  Mr.  Brassey  invited  discussion  upon  a  number  of  points, 
which  were  not  only  of  importance  to  the  Navy,  but  to  the  country  at  large.  First 
of  all,  Mr.  Brassey  invites  discussion  with  regard  to  the  required  strength  of  our  Naval 
Reserves.  Next  to  the  efficiency  of  the  Reserves  :  There  can  hardly  be  a  more  im- 
portant question  than  the  number  of  the  Reserves  this  country  requires  to  meet  the 
emergencies  of  war.  Now,  the  strength  of  your  reserve  must  have  some  relation  to 
the  strength  of  your  force,  aad  again,  the  strength  of  your  force  must  have  a  very 
intimate  relation  to  the  strength  of  the  force  against  which  it  may  have  to  contend. 
Taking  that  principle,  in  order  to  form  a  rough  estimate,  and  to  raise,  if  possible,  or 
to  continue  a  discussion,  which  is  of  great  importance,  and  with  the  view  of  fixing 
the  necessary  number  of  the  reserves,  I  should  wish  to  say,  that  there  are  two 
classes  of  war  which  materially  influence  the  strength  of  the  Reserve.  The  one  is  an 
European  maritime  war,  which  would  lead  to  the  actions  being  fought  in  armoured 
vessels.  A  war  of  European  Powers  would  call  certain  forces  into  operation — forces 
and  fleets  which  would  take  part  in  actions  as  a  combined  force.  But,  if  you  take 
the  case  of  an  American  war,  the  circumstances  are  totally  changed.  Let  us  take 
the  first  case — a  war  with  European  Powers — and  see  what  forces  can  be  brought  to 
bear  against  us.    I  think  it  will  appear  that  the  number  of  guns  in  u-onclads  that 
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could  be  brought  to  bear  upon  this  country,  amounts  to  about  1,800.  Therefore, 
taking  that  as  a  rough  estimate  1,800  guns  may  possibly  be  opposed  against  you,  by 
a  combination  of  all  the  civilized  Powers  of  Europe  ;  you  may  fairly  suppose  that  1,800 
of  our  guns  would  be  a  fair  match,  and,  therefore,  basing  an  estimate  on  the  number 
of  men  required  for  the  guns,  you  get  at  something  like  a  possible  calculation  for 
the  number  of  men  you  probably  would  require  for  manning  the  Fleet  to  oppose  a 
European  combination.  But  if,  as  it  is  not  at  all  within  reasonable  probability  that 
the  whole  of  Europe  is  going  to  be  arrayed  against  us,  you  take,  two-thirds  of  this 
total  number  of  guns,  you  will  find  that  the  number  of  men  required  for  our  ironclad 
Fleet  would  be  40,000.  (Mr.  Brassey  :  How  many  of  the  40,000  need  be  hond  fide 
seamen  ? )  That  of  course  is  another  matter.  I  was  merely  speaking  of  the  numerical 
strengtb.  I  will  come  to  the  question  of  the  quality  of  the  Reserve  after  I  have 
spoken  of  the  numbers.  Passing  on  from  that  to  an  American  war  I  doubt  whether 
it  is  in  the  range  of  possibility  to  decide  how  many  men  we  should  want.  Having 
the  present  American  Fleet  as  a  guide  it  appears  that  we  should  have  to  launch 
about  20,000  men  — that  is,  calculating  20  per  gun,  and  gun  for  gun  with  America. 
But  there  is  no  doubt  that  is  a  false  estimate,  because  the  number  of  vessels  that 
would  be  launched  as  "  Alabama's"  and  war  vessels  is  a  thing  we  cannot  calculate. 

Now,  with  regard  to  the  quality  of  the  Reserve.  From  some  experience  on  board 
ship,  and  with  military  forces  regular  and  irregular  on  shore,  I  confess  that  I 
regard,  with  considerable  apprehension,  the  numerical  question  of  the  reserves 
taking  too  prominent  a  place.  I  think  it  is  a  matter  of  very  serious  importance  that 
discipline  should  be  the  thing  to  which  we  should,  first  of  all,  look.  Now,  where 
men  are  only  brought  together  for  a  short  period  of  training,  it  is  very  hard  to  get 
discipline.  Drill  is  not  discipline  ;  the  training  of  men  at  a  gun  is,  no  doubt 
valuable  .and  good,  but  you  must  not  compare  a  man  only  so  trained  with  a  man 
who  has  b.  en  for  years  under  discipline.  This  was  shown  very  forcibly  at  the  siege 
of  Paris.  In  Paris,  for  three  months,  they  were  training  gunners  night  and  day. 
No  opportunity  was  neglected  to  create  an  efiicient  force  of  Artillery  to  hold  the 
forts.  After  three  months  of  training,  night  and  day,  the  hour  at  last  came  when  the 
training  was  to  be  put  to  the  test,  and  those  who  remember  the  account  in  the  Times 
of  the  fall  of  Fort  Avron,  will  agree  with  me  that  it  is  discipline  and  discipHne  only, 
that  will  enable  gunners,  however  well  trained  to  stand  the  brunt  of  war.  If  I  am 
not  detaining  you  too  long  I  should  just  like  to  read  a  passage  from  this  account, 
and  I  would  beg  you  to  bear  it  in  mind  when  considering  the  question  of  our 
reserves  :  "  A  deserter  who  has  come  in  says,  that  when  the  projectiles  from  the 
"  German  artillery  began  to  fall  on  Fort  Avron  there  was  dreadful  consternation 
*'  among  the  new  artillerymen  who  served  the  guns."  These  toere  men  who  had 
three  months''  training  night  and  dag.  "  No  good  artilleryman  would  have  given  up 
such  a  position  after  one  day's  firing.  I  repeat  that  it  is  this  giving  in  after  a  few 
hours'  firing  surprised  the  Germans,  and  can  only  be  accounted  for  by  the  stulF  of 
which  the  gunners  were  made,  or  perhaps  it  would  be  fairer  to  say  by  the  fact  that 
they  liad  not  been  sufficiently  trained."  Now,  they  must  have  known  their  duty 
after  three  months,  but  th  y  had  not  the  discipline  ;  and  I  call  your  attention  to 
that  statement  for  the  sake  of  sliow^ing  that  the  mere  fact  of  providing  training  at 
short  periods  may  make  a  man  handy  at  a  gun — may  make  him  know  his  duty  at  a 
gun — but  unless  you  have  had  a  sufficiently  long  opportunity  for  instilling  into  that 
man  habits  of  discipline,  in  the  hour  of  your  great  distress  you  may  find  that 
although  he  is  a  trained  man,  he  is  not  all  the  man  you  want  to  fulfil  the  duties 
required  of  him.  I  was  exceedingly  glad  when  I  came  into  this  room,  knowing 
what  the  lecture  was  to  be,  to  see  that  map  ;  for  that  map  show^s  what  the  Navy  has 
got  to  do.  Mr.  Brassey,  in  his  lecture,  passed  aw^ay  from  our  Jiome  port  s  to  others, 
which  are  really  of  very  little  less  importance  to  us  ;  namely,  the  colonial  ports. 
And,  therefore,  I  merely  wished  to  remark  that  I  trust  that  any  scheme  having  for 
its  object  the  strengthening  of  our  naval  force,  whether  it  be  offensive  or  defensive, 
whether  for  action  on  the  open  sea,  or  for  the  defence  of  our  liarbours,  may  never 
be  limited  to  the  few  ports  of  the  United  Kingdom. 

With  regard  to  the  remark  which  fell  from  Captain  Willes  respecting  the  Officers, 
and  with  regard  to  the  speech  of  the  Secretary  to  the  Admiralty  (in  reply  to 
Mr.  Brassey 's  very  able  speech  upon  Naval  Reserves),  in  which  he  spoke  about  the 
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difficulty  there  was  in  educating  seamen,  because  there  was  no  room  on  board  ships 
for  theui,  I  wish  to  make  just  one  remark.  Captain  Willes  said,  the  difficulty  was, 
that  jou  do  not  know  how  to  employ  your  Officers  in  time  of  peace,  and  tfie  diffi- 
culty that  the  Secretary  to  the  Admiralty  pointed  out  was  that  there  was  no  room 
on  board  ship  for  them.  Now,  of  course,  one  is  very  apt  to  get  off  a  subject  on  to 
one's  hobby ;  but  I  totally  deny  that  tfiat  is  a  state  of  tilings  whicii  it  is  necessary 
shoLdd  exist,  or  that  it  is  a  system  which  will  last.  You  arc  paying  150,000^  a-year 
for  the  half-pay  of  Naval  OlHcers  wiiom  you  cannot  employ,  because  there  is  no 
room  for  them  on  board  ship.  You  are  also,  and  I  beg  particularly  to  draw  the 
lecturer's  attention  to  this  before  the  question  of  amateur  Officers  is  taken  up  at  all, 
you  are  also  paying  150,000/.  a-year  to  another  class  of  Officers  (Marines),  whom 
you  are  putting  on  board  ship  and  educating  for  the  purpose  of  being  put  on  board 
ship,  and  when  you  put  them  on  board  ship,  you  cannot  employ  them  ;  you  have 
nothing  for  them  to  do.  Consequently,  you  are  blocking  up  your  ships,  which  ought 
to  be  training  schools  for  all  the  men  and  Officers  that  you  should  employ.  You  are 
blocking  up  and  are  filling  every  place  with  men,  who  could  be  more  useful  else- 
where. I  speak  with  regard  to  the  Marine  force,  that  is  the  Marine  Artillery  and  the 
Infantry.  You  will  find  my  words  are  quite  correct,  that  while  you  ar  j  complaining 
that  you  have  not  room  on  board  your  ships  for  educating  your  seamen,  you  are 
filling  your  sea-going  ships  with  a  large  proportion  of  men  who  never  can  be  seamen 
— whom  it  is  never  intended  should  be  seamen — and  whose  services  are  more  wanted 
elsewhere.    The  same  remark  will  apply  to  the  Officers. 

Mr.  STiELiNa  Lacon  :  May  I  be  allowed.  Sir,  to  olfer  one  or  two  observations, 
and  I  do  so  with  great  diffidence  in  your  presence.  One  great  advantage  of  this 
Institution  is  that  persons  who  are  not  connected  with  either  Service  are  enabled  to 
express  their  views,  and  therefore  opinions  may  be  obtained  upon  the  different 
questions  that  are  raised  here  from  other  than  a  professional  or  an  official  point  of 
view.  This  question  of  the  Naval  Reserves  has  been  exhaustively  treated  in  this 
Institution  on  a  former  occasion  by  Captain  Grardiner,  from  which  time  I  took  a 
very  great  interest  in  it,  and  the  subject  has  never  been  mooted  in  the  House  of 
Commons  without  my  making  a  point  of  being  there  to  hear  it  discussed.  One 
thing  that  has  astonished  me  very  much  has  been  this ;  that  while  the  Report  of 
the  Committee  of  1860  stated  that  there  never  would  be  a  solution  of  this  question 
without  an  harmonious  action  between  the  Navy  and  the  Merchant  Service,  1  have, 
every  time  that  1  have  been  in  the  House  of  Commons,  found  the  First  Lord  of  the 
Admiralty  on  one  side  of  the  House,  and  Mr.  G-raves  representing  the  opinion  of 
the  Merchant  Service  on  the  other  side  at  variance,  and  that  there  has  been  as  much 
hostility  and  antagonism  upon  this  question,  as  though  the  Navy  and  the  Mercantile 
Marine  belonged  to  two  rival  nations,  the  Minister  stating  that  it  is  not  the  duty 
of  the  Government  in  anyway  to  provide  sailors  for  the  Mercantile  Marine.  What 
did  I  gather  on  the  different  occasions  when  I  had  the  privilege  of  being  present  in 
the  House  of  Commons  ?  That  the  Navy  are  educating  the  raw  material  at  a  cost 
of  601.  per  boy,  and  Mr.  G-raves  on  the  other  hand  stating  that  boys  are  brought 
ujD  in  the  training  ships  for  the  Merchant  Service  at  a  cost  of  19/.  per  boy.  I  wiU 
mention  the  reason  presently  why  this  great  cost  has  been  incurred  by  the  Navy, 
but  I  think  I  have  the  authority  of  Sir  Rodney  Mundy  for  saying  that  the  raw 
material  which  you  are  now  raising  for  the  Navy,  although  it  was  necessary 
to  adopt  independent  means  for  the  Navy  20  years  ago,  is  too  expensive  and  too 
good  at  the  present  time.  We  know  that  men  cannot  become  sailors  unless  they  go 
to  sea  at  a  very  early  age,  and  we  know  also  that  in  the  Merchant  Service  no  person 
can  get  to  sea  now-a-days  unless  he  can  pull  and  haul.  The  qualification  for  the 
Naval  Reserve  is  that  a  man  shall  have  been  five  years  at  sea  ;  but  being  five  years 
at  sea  no  more  makes  a  man  a  sailor  than  a  donkey  standing  in  a  stable  for  five  years 
will  make  him  a  horse.  What  do  you  do  with  these  men  when  you  have  enlisted 
them  in  the  Reserve  ?  Why,  you  give  them  61.  retaining  money  and  41.  training 
money  every  year,  and  this  goes  on  year  after  year  untd  they  are  eligible  for  a 
pension.  Now,  I  hope  we  may  not  go  to  war  for  many  years  to  come,  but  if  we  should, 
then  all  this  expense  an  ill  ha  e  been  incurred  witliout  corresponding  advantage  to  the 
country.  What  has  Mr.  Go  chen  said  in  the  House  of  Commons  with  regard  to  the 
question  of  pensions  ?    He  said  that  the  question  of  pensions  was  a  most  important 
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and  a  most  serious  one  ;  that  it  was  an  anrnmulating  evil,  and  one  tliat  demands  the 
serious  consideration  of  the  House  and  of  the  country.  He  promised  to  lay  a  state- 
ment as  to  this  accumulative  burden  of  pensions  before  Parliament,  but  t  am  not 
aware  that  such  promise  has  ever  been  realized.  Now  we  will  go  back  20  years  to 
the  time  wlien  the  navigation  laws  were  repealed  and  free  trade  came  into  operation 
and  the  apprenticeship  system  was  abolished.  Tliis  latter  was  done  in  spite  of  very 
strong  representations  that  were  made  at  the  time  to  the  Government.  I  believe 
Mr.  Laboucliere  was  the  Minister.  Many  of  the  Mercantile  Marine  thought  it  a 
most  suicidal  act,  but  the  G-overnment  which  had  carried  the  questions  of  the  repeal 
of  the  navigation  laws  and  of  free  trade,  could  not  say  to  the  shipowners  "  you  shall 
carry  apprentices,"  although  I  believe  a  boy  on  board  a  ship  ought  to  be  looked 
upon  as  necessary  a  part  of  the  ship  as  a  mainmast  or  an  anchor.  An  apprentice 
law,  to  be  of  any  service  to  the  country,  must  be  a  compulsory  apprentice  law  ;  it 
must  be  obligatory  upon  all,  for  if  it  is  made  obligatory  on  all  it  would  be  no  hard- 
ship on  any  one,  because  all  would  be  served  alike,  and  the  same  argument  would 
apply  as  to  the  competition  with  foreigners,  because  foreigners  are  obliged  equally 
to  bring  up  their  own  boys.  But  since  we  have  abolished  the  apprentice  lawj 
the  boys  of  this  country,  who  would  take  to  the  sea  like  ducks  to  the  water, 
have  not  been  able  to  get  to  sea  at  all.  When  Captain  Gardiner  read  his  paper,  the 
sense  of  a  great  number  of  persons  of  different  classes  in  Liverpool  and  elsewhere 
had  been  taken  with  regard  to  this  question  ;  and  at  that  time,  four  years  ago,  I 
believe  60  per  cent,  of  the  persons  whose  opinions  were  asked,  were  in  favour  of  an 
apprentice  law,  and  40  per  cent,  were  in  favour  of  training  ships  ;  all  thinking  that 
something  must  be  done.  Since  then  four  years  have  elapsed,  and  events  progress 
very  fast.  In  the  face  of  the  loss  of  the  "  Atlantic,"  and  what  is  every  day  hap- 
pening, the  supply  of  seamen  is  no  longer  a  question  exclusively  for  the  shipowners 
and  the  Navy,  but  it  is  also  a  question  for  the  public,  and  I  believe  the  public  will 
demand  that  independently  of  the  question  of  the  reserves  and  the  defence  of  the 
country,  some  measures  shall  be  taken  with  regard  to  the  supply  of  seamen  for  the 
Merchant  Service.  I  do  not  believe  we  shall  have  such  a  sentiment  from  the 
Government  again,  as  that  the  Government  have  nothing  to  do  with  providing 
sailors  for  the  country  because  merchant  ships  are  the  ships  in  which  in  these  days 
of  locomotion  almost  every  one  of  us,  at  some  time  or  other,  is  obliged  to  travel. 
The  Royal  Commission  may  decide  what  is  proper  and  what  is  not  proper  as  regards 
building.  They  may  decide  what  is  proper  and  what  is  not  proper  as  regards  loading, 
and  what  is  proper  and  what  is  not  proper  as  regards  manning,  but  they  cannot 
provide  sailors,  for  sailors  take  some  years  to  make.  Four  years  ago  I  thought  it 
would  be  desirable  to  subsidize  the  Merchant  Service  in  order  to  get  back  the  system 
of  apprenticeship,  but  I  believe  now  the  whole  of  the  Merchant  Service  are  in  favour 
of  an  apprentice  law.  If  that  be  so,  see  how  that  simplifies  this  question 
of  the  Reserve ;  after  a  boy  has  served  five  years  in  the  Merchant  Service  he 
might  serve  two  years  in  a  training  ship  connected  with  the  Navy  where  he  would 
learn  habits  of  discipline  and  obedience — and  a  few  of  such  men  in  each  Merchant 
Ship  would  act  favorably  upon  the  rest  of  the  crew.  The  Navy  might  take  as  many 
as  they  required  for  their  own  purpose,  and  the  rest  might  go  and  earn  their  liveli- 
hood for  the  remainder  of  their  days  in  the  Merchant  Service  without  the  necessity 
for  pensions,  or  further  expense  to  the  country.  By  this  means  you  would  have  a 
large  body  of  trained  men* — all  trained — imder  the  age  of  20  who  would  come  for- 
ward at  war  wages,  and  serve  their  country  if  they  were  required. 

Vice- Admiral  the  Hon.  Chaeles  Elliot  :  There  have  been  some  depreciatory 
remarks  made  upon  the  Naval  Reserve ;  and  having  had  three  years*  inspection  of 
great  part  of  it,  it  is  right  to  give  my  own  experience  on  the  subject.  In  the  first 
instance,  when  the  force  was  first  established,  they  probably  enlisted  them  rather 
unscrupulously,  and  there  were  probably  a  good  many  men  who  were  not  seamen. 


*  Nelson  asked  for  120,000  men.  Mr.  Brassey  puts  the  reserves  at  10,000  men, 
and  Admiral  Tarleton  at  6,000  men.  If  the  same  man  is  returned  on  the  strength 
both  of  the  Militia,  and  the  Royal  Naval  Reserve — it  is  but  reasonably  to  ask 
wdiether  in  the  event  of  war,  he  will  be  looked  upon  as  a  soldier,  or  a  sailor. — 
W.S.L.  ^ 
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The  force  was  got  up  rather  too  quickly.  But  latterly — I  should  say  from  my  own 
experience — the  reverse  has  been  rather  the  case—that  they  have  been  rather  over- 
strict.  I  had  three  years'  inspection  o£  a  number  of  men,  those  tliat  happened  to  be 
in  drill  at  the  time  along  all  the  east  and  part  of  the  west  coast,  and  those  that  I 
saw,  were  remarkably  fine  men,  and  as  far  as  discipline  was  concerned — we  cannot 
say  what  they  might  be  on  board  ship— they  appeared  perfectly  disciplined.  I  only 
found  one  exception  where  things  were  not  very  well  done.  With  regard  to  their 
standard,  I  may  mention  one  circumstance,  that  we  were  so  particidar  as  to  the 
standard  of  height,  for  the  men  that  we  entered  from  the  Merchant  Service,  that  the 
minimum  of  our  height  was  above  the  average  height  of  the  whole  of  our  seamen 
brought  up  from  picked  boys.  They  were  remarkably  tall  fine  men.  I  may  also 
say,  with  regard  to  the  Coast  Volunteers,  they  are  very  fine  men.  They  are  of  a 
different  class,  and,  with  different  treatment,  I  think  we  miglit  have  most  useful 
men  from  the  very  men  who  have  been  in  our  Coast  Volunteers,  but  the  treatment  is 
not  satisfactory. 

Captain  Q-oodenofgh,  E,.N.  :  My  object  in  rising  is  to  give  a  short  statement  of  the 
mimbers  of  men  in  the  Naval  Reserves  of  other  countries,  and  I  shall  not  violate  con- 
fidence or  state  a  word  that  is  not  in  printed  or  published  papers  when  I  give  a  short 
sketch  of  them.  As  we  all  know,  the  most  complete  and  most  interesting  Naval 
Reserve  which  exists  in  Europe,  is  that  of  France  which  has  now  existed  some 
250  years,  has  always  been  progressive,  and  as  to  whose  discipline  there  has  never 
been  a  single  hitch  or  doubt.  The  numbers  under  that  Naval  Reserve  Act  of  France 
are  at  this  moment  about  172,000  men, — that  includes  all  the  men  of  all  ages,  from 
18  to  50.  I  do  not  mean  to  say  that  the  whole  of  these  men  are  efficient,  but  we 
may  get  some  idea  of  the  number  of  efficient  men  when  we  know  that  for  some  years 
past  there  have  been  about  15,000  men  afloat,  and  about  7,000  men  in  reserve  in 
barracks,  and  that  you  may  say  that  there  are  in  reserve  double  the  number  of 
drilled  men  that  are  on  actual  pay,  making  a  total  of  about  65,000  or  66,000  men 
between  the  ages  of  20  and  36.  They  are  not  all  born  seamen,  but  the  great  ma- 
jority are  brought  up  to  the  sea  from  the  age  of  14  or  15 — -fishermen,  and  men  who 
have  been  to  sea  in  various  capacities.  Some  4,000  every  year  are  drafted  to  the 
French  Navy  from  the  conscription  of  the  Army.  Those  men  are  specially  drilled 
to  the  exercise  of  small  Arms.  A  fair  number  of  these  afterwards  enter  the 
Inscription  Maritime,  which  confers  very  great  advantages  on  all  who  consent  to 
join  it,  and  who  reside  at  naval  jDorts.  I  should  be  quite  imable  to  enter  into  the 
conditions  of  the  French  Naval  Reserve  Act,  but  it  is  to  be  found  in  the  French 
printed  regulations,  and  is  of  the  utmost  interest.  At  all  times  in  the  history  of  the 
English  Navy  those  who  have  sought  to  work  out  some  registration  of  British  sea- 
men have  been  those  who  have  had  some  experience  of  the  French  service,  beginning 
with  Lieutenant  St.  Lo,  who  was  in  prison  in  France  and  who  when  he  returned  to 
England  made  his  remarks  in  a  pamphlet  on  the  registration  of  seamen,  entirely 
derived  from  the  French  system. 

There  are  about  80,000  seafaring  men  in  North  Grermany.  Those  seafearing  men 
are  described  as  being  not  merely  foreign  going  seamen  but  as  fishermen  and  also 
men  who  work  about  the  docks  and  harbours.  No  large  proportion  of  those  men 
have  passed  through  the  naval  service,  but  some  3,000  have  been  enrolled  for  some 
time  past,  and,  at  the  present  moment  there  are  some  5,000  serving.  You  may 
always  say  when  you  speak  of  any  Grerman  force,  that  the  force  enrolled  under  their 
organic  law,  has  twice  the  number  of  its  representatives  in  reserve  ;  so  that  if  there 
have  been  5,000  enrolled  in  the  Grerman  Navy  there  are  15,000  men,  if  all  reserves 
are  called  out,  without  calling  up  the  See-weJir  or  See-sturm. 

In  Austria  very  much  the  same  number  of  men  and  very  much  the  same  law 
exists.  In  Italy  something  of  a  similar  law  exists,  but  there  it  does  not  suit  so  well, 
because  they  have  an  immense  maritime  population.  In  Austria  and  G-ermanv  it 
does  suit  the  population  :  their  system  of  compulsory  service  taking  in  everv  class. 
But  in  Italy  it  does  not  suit  it  the  least  in  the  world.  They  have  a  maritime  popu- 
lation of  225,000,  chiefly  fishermen,  but  of  whom  a  great  number  man  those  Genoese 
barques  of  which  so  many  are  employed  in  the  carrying  trade,  and  some  few  steamers 
trading  to  all  parts  of  the  world.  The  Italian  law  states  that  the  seamen  are 
divided  into  classes,  each  class  being  composed  of  men  who  reach  the  age  of  18, 


522 


NAVAL  RESERVES. 


during  a  single  year.  As  there  are  a  very  large  number  of  men,  tlie  Navy  enrols 
only,  say,  one-fifth  of  a  class,  but  when  the  Reserves  are  called  up  for  actual  service, 
the  law  obliges  tlie  Government  to  take  the  whole  of  the  class ;  therefore  it  has  for 
every  drilled  man,  to  take  four  undrilledmen  bi  fore  it  can  touch  the  men  of  the  other 
classes.  I  mention  this  to  show,  that  an  organic  law  for  the  compulsory  service  of 
seamen  does  not  suit  ail  countries  ;  it  suits  admirably  a  small  maritime  population, 
but  it  is  not  adapted  to  a  large  maritime  population.  The  French  system  is  the  one 
Avhich  alone,  as  lar  as  I  know,  suits  every  class  in  France  admirably,  for  there  their 
Navy  is  largely  in  excess  of  the  protection  required  by  their  Merchant  Service. 

Reverting  to  Mr.  Brassey's  excellent  paper,  I  think  the  most  valuable  suggestion 
which  he  has  made,  and  the  one  most  likely  to  bear  fruit  is,  that  Mdth  reference  to  an 
Inspector-in-chief  of  the  Naval  Reserve.  Wherever  that  idea  had  its  birth,  and  it 
has  now  been  spoken  of  largely  for  some  time,  this  is  the  first  place  in  which  it  has 
had  public  expression,  unless  my  memory  fails  me,  and  Mr.  Brassey  may  have 
already  spoken  of  it  in  the  House  of  Commons.  I  think  that  from  the  date  of  the 
appointment  of  an  Inspector-in-cliief  of  Naval  Reserves,  you  may  expect  to  see 
first  of  all  the  exact  facts  publicly  reported  and  spoken  of  as  to  the  condition  of 
Naval  Reserves,  then  an  exact  comparison  between  the  men  in  one  part  of  the 
countiy  and  in  anotlier,  and  finally  the  exact  wants  of  the  Naval  Reserve  made  known 
as  to  Officers.  (Mr.  Beasset  :  The  comparison  between  year  and  year.)  And  also 
the  comparison  between  year  and  year.  There  are  many  other  points  I  should 
like  to  touch  upon,  but  as  the  hour  is  so  late  I  will  merely  advert  to  one,  viz., 
as  to  the  numbers  of  men  who  are  likely  to  be  required,  and  I  think  the 
speakers  generally  have  seemed  rather  satisfied  with  the  present  number  of  men 
whom  we  can  call  upon  for  foreign  service.  I  am  by  no  means  so  :  I  look  upon 
10,000  men  as  a  very  small  flea-bite,  particularly  when  you  consiaer  that  that  is  not 
a  number  that  you  will  be  able  to  lay  your  hand  on  at  once.  You  w^ill  probably  be 
able  to  lay  your  hand  immediately  on  2,000,  and  within  a  little  time  afterwards  on 
another  thousand.  (A  Visitor  :  You  will  get  them  abroad.)  But  perhaps  they 
will  not  be  at  places  where  your  ships  are,  so  that  I  look  upon  that  as  a  very  small 
flea-bite.  During  the  war  between  France  and  Germany  the  largest  number  of  men 
the  I^rench  had  called  out  at  any  one  time,  was  over  72,000 ;  it  is  true  that  a  large 
number  of  those  were  on  shore,  but  that  does  not  afford  any  argument,  and  if  we 
look  at  the  commencement  of  a  war  we  see  the  immense  advantage  which  a  large 
Reserve  gives.  The  French  were  able  (although  they  did  not  use  it)  within  21  days, 
to  fit  out  a  fleet  of  10  or  11  ironclads  and  to  have  them  ready  to  send  to  the  Baltic. 
Everybody  knows  Ave  could  not  do  that.  A  point  on  which  Mr.  Brassey  asked  foi 
our  opinion,  is  that  of  the  condition  of  merchant  seamen.  I  am  sorry  to  say  I  an:  not 
in  a  position  to  judge  of  the  comparative  aptitude  and  comparative  worth  of  our 
mercliant  seamen  at  the  present  day ;  but  I  take  it  that  it  is  a  case  something  like 
that  of  the  horses  which  has  been  spoken  of  without  due  knowledge,  and  that  there 
exist  at  the  present  moment  as  large  a  number  of  good  English  seamen  hs  there 
ever  existed,  but  that  the  number  has  not  kept  pace  with  the  Avants  of  the  Merchant 
Service,  it  has  not  kept  pace  with  the  rapid  increase  of  our  Mercantile  Marine.  For 
instance  Mr.  Brassey  said  that  some  8,000  prime  men  are  employed  in  yachts  ; 
that  is  a  very  much  larger  number  of  men  than  were  ever  employed  in  former  years, 
and  a  great  number  of  those  men  who  are  the  very  best  seamen,  have  been  withdrawn 
from  the  Merchant  Service.  (Mr.  Beassey  :  Temporarily.)  For  an  increasing  time 
every  year  ;  for  I  observe  that  yachts  are  fitted  out  earlier  and  sail  later  every  year. 
The  whole  question  of  this  training  of  mercliant  seamen  is  a  question  very  closely 
bound  up  with  that  of  technical  training  in  other  trades  and  professions.  We  heard  a 
great  deal  a  few  years  ago  about  the  great  want  of  technical  training  in  all  trades  and 
professions.  The  trade  of  seamen  is  essentially  one  which  requires  technical  training. 
In  former  years,  where  each  ship  had  a  large  complement  compared  to  what  she  has 
now,  and  where  there  was  a  large  proportion  of  boys  entered,  the  training  of  boys  for 
their  profession  as  seamen  Avent  on  insensibly.  Shippers  got  men  as  they  wanted  them, 
and  therefore  pt>ople  did  not  care  to  inquire  hoAv  they  got  them.  But  at  the  present  daj 
nobody  wants  boys  ;  they  cannot  be  economically  employed  as  hands,  and  therefore 
it  is  absolutely  necessary  that  Ave  shoidd  have  a  system  of  technical  training  Avhich 
Avill  prepare  lads  for  their  work  as  men  afloat.    Whether  they  are  to  get  that  tech- 
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nical  training  by  tlie  combination  of  merchants  and  local  boards  to  found  schools,  or 
whether  they  are  to  get  it  by  the  assistance  of  the  State,  I  do  not  pretend  to  say,  but 
there  is  no  doubt  the  State  must  interest  itseH  iri  the  matter  ;  and  one  way  in  which 
it  can  do  so  is,  by  compelling  the  proper  manning  of  merchant  sliips.   We  know  that 
a  great  many  are  exceedingly  ill  manned,  and  we  frequently  hear  of  ships  being 
manned  by  men  of  different  countries,  who  cannot  understHnd  each  other.  That 
is  a  matter  in  which  the  State  can  interfere  by  declaring  that  the  ship  shall  be 
efficiently  manned,  and  that  the  crew  shall  be  inspected  by  a  proper  person  before 
the  ship  goes  to  sea.    That  again  would  compel  the  local  authorities  and  local 
boards  to  institute  a  system  of  training  untler  which  men  could  be  brought  up,  so  that 
ships  might  not  be  stopped  by  an  officer  of  tlie  central  Grovernment  from  proceeding 
to  sea  for  want  of  men.    There  are  three  classes  of  Reserve  of  which  Mr.  Eras  say 
has  spoken,  and  when  speaking  of  those  for  coast  defence,  I  must  say  I  have  always 
thought  fishermen  and  that  class  of  men  could  be  made  most  useful.    We  should 
want  to  defend  our  coast,  not  so  much  by  guns  probably,  although  there  we  should 
require  a  certain  number  of  men,  but  to  a  larger  extent  by  obstructions  and  torpedoes, 
and  in  that  case  we  should  at  once  have  to  fall  back  on  the  assistance  of  fishermen, 
who  know  the  set  of  the  tides,  the  creeks  and  estuaries,  and  are  perfect  hands  in  the 
management  of  boats.    I  must  say  I  regret  very  much  indeed  that,  in  consequence 
of  the  better  state  of  preparation  of  the  Engineer  Officers  and  men,  for  the  questions 
of  the  day  continually  submitted  to  them,  the  defence  of  the  coast  of  this  country  has 
fallen  into  the  hands  of  the  Engineers.    It  ought  to  have  fallen  into  the  hands  of  the 
Navy,  but  simply  from  the  want  of  preparation  of  Naval  Officers  in  those  technical 
trifles,  such  as  the  use  of  electric  torpedoes,  the  whole  thing  has  fallen  into  the  hands 
of  Engineers  instead  of  into  naval  hands.    In  Germany,  where  they  have  studied 
this  point  very  closely,  because  they  look  upon  their  defence  in  a  future  war  as 
being  almost  mainly  confined  to  the  defence  of  their  coast ;  they  had  before  their  war 
with  France  a  sort  of  combined  corps.    There  also  the  Navy  was  not  duly  prepared  ; 
they  had  no  Naval  OAicers  who  had  the  amount  of  technical  knowledge  to  enable 
them  to  lay  down  and  fight  with  torpedoes,  and  therefore  tliey  were  obliged  to  have 
a  certain  number  of  Engineer  Officers,  to  whom  they  attached  a  number  of  seamen, 
with  Naval  Officers  to  command  them,  who  worked,  unaer  them  and  carried  out  a 
certain  number  of  experiments.    At  the  conclusion  of  the  war  the  whole  thing  was 
altered.    They  had  then  found  out  that  the  grand  difficulty  in  torpedo  warfare  and 
coast  defence  by  torpedoes  and  obstructions,  was  the  management  of  boats  ;  no 
amount  of  technical  knowledge  of  torpedoes  could  enable  sappers  or  Engineer  Officers 
to  manage  boats  ;  only  a  seaman's  experience  was  of  any  good  there.    Therefore  they 
altered  their  whole  system,  and  at  this  moment  the  defence  of  the  coast  of  Grermany 
is  confided  to  a  Torpedo-Abtheilung  of  the  Naval  Reserve,  which  numbers  300  men, 
always  employed,  and  about  1,000  men  when  the  Reserves  are  called  up.  There- 
fore I  think  that  portion  of  our  JSaval  Reserve  could  be  very  well  employed  in  this 
manner. 

Rear- Admiral  Lord  Fredeeick  Kerr  :  With  reference  to  one  force  which  has 
been  spoken  of,  viz.,  the  Naval  Coast  Volunteers,  I  am  convinced,  as  far  as  my  expe- 
rience of  them  for  some  years  goes,  that  they  are  the  worst  stick  the  country  ever 
attempted  to  lean  upon.  When  a  reserve  of  the  Navy  was  talked  about  a  great  effort 
was  made  to  enrol  the  fishermen  and  that  class  of  men.  Men  living  anywhere  near 
the  coast — and  they  were  not  very  strictly  confined  to  that — were  enrolled  in  that 
corps,  and  at  the  time  I  got  the  command  of  a  division  of  them,  there  certainly  was 
not  a  sailor  amongst  the  hundreds  of  men  in  that  corps  ;  they  were  chiefly  miners, 
and  that  class  of  men  who  if  you  put  them  in  a  boat,  and  sent  them  across  Milford 
Haven  would  have  been  sea  sick.  From  the  urgency  which  was  used  to  make  the 
corps  complete,  and  to  get  up  the  numbers,  the  question  of  efficiency  was  totally 
disregarded,  and  the  coimtry  paid  for  that  corps  when  they  were  not  of  the  slightest 
US3,  in  fact  they  were  worse  than  no  use  because  they  were  held  out  as  something  good 
when  they  were  utterly  useless.  They  were  amphibious  animals  to  a  certain  extent, 
but  they  were  not  sea-going,  for  on  one  occasion  I  remember  a  man  being  claimed  by 
three  Militia  regiments,  besides  the  corps  in  which  he  served  as  a  volunteer ;  he  arranged 
the  time  so  that  he  went  from  one  to  the  other  and  received  his  four  bounties  and  four 
rates  of  pay.  There  was  another  man  who  recommended  himself  as  haring  lived  oi> 
VOL.  XYII.  2  0 
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the  water  all  his  life.  I  found  out  that  his  father  kept  a  mill  and  tliat  the  water  ran 
under  the  house,  so  he  said  he  had  lived  on  the  water  all  his  life.  I  beheve  in 
Scotland  it  is  better  done,  and  if  the  Officers  in  England  had  been  sufficiently 
resolute  in  the  first  instance  to  withstand  the  pressure,  when  the  pressure  was  put 
upon  them,  the  result  would  have  been  different.  You  know  that  some  Officers  will 
give  way  when  an  external  pressure  is  brought  to  bear  upon  them,  if  they  see  they 
are  carrying  out  the  wishes  of  their  superiors,  although  the  strict  letter  of  the  law 
may  be  against  them.  I  should  be  very  sorry  for  Mr.  Brassey  to  go  away  without 
having  some  little  fat  on  the  hacTc'"  with  regard  to  the  corps  as  to  which  he  has 
taken  so  very  much  trouble,  and  which  I  had  the  pleasure  of  seeing  drilled  the  other 
day.  As  far  as  the  efficiency  went,  it  was  extraordinary,  and  considering  the  very 
short  amount  of  drill  that  they  have  had,  I  think  their  efficiency  must  be  put  down 
to  the  superior  intelligence  of  the  men  in  the  force.  They  came  to  their  work 
determined  to  do  it  in  a  voluntary  spirit,  and  they  have  reached  an  efficiency  which  is 
very  encouraging  and  very  satisfactory.  I  suspect  the  numbers  of  that  corps  would, 
never  be  very  large,  but  being  a  purely  Volunteer  Corps  they  deserve  encouragement 
of  every  sort,  and  I  am  sure  if  they  choose  to  give  their  time  and  efficiency  for  the 
service  of  the  country,  free  of  expense,  nobody  can  blame  them.  We  might  go  a 
little  farther.  When  the  Volunteers  were  instituted,  the  object  was  to  carry  out 
such  operations  as  have  been  mentioned — not  only  coast  defence  and  the  manning 
of  forts — but  that  gunboats  should  be  manned  and  small  vessels,  so  that  the  country 
might  be  made  a  sort  of  wasp's  nest  with  small  vessels  round  the  coast  manned  by 
our  fishermen  in  times  of  war.  These  are  the  sort  of  men  you  want — not  miners. 
With  regard  to  the  men  Mr.  Brassey  has  taken  so  very  much  interest  in,  I  mentioned, 
to  him  the  other  day,  that  there  are  men  anxious  to  join  a  corps  of  the  same  sort. 
The  present  one  is  an  elective  corps,  but  I  have  had  apphcations  from  men  who  have 
served  for  years  in  the  Navy,  who,  after  having  gone  through  their  apprenticeship, 
and  learned  that  most  essential  portion  of  it — discipline  on  service  (somebody 
suggested  teaching  discipline  afterwards,  but  I  say  rather  of  the  two,  teach  them  disci- 
pline first  and  drill  afterwards)  ;  these  men  are  anxious  to  join  a  Naval  Coast  Defence 
Corps  to  be  placed  on  the  same  footing  as  the  Volunteers  on  shore — that  is,  merely 
to  have  their  drill,  and  Army  accoutrements,  and  the  same  capitation  grant  given 
to  them.  My  informants  said  they  knew  hundreds  of  men  in  London  w  ho  would  be 
willing  to  join  such  a  corps,  and  who  were  very  anxious  to  do  it.  If  the  Grovernment, 
however,  say  that  they  have  reserves  enough,  the  thing  is  at  an  end ;  but  should, 
they  want  more,  there  are  a  number  of  such  men  who  will,  if  you  give  them  the 
same  encouragement  that  you  give  to  the  shore  Volunteers,  come  forward  and  form 
a  small  but  efficient  force  to  assist  you  in  defending  the  country. 

Lieutenant  Ckaufijrp  :  Captain  Willes  mentioned  the  Reserve  and  the  retired 
Officers,  and  said,  that  they  might  possibly  be  called  out.  Now,  Sir,  I  w^sh  to  plead 
that  some  opportunity  should  be  given  to  them  for  preserving  their  qualifications, 
either  by  allowing  them  to  go  for  a  cruise  in  the' first  Reserve  or  Coast  Guard  ships,  or 
in  some  way  to  keep  up  their  professional  qualifications.  I  think  a  great  many  young 
Officers,  who  have  retired  from  private  motives,  would  be  very  glad  to  keep  up  their 
professional  qualifioations,  and  do  what  they  could  in  time  of  necessity.* 

Mr.  Brassey  :  I  have  but  few  words  to  say  in  reply.  Indeed  at  this  time  of 
night  it  would  be  most  improper  that  we  should  prolong  the  proceedings.  With 
regard  to  the  point  on  w^liich  I  was  very  anxious  to  have  the  opinions  of 
Naval  Officers,  namely,  as  to  whether  or  not  the  Reserve  we  at  present  have,  is 
sufficient,  I  have  heard,  with  the  deepest  interest,  the  opinions  given  to  us  by 
Captain  Willes,  Captain  Goodenough,  Captain  Colomb,  and  other  Officers,  and  I 
take  it  that  I  must  accept  it  as  the  opinion  of  all  those  Officers  that  our  present 
Reserve  of  12,000  seamen,  is  scarcely  adequate  to  meet  the  demands  of  a  naval  war. 
If  that  be  the  fair  representation  of  the  state  of  opinion  in  the  Navy,  then  I 
arrive  at  the  conclusion  that  there  is  a  good  ground  for  recommending  the  adoption 


*  There  are  nearly  80  retired  Lieutenants  under  10  years'  seniority,  might  not  a 
large  proportion  of  these  Officers  be  willing  to  devote  some  time  to  keeping  up  their 
professional  qualifications  in  case  the  country  should  require  their  services  on  an 
emergency  ? 
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of  some  of  those  suggestions  which  were  made  by  the  Commission  of  1859,  with  a 
yiew  of  assisting  in  the  training  of  seamen  to  serve  in  time  of  peace  in  the  Mercantile 
Marine,  but  who  were  to  be  available  for  the  Naval  Service  in  time  of  war.  I  have, 
on  various  occasions,  endeavoured  to  promote  the  adoption  of  those  means,  but  thor^e 
whose  duty  it  has  been  to  defend  the  poHcy  of  the  Admiralty,  have  asserted  that  there 
was  no  necessity  for  a  larger  Reserve  than  we  have  at  present.  But  if  I  may  venture  to 
proceed,  on  some  future  occasion,  confident  in  the  belief  that  it  is  desirable  to  have  a 
larger  Reserve,  I  shall  have  a  basis  of  operations  which  will  give  me  a  greater  opportunity 
of  promoting  those  measures  which  have  been  recommended  by  the  Royal  Commission. 
With  regard  to  the  number  of  Officers,  if  the  system  of  half-pay,  under  which  we 
undoubtedly  have  a  great  number  of  Naval  Officers  in  reserve,  is  not  in  itself  objec- 
tionable, then,  I  think  we  may  dismiss  from  our  minds  any  feeling  of  anxiety  as  to 
the  reserve  of  Officers.  The  present  system  does,  undoubtedly,  furnish  a  great 
number  of  Officers,  but  a  large  number  of  gallant  gentlemen  are  necessarily  on 
half-pay.  Then  with  regard  to  the  Coast  Volunteers.  I  have  been  taken  to  task 
very  severely,  for  saying  that  there  had  been  a  certain  laxity  in  the  enrolment  of 
unfit  persons  in  that  force.  But  I  find  from  the  opinions  expressed  this  evening 
that  I  had  not  made  a  very  great  mistake.  I  am  glad  to  find  gallant  Officers  think 
that  in  our  fishing  population  which  is  very  numerous,  there  are  elements  of  strength 
for  the  country  in  the  hour  of  need ;  and  I  am  quite  sure  that  if  the  proper  means 
be  taken,  the  fishermen  could  be  induced  to  join  the  Reserve.  They  are,  no  doubt, 
a  slow  and  somewhat  suspicious  body.  I  take  it  if  you  wanted  to  attract  a  large 
number  of  those  fine  hardy  Scotch  fishermen  into  the  Navy,  it  would  be  a  very  im- 
prudent thing  to  send  an  Officer  born  in  Hampshire  to  enlist  them.  A  good  Scotch 
name  would  be  capital  introduction  to  the  fishermen  of  Scotland.  They  are  a  class 
of  men  whose  confidence  is  not  very  easily  won  ;  but  I  do  not  despair  of  being  able 
to  attract  the  fishermen  to  join  the  Coast  Volunteers.  I  am  very  grateful  to  the 
gallant  Officers,  for  the  kind  terms  in  which  they  have  spoken  of  my  lecture,  and  I 
shall  always  take  the  deepest  interest  in  the  Royal  Navy. 

The  Chairman  :  I  am  sure  you  will  all  wish  me  to  return  our  cordial  thanks  to 
Mr.  Brassey  for  the  interesting  lecture  he  has  given  us  to-night,  and  for  the  great 
interest  he  has  taken  in  this  subject.  There  are  one  or  two  remarks  I  should  like  to 
make,  without  following  him  through  the  whole  of  his  lecture,  more  especially  as 
Captain  Colomb  has  taken  the  wind  out  of  my  sails,  and  has  anticipated  me  in  a 
good  deal  of  what  I  should  have  said.  With  regard,  first  of  all,  to  the  Officers, 
I  find  that  there  are  at  the  present  moment  278  Officers  of  the  Royal  Naval 
Reserve  on  our  Navy  List.  Striking  off  78  of  these  as  Officers,  who  are  honorary 
or  disabled  by  age,  and  who  might  not  be  prepared  to  come  forward,  yet  200  of  these 
would,  I  think,  be  exceedingly  valuable  for  manning  our  improvised  men-of-war 
(such  as  the  Peninsular  and  Oriental  line  of  steamers),  with  a  gun  mounted  for  the 
protection  of  commerce,  and  also  in  commanding  transports.  Last  year,  the 
Admiralty  obtained  an  Order  in  Council  for  the  enrolment  of  200  midshipmen  for 
the  Royal  Naval  Reserve,  to  be  taken  from  the  "  Worcester"  and  the  "Conway." 
These  young  gentlemen  are  very  much  socially  of  the  same  status  as  ourselves ;  of 
good  education  ;  and  no  doubt  they  will  be  a  very  valuable  supplement  to  the  Officers 
of  the  Navy.  Then,  with  regard  to  the  Royal  Naval  Reserve  itself,  I  had  to  go  into 
the  figures,  a  short  time  ago,  on  the  Naval  Estimates,  and  I  found,  taking  our  peace 
Navy  at  19,000  blue  jackets,  we  could  maintain  that  force  by  the  entry  of  about  3,000 
boys,  so  that  we  are  self-supporting  as  far  as  the  peace  Navy  is  concerned,  and  in  the 
event  of  a  war,  we  should  then  have  to  fall  back  on  our  reserves.  We  have,  at  this 
moment,  something  under  12,000  men  in  the  Royal  Naval  Reserve.  These  are  men 
who  certainly  are,  whatever  may  be  said  by  some  speakers  in  this  room,  the  elite  of  the 
mercantile  marine.  They  are  men  who  must  have  been  five  years  at  sea  and  one 
year  an  able  seaman,  and  I  appeal  to  Admiral  Elliot  and  also  to  Admiral  Keppel  and 
Sir  William  Codrington,  who  have  inspected  the  drill  ships,  to  say  whether  they 
have  not  been  surprised  at  the  efficiency  of  these  men  at  drill,  and  the  ready  way  in 
which  they  manned  the  guns.  I  believe  that  they  are  reliable.  I  may  estimate  that 
the  numbers  that  we  shall  be  able  to  supplement  the  peace  Navy  by,  would  be  6,000, 
that  is  estimating  that  one  half  would  be  abroad,  and  those  men  with  the  Coast 
Guard.    The  Naval  Pensioners  and  the  remaining  Coast  Volunteers  would  man  all 
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our  ships  with  blue  jacT^ets  that  we  could  possibly  provide  for  them,  and  there  would 
be  then  6,000  men  in  reserve.  I  do  not  mean  to  say  the  number  of  our  ships  ought 
not  to  be  very  much  increased  on  the  outbreak  of  hostilities,  but  we  should  have 
enough  men  to  start  with,  and  then  other  men  of  the  Reserve  coming;  home  would 
form  a  further  Reserve  to  fall  back  upon.  With  regard  to  the  Coast  Volunteers,  and 
the  strictures  passed  upon  them,  I  certainly  had  recommended  that  they  should  be 
gradually  let  drop.  As  they  were  constituted,  the  Act  of  Parliament,  in  the  first 
instance,  ran,  "  seafaring  men  and  others."  That  gave  great  latitude  to  the  Officers 
who  were  very  anxious  to  show  as  many  as  they  could  on  their  lists.  In  the  next 
place,  the  Act  ran  that  they  were  not  to  be  taken  more  than  100  leagues  from  the 
land.  The  Duke  of  Somerset,  when  in  office,  had  that  altered,  and  they  may  be 
taken  now  any  distance  from  the  land;  but,  however,  the  class  of  men  you  wanted  to 
enrol  did  not  come  forward.  Those  were  the  fishermen  whom  Mr.  Brassey  spoke  of 
very  rightly  as  being  most  valuable  people  for  coast  defence  and  the  manning  of 
gunboats  ;  but  these  men  would  not  give  up  their  occupations  to  go  on  board  ship, 
to  live  for  30  days  amongst  people  of  different  habits  to  their  own.  Ther^^fore,  they 
do  not  come  forward,  and  we  have  only  got  th  '  longshore  men  such  as  Lord  Frederic 
Kerr  has  described.  I  quite  agree  with  Mr.  Brassey  that  if  we  could  organize  the 
plan  of  liaving  gunboats  to  go  to  the  great  fishing  centres  we  should  be  able  to  obtain 
the  services  of  these  men,  and  with  a  drill  of,  say  a  week  at  a  time,  the  men  coming 
off*  in  the  morning  and  going  ashore  in  the  evening,  you  would  be  able  to  obtain  as 
many  men  as  you  required  to  release  your  seamen  for  distant  service,  and  to  per- 
form all  the  duties  you  would  require  on  the  coast  and  in  the  estuaries. 

With  regard  to  the  Royal  Naval  Artillery  Volunteers,  I  should  like  to  say  a  few 
words.  Mr.  Brassey  has  taken  great  interest  in  the  formation  of  this  corps,  and  I 
think  that  they  do  deserve  great  praise  and  encouragement  for  the  way  in  which  they 
have  thrown  themselves  into  this  movement.  It  is  the  first  time  that  there  has 
been  any  movement  towards  the  Navy  of  a  purely  voluntary  character.  The 
Volunteers  hitherto  are  all  paid  and  well  paid,  but  these  men  had  given  up  their  time, 
and  at  very  jjreat  personal  inconvenience  have  been  on  board  the  drill  ship  in  the 
West  India  Docks,  drilling  throuoh  the  winter  in  the  evenings  after  their  work  has 
been  over.  I,  myself,  can  testify  that  they  showed  very  great  proficiency  in  drill  for 
the  short  time  they  were  instructed,  and  the  instructors  tell  me  they  never  had 
people  to  instruct  who  showed  so  much  intelligence  or  zeal  in  attempting  to  acquire 
a  knowledge  of  the  drill.  The  great  difficulty  with  regard  to  them,  if  they  are  to  be 
encouraged,  is  to  give  them  facilities  for  training.  Of  course  if,  as  Mr.  Brassey 
says,  he  can  obtain  the  formation  at  different  ports,  of  different  corps,  it  would  be 
necessary  to  provide  gunboats  for  their  training,  and  I  do  not  know  exactly  where 
the  gunboats  are  to  come  from.  I  am  afraid  we  should  find  it  very  difficult  to  assist 
them  in  that  way. 

With  regard  to  the  Reserves  in  the  Colonies,  it  is  true  that  there  are  a  number 
of  sea-faring  men,  fishermen,  there,  who  would  be  available  for  their  coast  defence; 
but  I  think  we  may  safely  leave  it  to  the  Colonies  themselves  to  protect  their  own 
hearths  and  homes.  They  would  have  power  to  legislate  for  themselves,  and  a  little 
encouragement  from  this  country,  is  all  that  they  would  require. 

I  will  not  detain  you  any  lom^er,  but  will  only  say  that  these  discussions  are 
extremely  valuable,  because  they  are  the  only  way  of  discovering  our  weak  points, 
as  the  test  of  the  efficiency  of  the  Reserve  can  only  be  put  in  practice  when  the 
Safety  of  the  country  is  endangered. 
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Friday,  May  2iid,  1873. 

General  SIR  WILLIAM  J.  CODRINGTON,  G.C.B.,  &c., 

in  the  Chair. 


THE  AUSTRIAISr  ARMY. 
By  Lieutenant  C.  E.  H.  Vincent,  F.R.G.S.,  Royal  Welsh  Fusiliers. 

It  is  not  without  considerable  diffidence,  Mr.  Chairman  and  Gentlemen, 
that  I  presume  to  come  here  this  afternoon,  humbly  to  bring  to  your 
notice  the  manner  in  which  Austria  has  grappled  with  that  most 
terrible  problem  of  recent  years — Army  Reorganisation.  I  feel,  too, 
that  especial  apology  is  due  on  account  of  the  time.  The  morrow 
of  the  day  on  which  that  mighty  empire  inaugurates  that  which  tends 
so  potently  to  the  promotion  of  peaceful  industry  and  the  development 
of  inventive  genius,  would  seem  to  be  the  date  least  fitted  on  which  to 
bring  under  review  her  resources  for  war  and  the  destruction  of 
mankind. 

This  morning's  telegrams  inform  us  that  the  Reigning  Chief  of  the 
Imperial  House  of  Hapsburg,  in  company  with  the  illustrious  heir 
to  the  throne  of  England,  opened  little  better  than  twenty-four 
hours  since  the  International  Exhibition  of  Arts  and  Industries  at 
Vienna.  Many,  and  I  doubt  not  many  of  you,  gentlemen,  will  seize 
the  opportunity  of  visiting  one  of  the  most  enchanting  of  European 
capitals.  All  will  admire  her  palaces  and  her  theatres  ;  her  promenades 
and  her  streets  ;  her  municipal  institutions  and  her  environs ;  and 
above  all  the  country  which  has  successfully  brought  all  peoples, 
nations,  and  languages  into  one  arena  of  commercial  emulation  and  of 
social  gathering.  Not  a  few,  however,  there  will  be  who,  in  witnessing 
all  the  pomp  and  luxury,  all  the  riches  and  apparent  prosperity  around 
them,  will  think  of  the  terrible  trials  Austria  has  passed  through,  and 
how,  within  the  living  memory  of  the  youngest  historical  student,  a 
hostile  army  held  the  fair  city  within  its  grasp.  They  will  then  turn 
their  attention  to  the  existing  means  to  prevent  the  renewal  of  such 
a  catastrophe.  Let  me,  with  your  permission,  endeavour  to  assist  them 
in  their  investigations.  But  to  you,  gentlemen,  I  cannot  give  better 
advice  than  that  you  should  yourselves  become  acquainted  with  the 
Austrian  Army,  that  you  should  visit  the  Military  Institutions,  and 
the  vast  camp  of  Briick.    You  will  not  be  unrewarded  for  your  trouble  ; 
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for  apart  from  the  instruction  and  information  derivable,  you  will  meet 
with  the  rarest  courtesy,  the  profusest  hospitality  and  friendship. 

Recent  events  have  brought  about  such  a  fever  of  Army  Reorgani- 
sation throughout  the  length  and  breadth  of  either  hemisphere,  that 
those  who,  a  few  years  ago,  were  thoroughly  versed  in  the  military 
details  of  a  country,  now  find  themselves  entirely  at  fault  respecting 
the  formation  of  its  army.  The  subject,  truly,  has  become  in  a  manner 
distasteful  and  monotonous,  but  it  is  impossible  not  to  feel  some 
curiosity  as  to  the  manner  in  which  the  leading  members  of  the  world  of 
nations  have  construed  and  applied  the  principles  of  modern  military 
might,  whose  sole  efficacy  has  been  so  terribly  demonstrated.  These 
principles  emanated  from  the  sagacity  and  forethought  of  two  earnest 
representatives  Scharnhorst  and  Gneisenau,  of  a  country  driven  to 
the  verge  of  ruin  and  despair  by  the  continued  victories  of  the  enemy 
she  has  lately  worsted  in  so  unprecedented  a  manner  

In  respect  to  Austria,  the  practical  application  of  the  study  was 
no  easy  task,  beset  as  she  was  with  the  germs  of  internal  discontent, 
and  resounding  with  the  angry  clamour  of  hostile  factions.  The  military 
yoke  had  never  been  light,  yet  ill-success  had  continually  attended  the 
hardships  and  privations  of  the  Army.  The  people  were  in  little 
humour  to  suffer  further  encroachments  on  their  liberty,  and  it  was 
absolutely  necessary  to  begin  by  pacifying  the  more  or  less  just  murmur- 
ings  of  the  heterogeneous  races  composing  the  monarchy.  How  this 
was  done  in  detail,  little  concerns  the  subject  in  hand,  but  it  is  known 
how  the  all-important  loyalty  of  the  Hungarians  was  secured  by  per- 
mitting them  to  crown  and  hail  a  King  in  the  person  of  the  Kaiser 
und  Konig  Franz  Josef  I,  who  granted  them  their  long-wished-for 
separate  Diet  and  Administration. 

Wo  time  was  now  lost,  and  on  the  4th  of  December,  1868,  the  Imperial 
signature  was  affixed  to  the  retrospective  law  introducing  the  system 
of  obligatory  personal  service  for  every  male  subject  of  the  Austrian 
Crown. 

To  work  out  the  details  of  the  new  system.  Field  Marshal  Lieutenant 
Baron  von  Kiihn,  the  then  Minister  of  War,  devoted  himself  with  an 
indefatigable  zeal,  supported  by  talent  of  the  highest  order.  But  how 
difficult  and  tedious  was  the  labour,  how  long  it  must  remain  apparently 
unproductive  of  result,  is  fully  illustrated  by  the  half  century  of  unin- 
terrupted peace  and  prosperity  which  the  l^orthern  Model  required  to 
develop  the  system  and  to  arrive  at  perfection  in  its  working. 

Those  of  you  who  are,  and  I  imagine  there  are  few  present  who  are  not 
intimately  acquainted  with  the  organisation  of  the  North  G  erman  Army, 
may  perhaps  be  astonished  at  Baron  von  Kiihn' s  faithful  adherence  to 
that  military  prototype.  This,  however,  is  only  on  the  surface  of 
things,  and  it  is  hard  for  us  to  dive  far  below  the  surface,  in  the  single 
hour  to  which  the  lecturer  in  this  theatre  is  wisely  confined.  The 
admirably  compiled  and  voluminous  pages  on  the  "  Heerwesen  der 

K.  K.  Armee,"  will  furnish  ample  material  for  novel  investigation, 
and  will  show  forth  how  many  excellent  provisions  emanated  solely 
from  the  Viennese  Ministry.  ,  .  .  .  However  1  must  plunge  at 
once  in  viedias  res. 
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The  Military  Force  of  Austria  is  composed  of — 

The  Standing  Army, 
The  Reserve, 
The  Landwehr, 
And  the  Landsturm. 

The  latter  element,  though,  meaning  simply  a  levee  en  masse  of  the 
entire  male  population  for  the  last  struggle  in  defence  of  hearth  and 
home,  having  neither  arms  nor  even  theoretical  organisation,  exists 
but  in  name,  even  it  is  to  be  hoped  to  the  most  distant  future. 

The  total  liability  to  military  (or  naval)  service  extends  over  twelve 
years,  commencing  from  the  1st  of  January  of  the  year  succeeding  the 
20th  birthday  to  the  termination  of  the  32nd  year. 

This  period  is  thus  apportioned — 

3  years  to  the  Standing  Army, 
7    „  Reserve, 
2    „  Landwehr. 

12 

Service  in  the  Landwehr  is,  however,  variable ;  for,  under  certain 
social  conditions,  which  I  will  presently  enumerate,  as  well  as  the 
inhabitants  of  the  three  privileged  communities  of  Trieste,  Cattaro,  and 
RagQsa  (who,  under  the  old  system,  were  entirely  free),  individuals  are 
permitted  to  fulfil  the  whole  of  their  liability  in  that  force,  having 
received  regular  training  with  the  Army  for  at  least  two  months. 

The  effective  numerical  strength  of  the  Standing  Army,  Reserve, 
and  Landwehr,  amounts  to  about  1 ,100,000  men,  of  which  about  yt^^s 
are  contributed  by  the  first  two  categories,  the  Standing  Army  and 
Reserve,  to  which  Hungary  furnishes  a  quota  of  nearly  330,000. 

His  Imperial,  Royal,  and  Apostolic  Majesty  the  Emperor  Francis  I, 
is  at  the  supreme  head  of  the  Austrian  Army,  which  he  governs 
through  the  Ministry  of  War,  and  the  Inspector- General,  His  Imperial 
Highness  the  Archduke  Albrecht  (the  author  of  the  celebrated  pamphlet 
"  Responsibility  in  War  "),  who  is  answerable  for  the  military  efficiency. 
The  War  Ministry  is  divided  into  three  main  sections — 

The  Personal, 

The  Military  and  Technical, 
The  Economical. 

These  are  again  subdivided  into  various  departments. 

A  Chief  of  the  Stafi"  and  five  Inspectors- General  of  Artillery,  of 
Engineers,  of  Cavalry,  of  Transport,  and  of  Remounts,  are  appointed  to 
assist  the  Minister. 

The  Chief  of  the  Staff  superintends  the  distribution  of  the  Staff 
in  all  its  practical  and  scientific  departments,  administers  the  Pioneer 
Regiment,  and  generally  supervises  all  military  education.    .    .    ,.  o 

Each  of  the  other  officers  is  responsible  for  his  branch,  and  forms 
the  organ  of  communication  with  the  Government.  He  superintends 
all  the  technical  military  schools,  and  to  him  are  made  the  confidential 
reports. 
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There  are  29'2  officers  employed  in  the  War  Ministry  at  Vienna, 
exclusive  of  permanent  engineer,  artillery,  and  transport  commit- 
tees  

The  most  perfect  department,  perhaps,  in  the  Ministry,  is  that  for 
the  collection  of  military  intelligence  and  information.  It  can  hardly 
be  far  beliind  the  Berlin  General  Stab  in  the  extent  of  its  researches. 
It  is  divided  into  four  sections,  viz. : — 

1.  For  interior  topography. 

2.  For  external  topography. 

8.  For  matters  connected  with  railways,  steam-packets,  and  tele- 
graphs. 

4.  For  the  collection  of  information  concerning  foreign  armies. 

The  officers  employed  in  these  four  sections  are  sought  for  through- 
out every  branch  of  the  standing  army,  reserve,  and  landwehr,  and 
their  appointment  is  governed  by  no  pedantic  laws  of  routine  and 
precedent  which  limit  the  area  of  choice,  and  consequently  detract 
from  power  and  strength,  where  they  are  especially  needed. 

Austria,  inclusive  of  Hungary,  is  divided  into  seventeen  military 
districts,  the  head- quarters  of  which  lie  at — 

1.  Vienna,  for  Lower  Austria  (6  brigades  of  infantry,  1  of  cavalry, 

and  1  local  brigade). 

2.  Linz,  for  Upper  Austria  and  Salzburg  (1  brigade  of  infantry,  1  of 

cavalry) . 

3.  Briinn,  for  Moravia  and  Silesia  (2  brigades  of  infantry,  1  of 

cavalry). 

4.  Graz,  for  Steirermark,  Karnten,  and  Krain  (2  brigades  of  infantry, 

1  of  cavalry). 

5.  Triest,  for  the  town  of  Triest,  Istria,  Gorz,  and  Gradiska  (2  brigades 

of  infantry). 

6.  Innsbruck,  for  the  Tyrol  and  Vorarlberg  (2  brigades  of  infantry). 

7.  Prague,  for  Bohemia  (6  brigades  of  infantry,  2  of  cavalry,  and  1 

local) . 

8.  Lemberg,  for  the  Eastern  portion  of  Galicia  (2  brigades  of  infantry, 

2  of  cavalry,  and  1  local). 

9.  Krakau,  for  the  Western  portion  of  Galicia  (2  brigades  of  infantry, 

1  of  cavalry). 

10.  Zara,  for  Dalmatia  (2  brigades  of  infantry). 

11.  Pest  Ofen  (3  brigades  of  infantry,  3  of  cavalry,  and  1  local). 

12.  Presburg  (2  brigades  of  infantry,  3  of  cavalry). 

13.  Kaschau  (2  brigades  of  infantry). 

14.  Temesvar  (2  brigades  of  infantry,  3  of  cavalry). 

15.  Hermann stadt  (2  brigades  of  infantry,  1  of  cavalry). 

16.  Peterwardein,  for  the  military  frontiers  (2  brigades  of  frontier 

troops). 

17.  Agram,  for  the  Croatian  and  Slavonian  military  frontiers  (2 

brigades  of  infantry,  2  of  frontier  troops). 

At  the  head  of  each  district  is  a  General  Officer,  who  is  responsible 
for  all  the  military  administration  of  his  command,  which  is  divided 
into  two  distinct  branches — 
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(1.)  The  purely  military  and  technical. 
(2.)  The  economical  and  control. 

Every  male  subject  of  the  Austrian  Crown  incurs,  as  I  said  before, 
the  liability  to  military  service.  Exemption  is  only  obtainable  from 
physical  deficiencies,  in  which  case  the  exemptee  has  to  pay  a  pecuniary 
indemnity  to  the  Military  Invalid  Fund,  and  under  the  following  social 
conditions,  viz. : — 

1.  Being  the  only  son  and  support  of  a  helpless  father  or  widowed 
mother. 

2.  After  the  death  of  a  father,  being  the  only  grandson  and  support 
of  an  infirm  grandfather  or  widowed  grandmother. 

3.  Being  the  only  support  of  helpless  relations. 

All  service  by  a  substitute,  or  exemption  by  purchase,  is  abolished. 
Those  who  have  already  got  ofi*  by  these  means  are  for  ever  free ;  but 
for  all  others  the  law  is  retrospective,  and  service  is  required  of  them 
according  to  their  age. 

Certain  social  conditions  further  enable  men  to  pass  at  once  into  the 
landwehr,  having  received  two  months'  instruction  in  a  regular  regi- 
ment, viz.  : — 

Being  the  possessor  of  inherited  property  sufl&ciently  extensive  to 
support  a  family  of  five  persons,  and  not  larger  than  will  maintain  four 
such  families. 

Being  a  divinity  student,  a  candidate  for  a  professorship,  or  a  national 
schoolmastership  

As  in  Prussia,  the  system  of  one  year  volunteers  is  in  force,  in 
order  that  the  civil  professions  may  not  be  deteriorated  by  the  mili- 
tary exigencies.  Youths  of  good  character  and  education  can  qualify 
themselves  in  this  manner  for  commissions  in  the  reserve  and 
landwehr,  at  the  same  time  that  they  become  freed  from  regular 
service  in  time  of  peace.  The  educational  standard  for  the  Einjahrige 
Freiwillige  is  estimated  by  the  passing  of  a  special  examination  or  the 
attainment  of  a  certain  place  in  the  classes  of  a  Government  school. 
They  are  permitted  to  serve  in  the  branch  they  select,  whether  it  be 
combatant  or  non-combatant,  with  the  regiment,  and  in  the  garrison 
also  of  their  choice.  The  year  may  be  any  one  of  those  between  the 
17th  and  25tli  birthdays.  At  the  termination  of  the  year's  training, 
which  embraces  all  the  duties  of  the  various  ranks,  the  volunteers  are 
submitted  to  a  searching  theoretical  and  practical  examination.  Those 
that  become  reserve  officers  are  liable  to  be  called  out  for  three  trainings 
of  not  longer  duration  than  four  weeks  each.  At  the  proper  age,  the 
reserve  officers  pass  into  the  landwehr.  The  expenses  of  the  year's 
voluntary  service  fall  entirely  on  the  individual,  even  to  quarters, 
except  in  a  few  isolated  cases,  when  they  are  defrayed  by  the  public, 
who  in  return  demand  higher  qualifications,  and  evidence  to  show  that 
the  volunteer  has  no  means  of  his  own. 

Ere  I  speak  of  the  peculiarities  of  the  several  arms  of  the  Austrian 
Army,  it  behoves  me,  gentlemen,  first  to  direct  your  attention  to  the 
all  important  system  of  officering  the  whole.  Austria  does  not  find  the 
same  facility  as  Prussia,  and  happily  ourselves,  in  procuring  the  best 
material  for  filling  the  commissioned  ranks.  It  is  a  disagreeable,  yet  in- 
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controvertible  fact,  that  the  best  blood  which  alone  can  lead  plebeian 
ranks  to  victory,  somewhat  shirks  a  profession  which  bears  the  stigma, 
more  by  its  misfortune  than  its  fault  of  possessing  "  la  routine  de  la 
defaite."  Not  all  the  deeds  of  signal  valour  which  the  Austrian 
Army  adds  each  campaign  to  its  gallant  history,  can  thoroughly  dissi- 
pate the  keen  sarcasm  of  the  remark  for  which,  I  believe,  a  Hohen- 
zollern  Prince  is  answerable.  Moreover,  the  severe  mental  and 
physical  work  and  incessant  examinations  which  the  Austrian  Govern- 
ment now  exacts  from  her  Officers,  shakes  off  all  but  the  most 
zealous. 

In  the  standard  of  theoretical  professional  knowledge,  Austria 
surpasses  even  Prassia.  Practical  tests,  too,  bar  every  stage  of 
advancement. 

The  military  schools  are  very  numerous,  and  the  education  therein 
given  is  excellent.  Cadets,  who  have  been  trained  at  the  public  cost, 
have  to  remain  ten  years  in  active  service  from  the  date  of  their  exit 
from  the  academy,  those  who  have  paid  half  rates  for  seven  years,  and 

those  who  have  paid  full  terms,  for  four  years  But  the 

preparation  for  a  commission  may  be  regimental  instead  of  academical, 
and  in  this  manner  the  path  is  open  to  any  non-commissioned  Officer 
of  good  character  and  antecedents,  and  of  sufficient  attainments. 
Many  Austrian  Officers — some  might  say  too  many — rise  from  the 
ranks.  However,  the  regimental  training  is  preferred  to  the  acade- 
mical by  many,  even  of  the  most  gentle  blood  

After  the  aspirant  has  practically  learnt  every  duty  of  the  private 
and  non-commissioned  Officer,  he  attends  the  school  which  is  esta- 
blished at  the  head-quarters  of  every  division.  Here  he  goes  through 
a  course  of  eleven  months,  followed  by  an  examination.  If  this  be 
successfully  passed,  he  returns  to  the  corps,  and  performs  the  duty  of 
an  Officer,  though  still  uncommissioned.  In  course  of  time,  when  a 
vacancy  occurs,  and  his  proper  turn  has  arrived,  he  receives  his  com- 
mission, subject  to  the  unanimous  approval  of  the  Officers  of  the 
regiment  as  to  his  social  worthiness.  This  consent  of  the  Offizier 
Korps  to  receive  their  comrade  elect,  is  never  dispensed  with  except  in 
the  case  of  a  cadet. 

In  spite,  however,  of  this  wholesome  provision,  the  camaraderie  for 
which  our  own  and  the  Prussian  Services  are  so  remarkable,  is  some- 
what wanting  in  default  of  the  opportunities  of  social  intercourse.  The 
pay  is  too  small  to  permit  the  establishment  of  messes,  and  few  possess 
private  resources.  Besides  this,  the  repeated  transfer  of  Officers  from 
one  regiment  and  garrison  to  another  on  promotion,  loosens  friendships 
and  lessens  esprit  de  corps,  which  are  such  universally  acknowledged 
elements  of  success. 

Promotion  goes  right  through  the  army,  arm  by  arm,  and  rank  by 
rank.  It  is  by  seniority  and  non- seniority.  The  former  depends  on 
the  confidential  reports  giving  clear  testimony  of  the  individual's 
efficiency.  The  latter  method  is  followed  every  sixth  step  below  field 
rank,  and  every  fourth  step  above  it.  The  candidates  for  non-seniority 
promotion  are  submitted  to  a  very  severe  theoretical  and  practical  test. 
These  examinations  are  held  biennially,  and  the  successful  competitors 
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iare  promoted  in  their  numerical  order  on  the  final  list.  The  expenses 
of  candidates  for  non-seniority  promotion  are  paid  the  first  time  of  trial, 
but  if  they  then  fail,  and  obtain  permission  again  to  try  their  chance, 
they  must  defra}^  them  themselves. 

This  method  of  promotion  would  appear  to  merit  some  attention, 
for  while  it  holds  out  a  reward  for  the  deserving  and  industrious,  rapid 
advancement,  by  its  means,  can  never  be  supposed  to  have  connection 
with  opportunity,  interest,  and  protection.  It  must  work  equally  fairly 
for  the  son  of  the  Minister  and  for  the  promoted  non-commissioned 
Officer. 

Special  qualifications,  even  if  others  are  somewhat  in  defect,  are 
always  taken  into  account  in  considering  the  worthiness  of  a  can- 
didate. 

For  all  purposes  of  promotion,  cadets  are  counted  as  officers. 

There  is  no  special  examination  for  promotion  below  field  rank,  but 
to  pass  from  Captain  to  Major  requires  so  vast  a  display  of  intellectual 
and  military  power,  that  many  retire  before  so  formidable  an  obstacle, 
thus  clearing  the  way  for  true  ability.  Candidates  for  field  rank  must 
naturally  be  the  Senior  Captains  of  regiments.  To  prepare  for  the 
examination,  it  is  optional  with  them  to  study  for  eleven  months  at  the 
special  school  for  each  arm  in  Vienna.  The  practical  test  consists  in 
being  placed,  suddenly  and  without  previous  warning,  in  charge  of  a 
force  consisting  of  not  less  than  three  battalions  of  infantry,  two 
squadrons  of  cavalry,  and  half  a  battery  of  artillery,  with  orders  to 
carry  out  some  general  idea,  given  by  the  examining  officer.  The 
theoretical  knowledge  lies  in  all  that  appertains  to  military  effi- 
ciency. 

The  minimum  of  time  to  be  spent  in  a  junior  position  before  pro- 
motion is  as  follows  : — 

To  Captain,  four  years  as  a  subaltern. 

To  Major,  four  years  as  a  Captain. 

To  Colonel,  three  years  as  a  Field  Officer. 

After  three  years'  service,  aspirants  to  the  Stafi*are  allowed  to  enter 
the  Staff  College  or  Kriegs  Schule.  The  course  of  study  lasts  two 
years,  and  comprises  much  the  same  subjects  as  are  taught  in  other 
colleges  of  a  like  nature,  but  to  the  notable  exclusion  of  mathematics 
in  any  shape  or  form.    .  . 

An  Officer  can  leave  the  Standing  Army  at  his  own  request  after 
one  year's  service,  but  he  must  enter  the  Reserve  or  Landwehr,  unless 
he  has  attained  the  limit  of  the  32nd  year  of  age  

Foreigners  are  no  longer  admitted  into  the  Austrian  Service  so 
freely  as  formerly.  Now,  they  must  obtain  the  formal  authorization  of 
their  Governments,  produce  certificates  as  to  character  and  probity, 
pass  through  every  grade  of  the  military  hierarchy,  and,  like  born 
Austrians,  speak  fluently  one  of  the  numerous  dialects  of  the  empire 
besides  German,  before  they  are  eligible  for  promotion.  At  home, 
then,  I  take  it  they  will  find  it  more  comfortable  to  act  upon  the  trite 
saying,  "  Dulce  et  decorum  est  pro  patria  mori." 

I  have  shown  how  easy  it  is  to  pass  from  the  non-commissioned  to 
the  commissioned  ranks,  but  the  Austrian  Government  does  not  ignore 
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the  necessity  of  having  experienced  and  reliable  "  Unteroffiziere.''  A 
limited  member  are  therefore  permitted  to  re-engage  with  the  consent 
of  their  Commanding  Officers  for  a  further  period  of  service  after  the 
termination  of  the  first  three  years.  The  re-engagement  dates  from 
the  first  of  January,  and  is  never  for  more  than  one  year  at  a  time. 
Every  re-engaged  non-commissioned  Officer  receives  a  daily  addition 
of  15  kreutzers  to  his  pay,  and  a  gratuity  of  60  florins  at  the  end  of 
the  first  year  if  he  then  takes  his  discharge  ;  120  at  the  end  of  the 
second  ;  190  florins  after  three  extra  years ;  260  after  four  ;  and  1,260 
florins,  or  £100,  after  twelve,  besides  the  certainty  of  a  comfortable 
and  honourable,  if  not  very  lucrative,  Government  situation. 

The  Standing  Army 

must  now  be  considered.  It  naturally  forms  the  military  training 
school  of  the  country. 

The  tactical  units  are  the  division  and  the  brigade.  A  division 
consists  of  two  or  three  brigades.  An  infantry  brigade  is  composed  of 
two  regiments  of  the  Line  and  one  of  Rifles.  A  cavalry  brigade  is 
made  up  of  two  or  three  regiments,  to  which  is  usually  attached  a 
battalion  of  Rifles. 

The  Standing  Army  is  divided  into  24  divisions,  consecutively 
numbered.  The  21st,  22nd,  and  23rd  divisions  are  composed  of 
Frontier  troops. 

These  24  divisions  contain  71  brigades,  52  of  infantry  and  19  of 
cavalry.  The  brigades  are  usually  known  by  the  names  of  their  Com- 
manders A  Field  Marshal  Lieutenant,  corresponding  to 

a  Lieutenant- General,  commands  a  division  as  a  rule,  and  a  Major- 
General  a  brigade. 

The  Infantry 

of  the  Austrian  Army  possesses  no  Corps  of  Guards,  except  a  small 
body  of  Gentlemen- at- Arms,  who  guard  the  person  of  the  Sovereign, 
and  are  termed  the  Imperial  and  Royal  Guards. 

The  infantry  of  the  Line  consists  of  80  regiments,  corresponding  to 
the  80  recruiting  districts  into  which  the  Austro-Hungarian  Monarchy 
is  divided.  Each  district  has  its  regiment  of  infantry,  of  cavalry,  and 
battery  of  artillery  to  supply. 

The  regiments  are  numbered  from  1  to  80,  and  are  known  by  their 
number  and  the  name  of  their  honorary  proprietor. 

A  regiment  is  commanded  by  a  Colonel  or  Lieutenant- Colonel.  It 
consists  of  five  field  battalions  of  four  companies  each,  and  one  reserve 
battalion  of  five  companies. 

The  battalion  is  commanded  by  a  Lieutenant- Colonel  or  Major. 

.  .  .  .  The  companies  of  the  field  battalions  are  nu.mbered  con- 
secutively from  1  to  20,  those  of  the  reserve  battalion  from  1  to  5. 

The  stations  of  the  first  three  battalions  of  a  regiment  are  those 
which  are  most  suitable  for  the  public  service  ;  those  of  the  fourth  and 
fifth  battalions,  of  which  the  cadres  only  are  maintained  in  time  of 
peace,  are  invariably  within  the  recruiting  district  for  the  purpose  of 
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the  periodical  manoeuvres  of  the  reserve.  The  cadre  of  the  reserve 
battalion  is  stationed  at  the  head- quarter  town  of  the  district.  To  it 
are  usually  attached  those  persons  who  have  to  undergo  eight  weeks' 

training  prior  to  enrolment  in  the  Landwehr  The  strength 

of  a  battalion  on  the  peace  footing  is  14  Officers  and  372  men;  and  of 
a  regiment  89  Officers  and  1,434  men. 

A  company  on  the  peace-footing  has  three  Officers  and  95  non-com- 
missioned Officers  and  men  The  mobilisation  of  the 

Standing  Army  is  effected  by  calling  in  the  men  on  furlough  and  the 
reserve.  The  complement  of  Officers  is  likewise  made  up,  and  further 
by  the  commissioning  of  cadets  if  necessary. 

A  battalion  on  the  war  establishment  numbers  18  Officers  and  934 
men;  a  regiment  133  Officers  and  5,935  men,  of  whom  17  Officers  and 

350  men  are  non-combatant  A  company  on  the  war 

strength,  is  composed  of  4  Officers  and  236  non-commissioned  Officers 
and  men,  to  it  then  are  further  added  four  pioneers,  and  three  bearers 
of  the  wounded  The  rifle  troops  consist  of  one  rifle  regi- 
ment and  33  independent  field  battalions.  The  Tyrolese  riflemen, 
whose  fame  has  endured  through  long  ages,  are  organised  in  seven 
battalions  of  four  companies  each,  seven  reserve  companies,  and  one 
additional  battalion,  the  cadre  only  of  which  is  maintained  in  time  of 
peace. 

The  Austrian  infantry  is  now  armed  with  the  "  Werndl  "  breech- 
loading  rifle,  a  somewhat  heavy  weapon  and  clumsy  to  the  eye,  though 
very  formidable  in  competent  hands.  The  ammunition  pouches  of  the 
privates  contain  72  rounds ;   of  the  non-commissioned  Officers  24. 

There  was  a  time  when  the  smart  white  tunics  of  the 
Austrian  infantry  were  well  known  in  every  salon  in  Europe,  and  the 
human  masses  of  snowy  white  captivated  foreign  critics  no  less  than 
they  offered  a  fatal  mark  for  hostile  bullets  in  the  field.  Now,  however, 
the  white  has  been  superseded  by  a  bluish-grey,  and  belts  of  un- 
tanned  leather  have  taken  the  place  of  pipeclayed  straps.  Hungarian 
regiments  are  still  allowed  to  wear  their  peculiar  close-fitting  blue 
pantaloon  terminating  in  the  boot. 

Far  be  it  from  me  to  presume  to  say  that  Austria  has  gone  too  far 
in  her  honest  desire  to  sacrifice  effect  to  utility,  but  I  have  heard  men 
of  experience  and  observation  remark  in  Vienna,  that  the  slouching 
gait  of  the  sentries,  and  their  ill- worn  uniform,  shows  that  a  new 
feeling  of  disregard  of  personal  appearance  has  sprung  up  in  the  Army. 
One  of  the  most  illustrious  of  contemporary  celebrities,  who,  now 
alas,  lies  asleep  in  a  temporary  resting  place  not  many  miles  from  this 
Institution,  publicly  warned  armies  against  the  fostering  of  so  per- 
nicious a  feeling  from  the  palace-prison  to  which  he  had  been  chiefly 
driven  by  the  excessive  encouragement  of  it,  and  its  concomitant  evils. 
Yet  the  danger  may  only  lie  in  the  limit  imposed,  rather  than  in  the 
feeling  itself,  for  there  could  be  no  more  unsoldierlike  sight  to  our 
insular  eyes  than  the  Prussian  Gruardsman  rolling  backwards  and  for- 
wards on  sentry  go,  and  steadily  ignoring  such  a  thing  as  the  manual 
exercise  in  the  manipulation  of  his  rifle ;  yet  what  finer  troops  could 
there  be  in  the  field  ? 
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The  Cavalry 

of  Austria,  and  yet  more  so  of  Hungary,  is  world- renowned.  Aye,  gentle- 
men, many  a  square  has  been  broken,  many  an  advance  covered,  many 
a  retreat  gloriously  defended,  by  those  splendid  horsemen.  Although 
it  is  stated  that  they  have  lost  something  of  their  old  prestige,  have 
fallen  somewhat  from  their  pinnacle  of  perfection  since  the  change  in 
the  war  functions  of  that  arm,  we  may  be  sure  that  many  an  additional 
proof  of  valour  will  be  shown  by  them  to  any  future  enemies  of  his 
Imperial  Majesty. 

The  cavalry  of  the  Austrian  Army  consists  of  41  regiments,  whereof 
14  are  Dragoons,  14  Hussars,  and  13  Lancers. 

Each  regiment  is  composed  of  six  field  squadrons,  numbered  1  to  6, 
one  depot  squadron  for  the  training  of  recruits  and  remounts,  and  one 
reserve  squadron. 

Three  squadrons  form  a  regimental  division  or  wing. 

The  strength  of  a  squadron  on  the  peace  footing,  is  5  Officers,  1 
Officer's  substitute,  and  130  non-commissioned  Officers  and  men, 
whereof  16  are  dismounted ;  on  the  war  establishment,  165  non- 
commissioned Officers  and  men,  of  which  20  are  dismounted.  . 
A  cavalry  regiment  takes  the  field  with  about  30  Officers  and  870 
sabres.  The  reserve  squadron  is  usually  detached  for  escort  and 
orderly  duty,  the  protection  of  baggage,  &c.,  by  which  means  the  six 
field  squadrons  are  kept  together. 

The  total  combatant  strength  of  the  Austrian  cavalry  is  about 
36,000  men,  armed  with  the  sabre,  a  breech-loading  carbine  and  pistol, 
and  the  lancers  with  a  lance.  The  pouches  contain  30  carbine  and  15 
pistol  rounds. 

The  training  of  the  Austrian  cavalry  is  now  based  upon  the  latest 
and  most  approved  principles.  Outpost  and  reconnaissance  duties  are 
ceaselessly  studied. 

Each  regiment  draws  its  recruits,  who  are  selected  for  their  previous 
association  with  horses,  from  the  one  or  two  infantry  recruiting  dis- 
tricts to  which  it  is  assigned.  The  preliminary  training  of  recruits 
begins  in  the  autumn  at  the  depot  squadron,  from  whence  in  the  spring 
they  are  drafted  to  the  field  squadrons. 

Re-engagement  year  by  year  is  considerably  encouraged  in  the 
cavalry,  but  the  number  of  re-engaged  men  must  not  exceed  90  per 
regiment. 

But,  gentlemen,  at  the  present  juncture,  when  such  earnest  atten- 
tion is  being  directed  to  the  supposed  failing  supply  of  horses  in  this 
kingdom,  and  serious  apprehensions  enter  into  the  most  non-alarmist 
minds  of  the  difficulty  that  would  be  experienced  in  meeting  any 
extensive  demand  either  for  offensive  or  defensive  purposes,  I  venture 
to  think  you  will  feel  more  interest  in  the  remounting,  than  in  the 
recruiting  system  of  the  Austrian  cavalry.  I  will,  therefore,  pass  on  to 
it  at  once,  although  a  new  law  on  the  subject  is  at  present  under  dis- 
cussion at  Vienna. 

I  cannot,  however,  omit  first  to  direct  your  notice  to  a  very  admirable 
institution  in  the  Austrian  cavalry.    The  mounted  arms  are  now  pushed 
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SO  far  in  advance  of  fclie  main  force,  that  it  is  above  all  things  desirable 
for  them  to  possess  in  themselves  all  the  mechanical  skill  they  may 
chance  to  require.  For  this  purpose,  the  fourth  section  of  the  sixth 
squadron  of  regiments  is  composed  of  artisans,  who,  besides  their 
regular  training,  are  especially  instructed  in  practical  engineering, 
in  the  laying  and  repairing  of  communications,  and  more  particularly 
of  railroads. 

The  remounts  are  supplied  in  part  from  the  Government  breeding  esta- 
blishments, of  which  there  exist  no  less  than  twelve,  and  in  part  by  the 
purchase  of  the  horses  at  a  predefined  price,  which  have  been  bred 
therein  and  sold  to  agriculturists  and  others,  on  the  understanding  of 
the  call  that  may  possibly  be  made  upon  them.  It  is  well  known  what 
excellent  English  blood  has  passed  into  these  Austrian  haras,  and  it  is, 
indeed,  high  time  to  impose  some  restraint  on  foreign  countries  profiting 
so  much  more  than  ourselves  by  British  equine  resources.  .  .  . 
After  the  remounts  for  the  current  year  have  been  furnished,  the 
residue  four-year-old  stock  is,  I  believe,  sold  by  public  auction.  No 
cavalry  regiment  is  suffered  to  remount  more  than  12  per  cent,  per 
annum  of  the  mounted  men.  The  remounts  are  distributed  so  that 
two-fifths  of  the  horses  are  from  14i'3  to  15"1  high,  and  three-fifths  15*2 
and  3,  or  over. 

Subaltern  officers  are  mounted  at  the  public  cost.  Stafi*  Officers, 
Captains,  and  one  year  volunteers  have  to  provide  their  own  horses. 

Tlie  Artillery 

is  the  arm  we  will  now  briefly  consider.  Its  splendid  history  you 
cannot  ignore,  and  its  skilful  handling  and  glorious  devotion  on  the  fatal 
day  of  Koniggratz,  will  still  be  fresh  in  your  minds. 

The  Austrian  artillery  consists  of  twelve  regiments  of  field,  and 
twelve  battalions  of  garrison  artillery.  The  former  are  designated  by 
their  consecutive  numbers,  and  the  names  of  their  proprietors.  The 

latter  simply  by  their  numbers  A  field  artillery  regiment 

is  commanded  by  a  Colonel,  and  consists  of — 

4  four-pounder  foot  batteries. 

3  ,,  horse  batteries. 

5  eight-pounder  foot  batteries. 
The  cadre  of  a  depot  battery,  and 

The  cadres  of  five  ammunition  columns. 

In  war,  a  thirteenth  battery  can  be  added  to  the  regiment,  and  tie 
calling-in  of  the  men  on  furlough  and  in  the  reserve,  brings  tie 
batteries  up  to  their  full  strength,  i.e.,  from  the  aggregate  total  per 
regiment  of  75  officers,  1,415  men,  and  532  horses,  to  97  officers, 
3,558  men,  and  2,795  horses.  In  time  of  peace,  the  batteries  are  dis- 
tributed throughout  the  monarchy,  in  the  manner  most  beneficial  to 
the  public  service.  In  the  field,  each  corps  d'armee  of  three  divisiors 
of  infantry  is  allotted — 

4  four- pounder  foot  batteries. 
2         „  horse  „ 

6  eight-pounder  foot  „ 
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Together  with  the  first  four  of  the  artillery  train  columns  of  a 
regiment. 

A  cavalry  division  has  two  four-pounder  horse  batteries  attached 
to  it. 

A  battalion  of  garrison  artillery  consists  of  the  battalion  stafi*  and 
six  companies.  To  the  9th  battalion  of  garrison  artillery  three  moun- 
tain batteries  and  (likewise  one  each  to  the  11th  and  12th  battalions) 
are  attached  ....  The  artillery  recruits  are  obtained  in  the 
same  way  as  those  for  the  infantry  and  cavalry,  from  specially  assigned 
recruiting  districts.  They -are  generally  those  of  a  superior  intellectual 
class.  Mountain  batteries  seek  men  who  are  inhabitants  of  hilly 
districts. 

The  horses  are  furnished  by  the  remount  establishments  in  the  pro- 
portion of  one-third  15*3  high  and  over,  one-third  15*2,  and  one-third 
15-1. 

The  Engineers 

of  the  Austrian  Army  consist  of  two  regiments  of  five  battalions  each, 
with  four  active  and  eight  reserve  companies,  and  one  depot  battalion 
of  five  companies.  There  are,  consequently,  25  companies  in  each 
regiment,  which,  commanded  by  a  Colonel,  has  in  peace  a  complement 
of— 

,  118  ofl&cers  and  2,736  men. 

The  Transport  Service 

of  the  Austrian  Army  is  conducted  by  the  Military  Transport  Corps, 
which  consists  of  36  field  squadrons,  22  of  which  on  mobilisation  are 
assigned  to  the  infantry  divisions,  five  to  the  cavalry,  four  to  army  corps 
head-quarters,  and  two  to  general  head-quarters. 

The  strength  of  the  several  squadrons  varies,  according  to  the  nature 
of  its  duties,  from  260  to  360  ofiicers  and  men,  with  from  330  to  430 
horses,  and  about  100  waggons  and  carts. 

This  system  of  transport  appears  to  be  less  calculated  to  attain  that 
great  desideratum  of  having  the  baggage  well  up  with  the  troops, 
which  is  achieved  by  the  Hussian  and  now  by  our  own  regimental 
methods. 

The  Hosj)ital  Corps 

consists  of  23  divisions.  Their  duties  are  solely  in  the  hospitals  ;  that 
all-important  duty  of  bearing  the  wounded  from  the  field  being  per- 
formed regimentally  by  trained  men. 

Time  will  not  permit  me  to  make  additional  demands  on  your 
patience  by  referring  to  the  detailed  organization  of  the  reserve 
and  landwehr.  The  former  is  subjected  to  periodical  trainings,  not 
exceeding  three  of  four  weeks  each,  in  the  course  of  its  seven  years' 
service.  The  minute  the  word  goes  forth  for  mobilisation, —  should  such 
unhappily  become  necessary, — it  will  be  united  with  the  Standing  Army. 
The  landwehr  has  no  annual  training,  but  in  that  force,  where  youths 
and  veterans  meet,  the  field  army  has  a  powerful  support  in  numbers, 
no  less  than  in  quality. 
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I  am  free,  gentlemen,  to  admit  that  my  account  of  the  Austrian  Army 
has  been  far  from  complete ;  yet,  if  it  induce  any  one  of  you  to  enter 
into  closer  acquaintance  with  a  body  with  which  our  service  is  knit  by 
the  bonds  of  mutual  esteem,  my  object  will  have  been  fully  attained.  I 
have  now  but  to  express  my  sincere  acknowledgements  to  you,  Sir,  for 
the  honour  you  have  done  me  in  presiding  here  to-day,  and  to  you, 
gentlemen,  for  the  consideration  with  which  you  have  been  pleased  to 
listen  to  my  narrative. 


DESCRIPTION  OF  THE  TORPEDO  BOATS  FORTUNE 
AND  "TRIANA,"  UNITED  STATES'  NAVY. 

By  Lieut.  J.  Townsend  Bucknill,  R.E. 

These  vessels  were  employed  as  tugs  during  the  civil  war,  and  were 
lying  at  the  Washington  Navy  Yard  in  January,  1872.  One  of  them, 
the  "Fortune,"  had  then  been  converted  into  a  torpedo  boat,  and  was 
in  commission,  but  the  other  was  undergoing  a  refit  and  alteration,  so 
as  to  convert  her  into  a  similar  torpedo  vessel. 

The  navy  yards  of  the  United  States  are  all  open  to  the  public,  and, 
although  I  could  gain  very  little  information  respecting  these  torpedo 
boats,  I  was  enabled,  by  a  hurried  inspection  of  the  "  Triana,"  to  take 
the  following  details,  the  approximate  accuracy  of  w^hich  can  be  relied 
upon : 

Size,  170  to  180  tons. 

Length  over  all,  130  feet. 

Beam,  about  25  feet. 

Draught,  from  8  to  9  feet. 

Engine  125  H.P.  single  vertical  cylinder,  direct  acting. 
Speed,  7  knots. 

Burns  11  tons  of  coal  in  24  hours. 
Carries  95  tons. 

Rig,  fore  and  aft  schooner,  pole-masted. 

Spread  of  canvas  unknown,  but  small. 

Freeboard,  about  5  feet. 

Bulwarks,  about  3  feet. 

Top-hamper,  as  usual,  with  American  tugs. 

The  deck  of  the  "Triana"  had  been  removed,  and  she  was  being 
strengthened  throughout,  but  more  especially  in  those  portions  near 
the  bow. 

About  4  or  5  feet  below  the  normal  water-line,  an  iron  nozzle  was 
fixed  in  line  with  the  stem  or  fore-foot  by  means  of  two  ears,  which 
were  riveted  to  the  sides  of  the  vessel.  This  nozzle,  which  projected 
in  front  of  the  stem,  was  bored  out  to  form  a  hole  a  little  over  10  inches 
in  diameter,  and  in  the  top  of  the  nozzle  a  large  U-shaped  aperture  was 
made,  into  which  an  iron  door  could  swing  when  the  torpedo  was  pushed 
from  the  interior  of  the  vessel,Figs.  (5),  (2),  (3).  This  door,  in  its  normal 
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position,  hung  by  its  own  weight  vertically  across  the  opening,  which 
led  into  the  interior  of  the  vessel  by  a  large  brass  pipe  (10  inches  dia- 
meter internally)  that  was  attached  to  the  inner  side  of  the  nozzle.  This 
pipe,  as  well  as  the  nozzle,  had  an  inclination  upwards  towards  the 
stern  of  about  1  in  6,  or  1  in  5,  and  at  a  distance  of,  apparently,  some 
7  or  8  feet  from  the  stem,  the  pipe  terminated  in  a  flange  by  which  it 
was  attached  by  screw  bolts  to  a  valve  box,  as  shown  in  figs.  (4),  (1), 
containing  a  valve  to  be  worked  by  hand.  To  the  inner  side  of  the 
valve-box  another  brass  pipe  was  attached  by  screw  bolts,  and  the  pipe 
was  only  cylindrical  for  a  distance  of  12  or  14  inches,  after  which  the 
upper  half  was  entirely  cut  away,  see  fig.  (1),  and  a  slot  made  in  the 
lower  portion,  as  shown  in  fig.  (6).  The  segmental  portions  were  sup- 
ported on  three  brackets  (a)  (b)  (b),  figs.  (1),  (7),  (8).  The  bracket 
at  (a)  was  made  in  two  separate  pieces,  so  as  to  give  room  for  the 
motion  of  a  wheel  (w)  (12"  diameter),  grooved  to  carry  a  1^"  wire 
rope.  The  brackets  (b)  (b)  were  provided  with  a  deep  central 
slot,  so  that  the  wire  rope  could  work  through  them,  see  fig.  (8). 
Behind  this  arrangement  were  four  larger  cast-iron  brackets,  placed  at 
central  intervals  of  about  4  or  5  feet.  Upon  these,  and  in  the  brass 
tube  before-mentioned,  see  figs.  (1),  (9),  (10),  slid  the  torpedo  out- 
rigger, which  consisted  of  a  cast-iron  tube  some  23  feet  long,  7|-"  to  8" 
internal  diameter  left  rough,  and  having  an  external  diameter  of  10", 
obtained  by  accurate  turning  in  a  lathe.  This  tube  weighs  about  one 
ton.  The  outer  end  that  is  projected  in  front  of  the  vessel  and  carries 
the  torpedo  was  reduced  for  a  length  of  about  one  foot,  to  a 
diameter  of  8"  or  9",  and  was  cast  solid  for  5"  or  6"  at  the  extremity, 
and  a  small  hole,  about  |"  diameter,  was  bored  centrally,  through 
which  the  electric  wires  for  the  firing  arrangement  were  to  be  led. 
The  tube  was  to  be  run  in  and  out  by  the  wire  rope  before-mentioned. 
The  rope  was  in  two  pieces,  and  the  ends  of  each  attached  to  a  link 
that  keyed  to  two  small  ears  cast  on  the  bottom  of  the  tube  at  its  inner 
extremity,  figs.  (11),  (12).  The  remainder  of  each  rope  was  coiled  on 
the  right  and  left  side  respectively  of  a  grooved  drum  (9  grooves) 
about  20"  diameter ;  thus,  when  one  rope  was  coiled  in,  the  other 
was  slacked  out,  and  vice  versa.  The  drum  was  carried  on  suitable 
brackets  fixed  to  the  end  of  the  wooden  beam,  and  was  turned  by  a 
cog-wheel  of  like  diameter  (72  cogs)  gearing  into  a  smaller  wheel 
(24  cogs)  driven  by  two  handles  worked  by  men  standing  on  either 
side  of  the  beam.  On  one  side  of  the  drum  was  fixed  a  pawl  and 
ratchet.  To  the  inner  end  of  the  tube  an  iron  guide  ^"  X  1^"  was 
studded ;  this  engaged  in  a  groove  |"  X  ^'  cut  in  the  side  of  a  rail 
bolted  to  the  brackets  and  brass  piece,  see  figs.  (13),  (14),  (1),  and  the 
tube  was  thus  prevented  from  turning  as  it  was  run  in  and  out. 

About  16"  from  the  inner  end  of  the  tube,  a  1"  screw  plug  was  fixed 
in  the  top,  it  projected  about  2|  or  3  inches ;  its  use  I  could  not  dis- 
cover.   See  fig.  (11). 

Should  the  wire  rope  slacken  by  stretching  it  could  be  taughtened 
up  by  the  arrangement  shown  in  figs.  (1),  (15),  (16).  The  axle  of  the 
wheel  (w)  was  suspended  by  two  hanging  arms  pivoted  on  the  brass 
pipe  just  inside  the  valve  box,  and  a  forked  arm  engaged  the  axle 
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inside  these  arms.  This  forked  arm  terminated  in  a  f "  rod  threaded 
at  its  extremity  to  receive  two  nuts.  The  rod  passed  through  a  lug 
cast  on  the  bottom  of  the  valve  box,  and  by  altering  the  set  nuts  on 
either  side  of  this  lug,  the  wire  rope  could  be  taughtened  up  or  slacked 
off  as  required. 

I  was  informed  that  the  torpedo  employed  was  of  cast  iron,  about 
4  feet  long  and  10"  external  diameter,  and  that  the  charge  was  con- 
tained in  an  internal  copper  cylinder.  Also,  that  the  torpedo  case  was 
attached  to  the  end  of  the  tube  by  an  iron  ring  fitting  on  the  reduced 
part  of  the  tube  and  over  the  inner  end  of  the  case.  This  ring  is 
destroyed  by  the  explosion  of  the  torpedo,  but  the  tube  remains  un- 
injured, the  charge  being  limited  to  100  or  120  lbs.  of  "  cannon  "  gun- 
powder. I  was  informed  by  a  high  authority,  that  it  was  possible 
to  load,  run  out,  fire,  and  run  in,  in  from  three  to  four  minutes,  and 
that  the  arrangement  gave  the  greatest  satisfaction. 

In  the  "  Triana  "  class  of  torpedo  boats,  a  bulkhead  was  placed 
about  42  feet  from  the  bow ;  behind  this,  was  stowed  the  coal,  and  then 
came  another  bulkhead,  20  feet  behind  the  first.  A  powerful  steam 
bilge  pump  was  fixed  in  the  forecastle  as  an  additional  precaution. 
Portions  of  the  engine  and  boiler  w^ere  above  the  water-line  and  much 
exposed  to  shot.  The  steam  was  super-heated  in  a  dome  surrounding 
the  funnel,  at  least  10  feet  above  the  deck.  To  a  certain  extent  these 
vessels  are  experimental  only,  but  several  vessels  (number  unknown) 
of  the  United  States'  I^avy,  ostensibly  tug  and  despatch  boats,  are  in 
reality  torpedo-boats  fitted  up  on  the  tubular  principle  described,  or 
on  some  modification  of  it.  In  some,  the  tube  is  thrust  out  by  a  screw 
worked  by  steam  power,  but  the  arrangement  described  was  preferred 
as  being  the  simplest  and  best. 

It  is,  I  think,  evident  that  the  Americans  have  in  this  apparatus 
sought  as  much  as  possible  to  minimize  the  mechanical  intricacies,  to  a 
certain  extent  inherent  in  this  class  of  torpedo,  and  if  the  information 
I  received  be  correct — viz.,  that  several  vessels  are  armed  in  this  manner, 
it  would  appear  that  the  Americans  are  thoroughly  satisfied  with  the 
arrangement. 

One  of  the  first  considerations  obtained  by  investigating  this 
apparatus,  is  that  the  experiments  of  a  foreign  Power  have  disclosed  the 
fact  that  it  is  possible  to  fire  a  charge  of  100  or  120  lbs.  of  Mammoth 
powder  or  "cannon"  powder  at  the  end  of  a  cast-iron  tube,  of  the 
dimensions  given,  without  damaging  that  tube.  Doubtless  a  very  small 
charge  of  dynamite,  dualin,  compressed  gun-cotton,  or  nitroglycerine, 
would,  if  detonated  in  the  same  position,  utterly  destroy  the  cast-iron 
tube.  This  fact  being  digested,  the  next  consideration  and  question 
that  arises  is,  whether  100  lbs.  of  common  gunpowder  exploded  7  or  8 
feet  below  the  surface,  and  in  contact  with  the  outer  skin  of  an  iron- 
clad will  cause  great  damage  to  such  a  vessel  ?  Another  question 
suggests  itself.  Could  not  a  similar  apparatus  be  placed  inside  the  stem 
of  our  existing  ironclads  ?  If  so,  would  not  the  ramming  power  of  such 
a  vessel  be  enormously  enhanced  ?  But  the  Americans  do  not  seem  as 
yet  to  have  applied  this  plan  of  working  a  torpedo  from  the  interior 
of  a  vessel  to  any  of  their  frigates,  corvettes,  or  other  cruisers  ;  and 
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I  was  unable  to  discover  what  apparatus  tliej  intended  to  fit  or  board 
the  three  new  torpedo- vessels  they  had  commenced  the  year  before  last. 

The  following  are  some  of  the  advantages  obtained  by  the  employ- 
ment of  the  tubular  arrangement  for  outrigging- torpedoes  that  has 
been  described  in  the  foregoing  paper : 

1.  Ease  of  fixing  and  working  the  torpedoes  from  a  position  of 
comparative  safety. 

2.  Quickness  of  the  operation  of  re-fixing,  booming  out,  &c. 

3.  Vessel  not  impeded,  or  her  speed  lessened  by  the  apparatus,  the 
tube  not  being  thrust  out  until  just  before  it  is  intended  to  use  it. 

4.  Everything  out  of  sight  of  the  enemy,  and  the  vessel's  true 
character  thereby  concealed. 

5.  By  the  use  of  the  electric,  in  place  of  the  chemical  fuze,  danger 
to  friendly  vessels  is  minimized,  and  accidental  explosions  from  the 
torpedo  striking  against  any  snag  or  other  impediment,  prevented. 
Moreover,  the  explosion  of  the  torpedo  when  in  actual  contact  with  the 
enemy's  vessel  is  ensured  and  the  chance  of  a  failure,  such  as  Captain 
Davidson  experienced  when  he  rammed  the  "  Minnesota"  with  the  Con- 
federate torpedo  boat  "  Squib,"  and  which  he  attributed  to  the  slowness 
of  action  of  the  chemical  non-electric  fuze  allowing  the  "  Squib,"  to 
recoil  a  short  distance  before  the  torpedo  exploded,  is  by  the  use  of 
the  electric  fuze  guarded  kgaihst-;  for  it  is  easy  to  arrange  the  electrical 
portion  of  the  ap|)a*Ht7U^  so  that  " :t'he-'".t.brpedo  can  be  fired  either  by 
judgment  or  by  contact, ^tb^ev  former  being  only  resorted  to  when  the 
contact-arrangement  fails  to  perform  its  functions.  I  was  unable  to 
discover  what  the  electrical  arrangements  used  by  the  Americans  on 
board  the  "  Triana  "  class  of  torpedo  vessels,  actually  were. 

In  conclusion  I  would  beg  to  point  out  that  the  Americans  seem  to 
have  paid  more  attention  to  the  torpedo- apparatus  itself  than  to  its 
protection  from  an  enemy's  shot.  This  consideration  has  been  carefully 
thought  out  elsewhere,  and  we  have  only  to  combine  in  the  same 
craft  the  tubular  arrangements  described  in  the  foregoing  paper,  with 
the  almost  shot-proof  deck  and  noiseless  engines  of  other  existing  and 
known  types  of  torpedo  vessels  to  obtain  a  thoroughly  trustworthy 
and  efiicient  class  of  vessels  for  use  on  our  coast  defences. 
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REPORT  OF  A  RECONNAISSANCE  OF  THE  NORTH-WEST 
PROVINCES  AND  INDIAN  TERRITORIES  OF  THE 
DOMINION  OF  CANADA,  AND  N/^RRATCVE  OF  JOURNET 
ACROSS  THE  CONTINENT  THROUGH  CANADIAN  TER- 
RITORY  TO  BRITISH  COLUMBIA  AND  YANCOUYER 
ISLAND. 

Communicated  by  Colonel  Robertso^t-Ross,  Commanding  the  Militia 
of  Canada  and  Adjutant- General  of  Militia  in  1872. 

Chapter  L 

On  tlie  termination  of  the  annual  training  of  the  Militia  in  the  Pro- 
vinces of  Ontario  and  Quebec,  I  proceeded  from  Ottawa  in  the  first 
instance,  via  Lake  Superior  and  the  "  Dawson  Route  "  to  Manitoba,  and 
in  accordance  with  instructions,  subsequently  crossed  the  Continent 
through  Canadian  territory  to  the  Pacific  Coast  and  Yancouver  Island, 
travelling  nearly  the  whole  distance  from  Fort  Garry  on  horseback. 

Leaving  Collingwood  on  the  I6th  July,  in  the  steamboat  for  Thunder 
Bay  (Lake  Superior),  the  vessel  reached  her  destination  early  in  the 
morning  of  the  22nd,  stopping  e}i  route  at  the  settlements  of  Owen 
Sound,  Leith,  and  Killarney,  on  the  shores  of  Lake  Huron,  and  at 
Gargantua  Bay,  Michipicoton  Island,  and  Neepigon,  on  Lake  Superior. 
Neepigon  Bay  is  a  good  and  safe  harbour,  and  the  place  itself  is  pro- 
bably destined  to  be  of  great  importance  in  connection  with  the 
Canadian  Pacific  Raihvav.  On  arrival  at  Prince  Arthur's  Landing^, 
I  found  that  a  considerable  and  apparently  thriving  settlement  had 
already  sprung  up  at  that  place.  The  population  now  numbers  about 
oOO ;  many  good  houses  have  been  erected,  and  municipal  government 
has  been  established.  Thunder  Bay  is  one  of  the  best  and  safest 
harbours  on  the  north  shore  of  Lake  Superior,  and  the  surrounding- 
scenery  is  very  beautiful.  For  want  of  a  proper  Avharf,  considerable 
inconvenience  is  experienced,  but  as  the  one  now  in  course  of  construc- 
tion will  be  completed  shortly,  the  landing  facilities  will  then  be  greatly 
improved  and  be  all  that  is  likely  to  be  required  for  some  time  to  come 
Owing  to  the  great  mineral  resources  and  the  valuable  silver  and  copper 
mines  which  exist  in  this  neio-hbourhood,  and  from  the  excellence  of  its 
harbour,  it  may  reasonably  be  expected,  that  a  wealthy  and  important 
settlement  will  ere  long  be  established  at  Thunder  Bay. 

From  Prince  Arthur's  Landing  I  proceeded  on  the  22nd  July,  by 
waggon  in  one  day,  to  Lake  Shebandowan,  a  distance  of  about  45 
miles,  by  what  may  now  be  fairly  considered  a  good  road.    All  the 
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streams  have  been  bridged,  and  a  very  substantial  structure  is  erected 
across  the  Matawan.  When  this  road  shall  have  been  gravelled 
throughout  its  entire  length,  which  will  probably  be  effected  this 
summer,  it  will  be  as  good  a  one  as  can  be  desired.  The  country 
through  which  the  road  passes  from  Lake  Superior  to  Shebandowan  is 
well  wooded  and  much  better  suited  for  settlement  than  is  generally 
supposed.  Although  the  soil  in  the  immediate  neighbourhood  o£ 
Prince  Arthur's  Landing  is  somewhat  sandy,  the  greater  part  of  the 
country  passed  through  is  perfectly  well  suited  for  farming  and  agri- 
culture. At  the  Matawan  River,  farming  operations  had  commenced ; 
very  fine  timothy  hay  had  already  been  raised  at  that  place,  and  the 
growth  of  the  vegetables  and  cereals  which  had  been  but  a  short  time 
before  planted  gave  excellent  promise. 

From  Lake  Shebandowan  I  proceeded  by  cp.noe  to  the  north-west 
angle  of  the  Lake  of  the  Woods  in  seven  days,  a  distance  of  310  miles, 
through  the  chain  of  inland  waters  known  as  the  "  Dawson  Route," 
towed  part  of  the  way  by  tug  steamers.  Considerable  progress  has 
been  made  in  opening  up  and  improving  this  line  of  communication 
through  the  dominion  to  the  vast  and  important  territories  of  the 
north-west,  and  I  am  satisfied  that  if  greater  means  could  have  been 
placed  at  the  disposal  of  Mr.  S.  J.  Dawson,  much  greater  progress 
towards  completing  the  work  would  have  been  made  by  that  able 
engineer.  The  portages  have  been  greatly  improved.  There  were 
horses  or  bullocks  with  carts  or  waggons  on  nearly  all.  In  many 
instances  a  shorter  and  better  route  than  that  originally  followed,  has 
been  adopted,  and  altogether  it  is  now  not  only  a  perfectly  available 
and  valuable  line  of  communication  during  the  open  season,  but  it  is  an 
indispensable  work  towards  the  settlement  of  the  country  through 
which  it  passes. 

At  Fort  Francis  two  steamboats  of  considerable  size  are  being  built ; 
one  has  already  been  launched,  and  both  are  expected  to  be  finished 
early  next  spring.  One  of  these  steamboats  is  intended  for  Rainy 
River  and  the  Lake  of  the  Woods,  the  other  for  Rainy  Lake.  Addi- 
tional tug-steamers  are  also  to  be  obtained,  so  that  by  next  summer  it 
is  expected  there  will  be  steam  power  on  all  the  waters.  When  this 
is  carried  out,  the  journey  from  Lake  Superior  to  Manitoba  through 
Dominion  Territory  will  be  made  comfortably  in  four  or  five  days,  and 
the  transport  of  passengers,  freight,  waggons,  and  horses  by  the 
"  DaAvson  Route,"  effected  without  difficulty. 

For  the  passage  of  troops,  during  the  summer  season,  there  is  now 
no  diflfi-culty.  In  October  last  a  detachment  of  215  soldiers  with  two 
light  field  guns  were  conveyed  in  25  days  from  Collingwood,  in  Ontario, 
to  Fort  Garry,  in  the  Province  of  Manitoba  ;  and  by  next  summer  I 
consider  there  would  probably  be  no  great  difficulty  in  conveying,  if  re- 
quired, both  cavalry  and  artillery,  as  well  as  infantry,  in  considerable 
numbers  by  the  "  Dawson  Route." 

The  country  along  the  banks  of  Rainy  Lake  and  Rainy  River  is 
well  wooded  with  valuable  timber,  extremely  picturesque,  and  still 
better  suited  for  settlement  than  the  country  between  Lakes  Superior 
and  Shebandowan.    The  lakes  and  rivers  teem  with  fish,  and  self- 
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sustaining  settlements  could  be  readily  established  there  witli  advan- 
tage. From  most  careful  enquiries  it  appears  that  tlie  number  of 
Indians  occupying  the  country  along  the  line  of  the  "  Dawson  Route," 
and  who  belong  to  the  Ojibbeway  tribe,  does  not  exceed  a  total  popula- 
tion of  4,000,  of  whom  it  is  believed  about  800  are  men  capable  of 
bearing  arms.  Although  among  these  Indians  there  may  be  some 
restless  characters,  they  are  considered  good  Indians  on  the  whole,  and 
if  kindly  but  firmly  treated,  they  are  not  likely  to  cause  any  interrup- 
tion along  this  route,  or  offer  opposition  to  the  peaceful  settlement  of 
the  country. 

During  the  past  summer,  the  Ojibbeway  tribe  were  apprehensive  of 
an  attack  from  the  Sioux,  their  hereditary  enemies,  dwelling  west  of 
the  Red  River,  on  the  American  side  of  the  international  boundary 
line.  With  a  view  therefore  of  preserving  the  peace  of  the  country, 
supporting  our  Indian  Commissioner  when  engaged  in  making  treaties, 
and  for  the  protection  of  settlers,  I  am  of  opinion  that  it  would  be 
advisable  to  encamp  a  detachment  of  about  100  soldiers  during  the 
summer  months  at  Fort  Francis.  This  force  could  be  taken  from  the 
Militia  now  on  duty  at  Fort  Garry,  returning  to  that  station  for  the 
winter  months.  To  send  an  Indian  Commissioner  unaccompanied  by 
a  military  force  to  make  a  treaty  with  this  tribe  last  summer  proved  a 
failure.  I  would  further  suggest  that  the  employes  of  the  Department 
of  Public  Works  stationed  along  the  line  of  the  "  Dawson  Route,"  who 
will  this  summer  number  about  400  men,  should  be  organized  into  a 
naval  brigade,  to  be  armed  and  equipped  by  the  Militia  Department, 
and  that  the  offer  to  raise  two  volunteer  companies  of  Militia  at  Prince 
Arthur's  Landing,  Thunder  Bay,  be  accepted.  The  existence  of  such 
a  material  power  along  the  line  would,  I  feel  sure,  prove  of  the  greatest 
importance.  There  is  no  doubt  that  the  passage  of  troops  for  the  last 
three  years  proceeding  to  and  from  Fort  Garry  in  support  of  the  civil 
power,  on  missions  of  peace,  has  already  been  attended  with  the  best 
results. 

From  the  north-west  angle  of  the  Lake  of  the  Woods  I  drove  to  Fort 
Garry,  in  Manitoba,  in  a  waggon  with  tvv^o  horses,  a  distance  of  95 
miles  in  a  day  and  a  half,  the  journey  from  Prince  Arthur's  Landing 
thus  occupying  nine  and  a  half  days.  The  road  from  the  Lake  of  the 
Woods  to  Oak  Point,  where  the  prairie  commences,  is  now  as  good  a 
one  as  can  be  found  in  almost  any  country  part  of  the  provinces  3  l 
Ontario  and  Quebec ;  and  from  the  north-west  angle  of  the  Lake  of 
the  Woods  the  ordinary  carts  and  waggons  of  the  country,  and  almost 
any  kind  of  light  carriage  or  vehicle,  can  be  driven  without  difficulty 
during  the  summer  season,  for  1,300  or  1,400  miles  across  the  great 
prairies  of  the  north-west,  through  one  of  the  most  fertile  and  beautiful 
countries  in  the  world,  to  the  Rocky  Mountains. 

Chapter  II. 

Inspections  in  Manitoha. 

Arriving  at  Upper  Fort  Garry  on  the  31st  July,  I  inspected  the 
military  force  on  duty  there  the  following  day,  and  the  detachments 
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stationed  at  the  Lower  Fort  and  in  the  Hudson's  Bay  Company's  post 
near  Pembina,  subsequently. 

The  military  force  authorised  at  present  to  be  maintained  on  duty  in 
Manitoba  consists  of  three  hundred  infantry  formed  into  a  provisional 
four  company  battalion  under  the  command  of  a  Major,  and  an  artillery 
detachment  of  one  Officer  and  25  gunners  ;  but  at  the  time  of  my 
inspection,  tlie  force  was  considerably  below  its  strength,  and  divided 
as  follows : — 

At  Upper  Fort  Garry   181  (all  ranhs) 

At  Lower        „    20  „ 

At  the  Hudson's  Bay  Company's 
230st  near  Pembina   42 

Total   243 

The  decrease  in  the  strength  authorised  which  then  existed,  resulted 
from  the  discliarge  of  time-expired  men,  but  a  considerable  detachment 
was  despatched  to  Fort  Garry  from  the  provinces  of  Ontario  and 
Quebec  in  October  last,  to  complete  the  authorised  strength. 

I  am  happy  to  report  that  on  inspecting  the  infantry  battalion,  I 
found  it  to  be  in  as  satisfactory  a  condition  with  regard  to  drill  and 
discipline,  as  could  reasonably  be  expected,  considering  the  very  short 
periods  allowed  for  the  enlistment  of  the  men,  and  the  Officers'  uncer- 
tain tenure  of  office.  The  companies  stationed  at  Upper  Fort  Garry 
Avere  encamped  at  the  time  of  inspection  on  the  banks  of  the  Assiniboine, 
about  one  mile  from  its  junction  with  the  B,ed  River ;  the  cleanliness, 
neatness,  and  good  order  of  this  camp,  which  was  occupied  during  the 
whole  summer,  reflected  much  credit  on  Major  and  Brevet-Lieutenant- 
Solonel  Irvine,  the  Officer  commanding  the  battalion.  On  inspecting 
the  detachment  at  Pembina  I  found  that  there  was  insufficient  accom- 
modation in  the  small  trading  post  of  the  Hudson's  Bay  Com^pany  at 
that  place  for  the  number  of  men  there  stationed.  In  view  of  this 
fact  therefore,  and  the  desirability  at  the  time  of  strengthening  the 
force  at  Upper  Fort  Garry,  with  the  entire  concurrence  of  the  Lieut.- 
(J-overnor  of  the  province,  I  directed  the  strength  of  the  detachment  at 
Pembina  to  be  reduced  to  1  sergeant,  1  corporal,  and  12  men  ;  and 
there  being  no  necessity  for  keeping  any  detachment  at  Lower  Fort 
Garry,  with  the  concurrence  of  the  Lieut. -Governor,  I  directed  the 
return  of  the  party  there  stationed,  to  the  Upper  Fort.  The  battalion 
is  now  concentrated  in  the  Upper  Fort,  and  as  the  majority  of  the 
men  have  been  recently  enlisted  to  serve  for  a  period  of  three  years,  it 
may  be  expected  that  before  long  the  corps  will  attain  to  a  higher 
degree  of  military  discipline  and  training.  The  respectabihty  of 
character  and  good  conduct  as  men  exhibited  by  the  majority  of  the 
individuals  composing  the  corps  during  the  last  twelvemonths,  has  been 
conspi(mous.  The  soldier-like  bearing  and  discipline  displayed  by  the 
battalion  on  a  recent  occasion  when  called  out  in  aid  of  the  civil  power 
to  quell  a  i-iot  at  the  time  of  the  elections,  proved  it  to  be  a  corps  upon 
v/hicli  the  Government  and  the  country  can  rely.  The  artillery  detach- 
ment Avas  sent  to  Fort  Garry  subsequent  to  my  inspection.  With. 
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regard  to  the  barrack  accommodation  provided  for  the  battalion  in  the 
Hudson's  Bay  Company's  trading  post,  known  as  the  Upper  Fort 
Garry,  I  found  it  to  be  very  inadequate,  unsuitable,  and  generally 
unfit  for  permanent  military  occupation.  The  store  buildings  used  as 
barracks  for  the  men  required  a  considerable  amount  of  repair  to  make 
them  fit  for  occupation  in  winter.  They  consist  of  wooden  sheds,  some 
of  them  mere  shells.  The  building  used  as  the  Officers'  quarters, 
which  originally  was  an  excellent  one,  is  now  very  old  and  decayed. 
A  very  considerable  amount  of  repair  is  required  in  it — thereof  should 
be  entirely  new  shingled,  though  it  is  a  matter  of  doubt  whether  the 
building  will  stand  such  repairs.  The  storage  room  required  for 
military  stores  is  very  inadequate  and  unfit  for  keeping  such  stores 
with  safety  ;  and  they  are  in  eight  different  buildings,  one  good  store- 
house being  all  that  is  required.  The  armoury  in  which  the  spare  rifles 
and  arms  are  kept,  is  very  damp.  A  powder  magazine  is  required  ; 
the  Hudson's  Bay  Company's  magazine  is  generally  well  filled  with 
their  own  powder,  and  is,  moreover,  very  damp.  While  making  this 
report  on  the  state  of  the  barrack  accommodation  at  Fort  Garry,  it  is 
but  due  to  the  Hon.  the  Hudson's  Bay  Company,  to  state  that  every 
assistance  and  facility  in  providing  for  the  want  of  the  troops  has  been 
afibrded  by  the  gentlemen  belonging  to  that  great  trading  Company, 
as  far  as  circumstances  and  their  own  requirements  would  admit.  In 
very  many  instances  they  have  placed  themselves  and  their  em]jloyes 
at  no  inconsiderable  personal  inconvenience,  in  order  to  accommodate 
the  troops,  meet  the  wishes  of  Government,  and  the  emergencies  of  the 
case. 

For  the  last  three  years,  it  has  been  found  necessary  to  maintain  a 
military  force  in  Fort  Garry  where  only  temporary  accommodation,  as 
a  sort  of  makeshift,  can  be  provided.  The  men  suffer  much  during 
the  severe  weather  in  winter  from  want  of  proper  shelter  and  accom- 
modation, it  is  difficult  moreover  to  maintain  good  order  a,nd  discipline 
among  a  body  of  soldiers  when  mixed  up  with  civil  employes  in  a 
Hudson's  Bay  trading  post,  and  the  arrangement  altogether,  except  as 
a  temporary  measure,  is  very  inconvenient  and  unsatisfactory.  Under 
these  circumstances,  provided  it  be  in  harmony  with  the  policy  of 
Government,  I  would  respectfully  urge  that  no  further  time  be  lost  in 
taking  the  necessary  steps  to  supply  the  military  force  required,  with 
proper  barrack  accommodation.  On  enquiring  of  the  men  if  they  had 
any  complaints  to  submit  relative  to  their  pay,  rations,  &c.,  and  general 
treatment,  in  accordance  with  my  duty,  they  expressed  themselves  as 
perfectly  satisfied  with  their  rates  of  pay,  scale  of  rations,  and  treat- 
ment by  their  Officers,  but  invariably  in  the  most  respectful  manner 
complained  of  the  wretched  barrack  accommodation.  I  feel  bound  to 
say  that  their  complaints  on  this  head  were  just,  and  to  state  that  it 
would  be  only  fair  to  meet  the  reasonable  wants  of  the  men  on  this 
point.  At  no  great  expense,  and  with  very  little  trouble,  suitable  log 
huts  can  be  erected  on  advantageous  ground,  and  the  greater  portion 
of  the  work  carried  out  by  the  men  themselves.  This  arrangement 
would,  I  believe,  eventually  be  found  the  most  economical  one  for  the 
country,  if  it  be  the  intention  to  keep  a  military  force  in  Manitoba, 
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and  it  certainly  is  a  very  essential  one  for  maintaining  the  efficiency 
and  welfare  of  troops.  Already  the  amount  of  money  spent  on  repair- 
ing old  buildings  and  constructing  new  ones  in  the  Hudson's  Bay 
Company's  post  would  have  sufficed  to  defray  the  cost  of  providing 
proper  barrack  accommodation  in  log  huts  for  the  force  stationed  at 
Fort  Garry.  I  would  further  urge,  if  it  be  the  intention  of  Govern- 
ment to  retain  any  military  force  on  duty  in  Manitoba,  that  one 
hundred  men  of  the  provisional  battalion  be  supplied  with  horses 
and  equipped  as  mounted  riflemen  ;  that  an  addition  o£  1  officer  and  25 
gunners  from  the  School  of  Gunnery  at  Kingston  be  made  to  the 
artillery  detachment,  and  the  artillery  s  applied  with  four  of  the  Horse 
Artillery  guns  recently  obtained  from  England.  Thus  the  force  would 
form  a  small  but  effective  field  brigade,  and  its  military  power  be 
greatly  increased. 

"With  regard  to  the  necessity  for  maintaining  any  military  force  at 
Fort  Garry,  no  doubt  whatever  exists  in  my  mind  as  to  the  propriety 
of  doing  so,  in  view  of  the  presence  of  many  bands  of  Indians,  con- 
sidering the  primitive  state  of  society  in  the  province,  the  strong 
political  party-feeling  which  exists,  and  the  fact  that  on  both  sides  of 
the  international  boundary  line,  restless  and  reckless  characters  among 
both  white  men  and  Indians  abound.  It  is  undoubtedly  very  desirable 
to  maintain  a  certain  number  of  police  constables  in  the  province  under 
the  civil  power,  some  of  whom  should  be  mounted,  but  I  feel  satisfied 
that  the  great  security  for  the  preservation  of  good  order  and  the 
peace  of  the  north-west  territories,  under  the  changing  state  of  affairs, 
will  for  some  years  be  found  to  lie  in  the  existence  and  presence  of  a 
disciplined  military  body,  under  its  own  military  rules,  in  addition  to, 
but  distinct  from,  any  civil  force  which  it  may  be  thought  proper  to 
establish.  Whatever  feeling  may  be  entertained  towards  policemen, 
animosity  is  rarely,  if  ever,  felt  towards  disciplined  soldiers  wearing 
Her  Majesty's  uniform,  in  any  portion  of  the  British  Empire.  In  the 
event  of  serious  disturbance,  a  police  force  acting  alone,  and  unsup- 
ported by  a  disciplined  military  body,  would  probably  be  overpowered 
in  a  province  of  mixed  races,  where  every  man  is  armed,  while  to 
maintain  a  military  without  any  civil  force  is  not  desirable.  I  believe 
that  a  small  number  of  constables  will  be  sufficient  to  maintain  order 
in  the  province,  provided  the  military  force  is  maintained ;  ])ut  that,  in 
the  event  of  serious  disturbance,  a  large  police  force  would  be  unable 
to  do  so,  should  the  military  be  withdrawn,  and  I  consider  the  presence 
of  a  military  force  in  the  north-west  territories  for  some  years  to  come 
as  indispensable  in  the  interests  of  peace  and  settlement. 

During  my  inspection  in  the  north-west,  I  ascertained  that  some 
prejudice  existed  amongst  the  Indians  against  the  colour  of  the  uniform 
worn  by  the  men  of  the  provisional  battalion.  Many  of  them  had  said, 
"  Who  are  those  soldiers  at  Bed  Biver  wearing  dark  clothes  ?  Our 
old  brothers  who  formerly  lived  there" — meaning  Her  Majesty's  6th 
regiment — "  ^YOYe  red  coats,"  adding,  ^'  we  know  that  the  soldiers  of 
"  our  great  mother  wear  red  coats,  and  are  our  friends."  With  the 
view,  therefore,  of  reassuring  the  Indian  mind,  and  for  other  reasons, 
I  recommended  a  change  of  uniform  ;  this  has  been  carried  out ;  the 
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Militia  on  duty  at  Manitoba  now  wear  red  coats,  and  the  matter,  appa- 
rently small  in  itself,  will  probably  prove  of  great  value  and  importance 
hereafter. 

On  the  8th  of  August  I  inspected  the  Winnipeg  Field  Battery,  a 
militia  artillery  corps,  recently  organized,  and  composed  of  citizens 
resident  in  the  town  of  Winnipeg.  This  battery  is  under  the  command 
of  Major  Kennedy,  a  very  zealous  Officer,  but  it  has  not  as  yet  been 
armed.  On  the  occasion  of  inspection,  the  corps  took  part  in  a  field 
day,  brigaded  with  the  provisional  battalion.  The  battery  was  armed 
for  the  day  with  some  light  field  guns  belonging  to  the  Hudson's  Bay 
Company,  kindly  placed  at  their  disposal  by  the  Hon.  Donald 
Smith,  M.P.,  chief  factor.  As  soon  as  circumstances  will  admit,  it  is 
recommended  that  this  battery  should  be  armed  with  four  of  the 
horse  artillery  field  guns  recently  obtained  from  England,  and  supplied 
with  the  necessary  harness  and  artillery  stores. 

The  Militia  in  the  province  of  Manitoba  is  under  the  command  of 
Lieutenant- Colonel  Osborne  Smith,  C.M.Gr.,  Deputy  Adjutant- General, 
who  reports  that  in  the  month  of  May,  126  men  of  the  provisional  bat- 
talion will  probably  obtain  their  discharge  on  completion  of  service. 
That  number  of  men  should,  therefore^  be  sent  to  Fort  Garry  by  the 
Dawson  route  so  soon  as  the  navigation  opens,  to  maintain  the  force  at 
its  authorised  strength  ;  and  one  Officer  and  twenty- five  gunners  should 
be  despatched  in  addition,  to  render  the  artillery  detachment  more 
effective. 

CHxIPTER  III. 

From  Fort  Garry  to  the  Bochj  Mountain  House. 

Having  concluded  the  inspection  of  the  Militia  in  Manitoba,  accom- 
panied by  my  son,  a  youth  sixteen  years  of  age,  as  travelling 
companion,  I  left  Fort  Garry  on  the  10th  of  August  for  the  Rocky 
Mountains  and  British  Columbia,  with  one  guide  only,  and  an  Indian 
lad  of  the  Salteux  tribe,  to  cross  the  continent  through  Dominion 
territory  to  the  Pacific  coast.  The  Hudson's  Bay  Company  provided 
ten  horses,  two  Bed  River  carts,  and  a  suitable  equipment  for  the  party, 
and  undertook  to  supply  any  guides,  horses,  and  provisions  required  en 
route,  from  the  diffierent  posts  in  the  Swan  River  and  Saskatchewan 
districts  as  far  as  Fort  Edmonton  or  the  Rocky  Mountain  House ;  but 
beyond  these  posts  they  could  not  guarantee  further  progress,  nor  a 
safe  passage  through  the  country  of  the  Blackfeet  Indians,  should  cir- 
cumstances require  the  adoption  of  that  route.  Every  possible  assist- 
ance, however,  was  afforded  me  by  the  Hon.  Donald  Smith,  M.P.,  and 
the  gentlemen  connected  with  the  Company  at  the  various  posts  visited, 
and  my  best  thanks  are  due  to  them,  not  only  for  many  acts  of  kind- 
ness and  hospitality,  but  for  much  valuable  information  respecting  the 
Indian  tribes. 

At  the  time  of  departure  from  Fort  Garry,  some  doubt  was  expressed 
as  to  the  propriety  of  so  small  a  party  travelling  without  a  guard 
through  the  Indian  territory,  and  especially  through  the  country  of  the 
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Blackfect  ti^ibe,  if  found  necessary  to  do  so ;  and  I  have  to  thank  the 
Government  very  much  for  the  authority  conveyed  by  your  telegram 
to  Fort  Garry,  to  take  with  me,  if  desired,  a  personal  escort  of  six 
soldiers  from  the  battalion  on  duty  in  Manitoba.  On  full  consideration, 
hoYv^ever,  and  with  the  advice  of  those  best  able  to  judge,  I  did  not 
think  it  advisable  to  do  so.  A  military  escort  of  only  six  men  would 
be  inadequate  to  afford  protection  in  case  of  any  real  danger  from  the 
Prairie  Indians,  and  might  possibly  invite  attack.  Considerable  addi- 
tional expense,  moreover,  would  have  been  entailed  for  their  transport 
and  subsistence. 

Proceeding  from  Fort  Garry  through  the  Swan  River  and  Saskat- 
chewan districts,  via  the  Hudson's  Bay  Company's  posts  of  Forts 
Ellice,  Carlton,  Pitt,  Victoria,  and  Edmonton,  I  arrived  at  the  Rocky 
Mountain  House — about  1,200  miles  distant  from  Fort  Garry — -in  31 
days,  of  which  25  days  only  w-ere  occupied  in  actual  travel.  The 
prairie  road  or  cart  trail,  extending  the  whole  way  from  Fort  Garry  to 
the  Rocky  Mountain  House,  and  which  has  been  used  for  man}^  years 
by  the  Hudson's  Bay  Company,  was  at  that  season  of  the  year  in 
excellent  order.  Many  of  the  streams  have  been  roughly  bridged  by 
the  Hudson's  Bay  Company's  servants ;  and  except  at  the  crossing  of 
the  South  Saskatchewan  River,  wdiere  we  lost  a  whole  day  from  the 
necessity  of  swimming  our  horses  across,  and  repairing  a  damaged  scovr 
on  which  to  convey  over  the  carts  and  baggage,  w^e  met  with  very  little 
difficulty  or  trouble  at  any  time.  For  great  distances  the  road  led  over 
prairie  ground  almost  as  level  as  a  race  course.  It  w^ould  be  desirable 
to  bridge  the  Little  Saskatchewan  River,  Birdtail  Creek,  and  Snake 
Creek,  between  Fort  Garry  and  Fort  Ellice,  and  to  improve  the  descent 
to  and  ascent  from  the  Assiniboine  River  at  Fort  Ellice,  as  owing  to 
the  steepness  of  the  road  it  is  somewhat  difficult  to  pass  at  tliis  point 
during  rainy  v/eather  with  loaded  carts.  In  addition  to  this,  some  re- 
pairs and  improvements  are  desirable  on  the  road  between  Forts  Pitt, 
Victoria,  and  Edmonton,  and  across  one  or  two  swamjos  near  the  Rocky 
Mountain  House ;  but  on  the  whole  a  very  trifling  amount  of  labour  is 
all  that  is  at  present  required. 

On  the  journey  from  Fort  Carlton  to  Edmonton,  a  distance  of 
between  300  and  400  miles,  we  w^ere  accompanied  by  the  wife  of  our 
guide  (an  emiDloye  of  the  Hudson's  Bay  Company),  who  with  her  three 
young  children  travelled  in  a  light  four-wheeled  canvas- covered 
waggon,  driving  the  vehicle  herself  nearly  the  whole  way. 

It  was  my  intention  to  overtake  at  Edmonton,  if  possible,  Mr.  Flem- 
ing, Chief  Engineer  of  the  Pacific  Railway,  w^ho  had  started  from  Fort 
Garry  ten  days  before  me  for  British  Columbia,  and  in  company  with 
him  cross  the  Rocky  Mountains  by  the  "  Tete  Jaune  Pass ;"  on  arrival 
at  Edmonton,  however,  I  found  that  lie  had  quitted  that  point  seven 
days  previously.  As  no  guides  could  be  obtained  at  Edmonton  either 
for  the  Tete  tfaune  or  any  other  pass,  it  was  necessary  to  proceed  to 
the  Rocky  Mountain  House,  a  trading  post  for  the  Blackfeet  Indians, 
distant  about  L80  miles  south-west  from  Edmonton,  in  sight  of,  and 
about  forty-five  miles  distant  from,  the  first  range  of  the  Rocky  Moun- 
tains. 
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Between  Fort  Garry  and  Fort  EUice,  a.  distance  of  2o0  miles,  tho 
country  is  diversified  and  nndiilatiiig,  geaerally  speaking  very  good  and 
fertile.  In  some  parts  alkali  lakes  are  occasionally  met  with.  The 
open  expanses  of  prairie  are  relieved  Avith  nnmerons  clamps  or  patches 
of  wood,  termed  "  bluffs."  There  is  plenty  of  wood  suitable  for  fuel, 
or  for  sheltering  stock.  The  wood  consists  of  spruce,  willows,  birch, 
and  poplar,  and  in  the  valley  of  the  Assiniboine  there  is  a  good  deal  of 
oak.  The  land  in  the  lower  part  of  the  valley  of  the  Assir.ibcjine,  for 
nearly  one  hundred  miles  before  its  junction  with  the  Ked  River,  is  of 
great  richness  and  fertility.  Between  the  Avestern  boundary  of  the 
province  of  Manitoba  and  Fort  BUice,  the  country  in  the  vicinity  of 
Pine  Creek,  the  Little  Saskatchewan  lliver.  Shoal  Lake,  Birdtail 
Creek,  and  Snake  Creek,  is  well  suited  for  settlement  and  farming 
purposes,  more  particularly  for  the  raising  of  stock ;  but  I  do  not  think 
the  soil,  generally  speaking,  so  well  suited  for  wheat  crops  as  along  tiie 
lower  parts  of  the  valley  of  the  Assiniboine  and  Red  River.  Fort 
Bllice  is  situated  a  short  distance  from  the  junction  of  the  Qu'appelle 
with  the  Assiniboine  River,  on  the  right  bank  of  the  latter  stream. 
It  is  well  placed  in  a  military  point  of  view,  being  built  on  a  plateau 
at  the  top  of  a  high,  steep,  and  thickly  v/ooded  bank,  about  two 
hundred  feet  above  the  river.  The  river  is  here  about  sixty  yards  in 
breadth  and  about  fifteen  feet  in  depth.  The  banks  are  thickly 
wooded.  The  Fludson's  Bay  Company  have  erected  a  bridge  across 
the  river.  The  valley  of  the  Assiniboine  is  depressed  about  250  feet 
below  the  Prairie  level,  and  is  about  three-quarters  of  a  mile  in  breadth. 
The  country  around  the  immediate  vicinity  of  Fort  Ehlice  is  w^ell 
Vv^ooded  and  suitable  for  settlement.  The  wood  consists  chiefly  of 
poplar  of  no  great  size,  and  there  is  some  oak.  The  Fort  itself  merely 
consists  of  some  wooden  houses,  built  of  poplar,  and  surrounded  by  a 
stockade,  but  it  might  easily  be  made  very  defensible,  and  accommoda- 
tion for  fifty  soldiers  in  addition  to  the  present  occupants,  readily 
crea;ted. 

The  Assiniboine  River  is  navigable  for  good- sized  boats  all  the  way 
from  Fort  Garry  to  FortEllice,  and  I  believe  much  farther.  In  spring-, 
no  great  difficulty  would  probably  be  experienced  in  navigating  tlia 
river  vdtli  a  stern-wheel  steamer  of  liglit  draught  the  w^hole  vv^ay  from 
Fort  Grarry  to  Fort  Elhce.  Between  Fort  Bllice  and  Fort  Carlton,  on 
the  ISTorth  Saskatchewan,  lies  a  great  extent  of  country — more  than 
three  hundred  miles.  Throughout  a  considerable  portion  of  the  road 
followed,  alkali  Iptkes  are  prevalent,  and  for  several  days  I  found  no 
good  water. 

Upon  the  w^hole  I  do  not  consider  the  country  between  Fort  Bllice 
and  the  Touchwood  Flills,  which  are  about  m_idway  between  Fort  Bllice 
and  Carlton,  and  the  country  beyond  the  Touchwood  Hills  for  two  of 
three  days'  journey  towards  the  north-west,  so  w^ell  adapted  for  settle- 
ment as  the  province  of  Manitoba,  and  the  country  between  it  and 
Fort  Bllice.  From  that  part  of  the  country,  however,  wdiere  the 
"  Round  Hill  "  (a  conspicuous  object  about  two  days'  journey  south  of 
Fort  Carlton)  is  situated,  to  North  Saskatchewan  River,  and  from 
thence  for  several  hundreds  of  miles  westward  to  the  R^ocky  Mountains, 
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the  value  and  fertility  of  tlie  country  for  agricultural  and  stock-raising 
purposes  lias  certainly  not  been  exaggerated  in  the  accounts  of  any 
traA^ellers. 

The  I^orth  Saskatchewan  at  Fort  Carlton  is  about  four  hundred  yards 
in  breadth,  with  a  current  of  between  two  and  three  miles ;  and  it 
nowhere  exceeds  that  breadth  upwards  to  the  Rocky  Mountains. 
Although  there  are  numerous  sand  bars,  it  is  navigable  for  large- sized 
Iboats,  and  I  believe  for  stern- wheel  steamers  of  lio^ht  draug-lit  from 
within  about  twelve  miles  of  Lake  Winnipeg  nearly  to  the  base  of  the 
Rocky  Mountains.  When  the  river  is  low,  steamboats  probably  would 
not  be  able  to  pass  at  Coal  Rapids  below  Carlton.  At  the  proper 
season  of  the  year  for  navigation,  however,  it  is  only  necessary  to  make 
one  or  two  portages  the  whole  way  from  Fort  Garry,  on  the  Red  River, 
to  the  Rocky  Mountain  House.  The  land  lying  between  the  north  and 
south  branches  of  the  Saskatchewan  River,  near  Carlton,  and  for  many 
miles  to  the  east  and  west,  is  particularly  well  adapted  for  settlement, 
and  the  whole  country  along  the  north  bank  of  the  I^orth  Saskatche- 
wan, extending  for  hundreds  of  miles  to  the  westward,  is  very  fertile 
and  admirably  adapted  for  settlement.  There  are  two  half-breed  settle- 
ments at  no  great  distance  from  Fort  Carlton — one  at  St.  Laure  (French 
half-breed),  on  the  South  Saskatchewan,  about  30  miles  south-west 
from  Fort  Carlton ;  the  other,  an  English  half-breed  settlement  (Prince 
Albert),  50  miles  east  from  Fort  Carlton,  on  the  ISTorth  Saskatchewan. 
The  population  of  St.  Laure,  last  year,  was  68  men,  58  women,  and  198 
children,  possessing  577  horses;  that  of  Prince  Albert,  35  men,  57 
women,  81  children,  and  181  Indians.  The  population  of  these  two 
settlements  is  probably  much  increased  since  this  census  was  made, 
and  it  is  believed  that  a  considerable  number  of  the  half-breed  popula- 
tion in  Manitoba  will  leave  that  province  next  summer  and  move  to 
these  settlements. 

The  country  to  the  south  of  the  North  Saskatchewan,  leading  to- 
wards what  are  called  the  Great  Plains,  I  understand  is  by  no  means 
so  fertile  or  so  well  suited  for  agriculture  ;  and  there  is  there,  1  believe, 
a.  scarcity  of  both  fuel  and  water.  Some  doubts  may  exist  as  to  the 
possibility  of  raising  as  large  wheat  crops  along  the  valley  of  the  ISTorth 
Saskatchewan,  from  the  occasional  occurrence  of  summer  frosts,  as  can 
be  raised  in  the  province  of  Manitoba;  but  1  believe  that  for  stock 
farming,  vegetables  and  the  hardier  grains,  such  as  oats,  barley,  &c.,  the 
fertile  belt  of  Bi^itish  North  America  can  hardly  be  surpassed. 

With  regard  to  the  temperature  of  the  climate,  on  very  few  occa- 
sions was  there  any  interruption  to  its  mildness  in  the  past  summer 
during  the  months  of  June,  July,  August,  September,  and  October. 
On  the  night  of  the  17th  August^  when  travelling  between  Fort  EUice 
and  the  Touchwood  Hills,  1  experienced  a  slight  Irost,  but  not  sufficient, 
so  far  as  I  could  judge,  to  materially  injure  wheat  crops.  Again,  on 
the  night  of  the  10th  September,  when 'about  two  days'  journey  from 
the  Rocky  Mountain  House,  1  experienced  another  similar  frost — these 
were  the  only  occasions  during  the  past  season  that  1  experienced  any 
frosts  or  cold,  until  reaching  the  foot  of  the  Rocky  Mountains  on  the 
21st  September  near  the  Porcupine  Hills,  being  then  at  an  altitude  of 
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between  3,000  and  4,000  feet  above  tlie  sea  level — and  at  the  time  of 
the  Equinox,  I  was  stopped  for  several  days  hj  a  snow  storm,  which 
not  unfrequently  occurs  in  the  mountains,  but  rarely  so  early  on  the 
plains.  This  snow  disappeared  from  the  plains  in  a  few  days,  almost 
as  rapidly  as  it  came,  and  with  the  above  exceptions,  from  the  time  of 
quitting  the  Lake  of  the  Woods,  one  hundred  miles  east  of  Fort  Garry, 
until  reaching  the  Pacific  Coast,  a  period  of  three  months,  the  climate 
was  delightful — it  was  frequently  quite  unnecessary  to  pitch  a  tent 
when  camping  for  the  night ;  for  many  nights  I  slept  out  in  the  open 
air,  or  lay  underneath  the  cart. 

It  takes  twenty  days  to  go  with  large-sized  row  boats,  carrying  cargo, 
from  Carlton  to  Fort  Edmonton,  but  a  light  draught  steamer  would 
accomplish  the  distance  in  a  short  time.  Gold  is  to  be  found  in  the 
sand  bars  of  the  Saskatchewan  the  whole  way  from  Fort  Edmonton  to 
Carlton,  and  almost  throughout  its  entire  length.  I  was  informed  that 
at  Carlton  a  man  can  earn  from  two  to  three  dollars  daily,  during  the 
proper  season,  by  washing  the  sand  of  the  river, — and  at  Fort  Edmon- 
ton, from  five  to  six  dollars  daily  for  seven  or  eight  months  in  the 
year. 

At  Forb  Edmonton  during  the  past  summer  there  were  only  five  or 
six  men  engaged  mining,  from  one  of  whom  I  obtained  some  good 
specimens  of  the  Saskatchewan  gold,  which  is  considered  equal  in 
quality  to  that  obtained  in  the  mines  of  British  Columbia.  The  few 
miners  who  have  as  yet  penetrated  into  the  Saskatchewan  country  state 
that  gold  is  to  be  found  in  nearly  all  the  streams  which  flow  into  the 
Saskatchewan  River,  and  they  are  of  opinion  that  quite  as  rich  deposits 
exist  on  the  eastern  as  on  the  western  side  of  the  Rocky  Mountains. 

The  Hudson's  Bay  Company's  forts  along  the  line  of  the  JSTorth 
Saskatchewan  at  Carlton,  Pitt,  Victoria,  and  Edmonton  consist  of 
w^ooden  houses  surrounded  by  stockades  ;  these  stockades  are  about 
twenty  feet  high  with  small  bastions  at  the  angles  to  afford  flanking 
defence — although  probably  sufficient  to  aflbrd  protection  from  Indians, 
they  are  of  slight  strength.  At  Forts  Carlton,  Pitt,  and  Victoria, 
accommodation  for  companies  of  soldiers,  50  strong,  could  be  found  in 
these  Hudson's  Bay  Company's  forts,  in  addition  to  the  present  occu- 
pants, and  at  Fort  Edmonton,  for  about  125  soldiers.  These  forts  are 
conveniently  enough  situated  for  purposes  of  trade,  but  in  a  military 
point  of  view  are  badly  placed,  being  in  nearly  every  instance  com- 
manded from  the  rear  by  higher  ground.  The  Rocky  Mountain  House, 
however,  is  built  on  a  good  military  site,  and  could  easily  be  put  in  a 
defensible  condition. 

The  scenery  about  the  Touchwood  Hills,  as  well  as  in  many  other 
sections  of  the  country  lying  between  Forts  Garry  and  Edmonton,  is 
extremely  picturesque  and  park-like.  At  the  time  of  the  year  I  passed 
through,  the  wild  flowers  were  in  full  bloom  ;  the  prairie  covered  with 
beautiful  plants  and  countless  roses,  both  red  and  white,  presented  a 
gorgeous  appearance ;  not  unfrequently  when  camping  for  the  night  the 
traveller  literally  makes  his  bed  upon  roses. 

Fort  Carlton  and  its  vicinity  is  a  desirable  spot  for  settlement,  but  the 
whole  country  along  the  north  bank  of  the  Saskatchewan  to  Edmonton 
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is  at  least  equally  so,  offering  in  many  places  superior  advantages  from 
the  greater  quantity  and  better  quality  of  the  timber. 

From  Edmonton  to  the  Rocky  Mountain  House,  especially  in  the 
neighbourhood  of  the  Battle  River  and  Wolf  Plain,  the  country  is  still 
richer  and  better  wooded. 

At  Fort  Victoria,  wdiere  a  small  settlement  has  arisen,  and  at  Fort 
Edmonton,  I  saw  several  fields  of  excellent  wheat  being  harvested.  I 
have  no  doubt  whatever  that  when  the  valley  of  the  IsTorth  Saskatchewan 
is  opened  up  and  settled,  it  will  be  found  to  be  very  productive. 

That  beautiful  country  lying  in  the  territory  of  the  Blackfeet  Indians, 
extending  for  about  300  miles  along  the  Eastern  base  of  the  Pcocky 
Mountains  towards  the  InternationpJ  boundary  line,  with  a  varying 
breadth  of  from  GO  to  80  miles,  is  in  respect  of  fertility,  of  surpassing 
richness — in  regard  to  scenery,  niptgniticent.  The  eiTect  produced  npon 
the  mind  of  the  traveller  wdio  journeys  day  after  da^y  through  these  vast 
and  beautiful  solitudes  is.  of  an  elevating  character  ;  the  recollection  of 
the  scenes  visited,  remains  deeply  impressed  upon  the  memory. 

The  average  temperature  during  the  winter  months  along  the  base  of 
the  Rocky  Mountains  in  this  section  of  the  country,  is  higher  by  15° 
than  that  of  the  v/estern  portion  of  the  province  of  Ontario  ;  all  over 
the  Saskatchewan  country,  horses  and  cattle  winter  out.  All  travellers 
and  old  residents  in  the  West,  testify  to  the  healthiness  of  the  climate — 
indeed,  in  the  pure  air  of  the  prairie,  sickness  is  almost  unknown. 

Scattered  through  the  whole  of  the  Saskatchev/an  country,  are  nume- 
rous lakes  generally  of  no  great  size ;  they  are  the  favourite  haunts  of 
great  nnmt3ers  of  wild  duck  and  geese.  Some  of  the  lakes  between 
Forts  Carlton  and  Edmonton,  such  as  Egg  Lake,  Jack  Fish,  and 
Saddle  Lake  are,  however,  of  considerable  size,  and  contain  immense 
quantities  of  white  fish. 

Wild  pigeons  and  prairie  hens  abound  everywhere.  In  the  Touch- 
wood Hills  and  along  the  eastern  base  of  the  Rocky  Mountains,  several 
kinds  of  deer  and  bears  are  very  numerous.  When  travelling  through 
the  Touchwood  Hills,  1  killed  a  bear  of  the  grizzly  species,  but  one  of 
no  great  size.  On  the  28rd  of  September,  near  the  Porcupine  Hill,  at 
the  base  of  the  Rocky  Mountains,  I  killed  another  grizzly  bear  of  very 
large  size,  the  animal  weighing  about  1,100  lbs.  In  the  country  adja- 
cent to  the  Bow  River,  and  thence  southward  towards  the  boundarj^  line, 
numerous  herds  of  antelope  were  seen,  and  some  of  them  were  killed  by 
our  party.  During  the  past  summer,  the  buffalo  were  very  numerous 
on  the  great  plains  that  lie  between  the  North  and  South  Saskatchewan 
Rivers. 

On  AFTER  lY. 

From  the  Hochj  Mountain  House  across  the  Mountains,  via  "  Wild  Horse 
Greeh,^^  to  Victoria,  Vancoiiver  Island. 

On  arrival  at  the  "  Rocky  Mountain  House,"  I  learned  that  to  cross 
the  mountains  into  British  Columbia  by  the  "Vermilion  Pass  "  with 
horses  was  impossible,  owing  to  the  immense  quantity  of  fallen  timber 
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caused  by  a  great  storm  in  tlie  mountains  last  spring.  An  attempt  to 
cross  by  this  pass  liad  been  made  by  a  parhy  of  Assiniboine  Indians 
early  in  the  summer,  without  success.  Under  these  circumstances,  it 
became  necessary  to  undertake  a  journey  of  about  300  miles  through 
the  country  of  the  Blackfeet  Indians,  and  to  cross  the  mountains  by 
the  ISTorth  Kootanie  Pass. 

Through  the  kindness  of  Mr.  R.  Hardesty,  the  gentleman  in  charge 
of  the  Hudson's  Bay  Company  Posts  in  the  Saskatchewan  district,  I 
obtained  the  services  of  three  guides  from  the  Post  of  the  Rocky 
Mountain  House,  one  of  whom  Avas  "  William  IMunro,"  the  Hudson's 
Bay  Company's  interpreter  for  the  Blackfeet  Indians,  better  known 
throughout  the  Saskatchewan  country  by  his  Indian  name  of  "  Piskaan." 
This  guide  is  a  brave  man,  and  one  of  the  most  famous  travellers  and 
hunters  in  the  service  of  the  Hudson's  Bay  Company.  In  company 
with  him  and  the  two  other  guides,  one  of  whom  was  a  Rocky  Moun- 
tain Assiniboine  Indian,  the  other  a  French  half-breed,  I  started  along 
Vfitli  my  son  from  the  Rocky  Mountain  House,  on  the  16th  September, 
to  pass  through  the  country  of  the  Blackfeet  Indians,  and  cross  the 
mountains  by  the  Kootanie  Pass  into  British  Columbia. 

The  Blackfeet  tribe  of  Indians  have  alv/ays  bejen  much  dreaded,  and 
their  country  carefully  avoided  by  travellers.  Prom  information 
obtained  at  the  Rocky  Mountain  House,  and  while  travelling,  it  appears 
that  this  tribe,  which  is  the  most  numerous  and  warlike  one  of  the 
Prairie  Indians  in  Dominion  Territory,  is  divided  into  five  distinct 
bands,  or  rather  clans,  each  band  under  its  own  chief,  but  all  main- 
taining a  close  connection.  These  bands  are  called  and  known  as 
follows : — 

]  st.  The  Sik-si-ka  or  Blackfeet  proper ;  this  band  numbers  about 
700  men,  1,000  women,  1,100  children,  possessing  about  3,000  horses 
and  ponies,  400  dogs,  and  having  the  follov/ing  arms  : — 105  rifles, 
260  revolvers,  436  flint  guns,  286  bows,  48  spears,  37  v/ar  axes. 

2nd.  The  Piegans  (subdivided  into  I^orthern  and  Southern  Piegans) 
numbering  nearly  800  men,  1,100  v/omen,  1,400  children,  possessing 
about  3,500  horses  and  ponies,  600  dogs,  and  the  following  arms : — 
213  rifles,  412  revolvers,  320  fxint  guns,  181  bows,  54  spears,  41  war 
axes. 

3rd.  The  Iva-na-ans  (or  Blood  Indians),  numxbering  about  600  men, 
800  women,  900  children,  possessing  about  2,500  horses  and  ponies, 
480  dogs,  and  having  the  following  arms : — 141  rifles,  318  revolvers, 
202  flint  guns,  216  bows,  45  spears,  32  war  axes. 

4th.  The  Sar-cis  (or  Beaver  Indians),  numbering  about  100  men, 
130  women,  150  children,  possessing  about  150  horses,  300  dogs,  and 
having  the  following  arms : — 6  rifles,  14  revolvers,  64  flint  guns,  26 
bows,  4  spears,  7  war  axes. 

Although  the  Blackfeet  may  number  altogether  about  2,350  men, 
many  of  these  are  old,  and  some  of  them  mere  boys.  It  is  not  believed 
that  they  could  bring  into  the  field  more  than  1,000,  or  1,100  men,  if  as 
many.  They  keep  together  by  bands  for  mutual  protection,  in  what  is 
termed  in  military  langua^ge,  standing  camps ;  as  many  as  100  or  150 
tents  being  pitched  together,  and  their  chiefs  have  con  rol  over  the 
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young  men.  Their  war  parties  usually  consist  of  only  50  or  60  men, 
and  when  on  raiding  expeditions  against  hostile  tribes,  they  can  make, 
with  horses,  extraordinary  marches.  With  the  Blackfeet,  as  with  all 
the  Indians  in  the  Western  Prairies,  when  at  war,  murder  and  assassi- 
nation is  considered  honourable  warfare.  There  are  many  fine-looking 
men  among  the  Blackfeet,  Sioux,  Plain  Crees,  and  other  tribes,  and 
they  have  a  bold  and  military  bearing.  Their  active  wiry  figures,  and 
keen  glittering  eyes,  betoken  high  health  and  condition,  and  they  can 
endure  great  hardships  and  fatigue  ;  but  on  the  whole,  the  Indians 
are  not  equal,  in  point  of  physical  strength  or  appearance,  to  white 
men  hardened  by  active  exercise  and  inured  to  labour.  As  a  rule,  the 
Prairie  Indians  are  bold  and  skilful  horsemen,  but  they  are  not  very 
skilful  with  firearms.  The  Blackfeet  and  Plain  Crees  follow  the  buffalo, 
subsisting  entirely  by  the  chase ;  they  therefore  require  a  great  many 
horses  and  dogs  for  transport  and  hunting  purposes.  In  the  present 
year,  peace  having  existed  for  the  past  two  summers  between  the  Crees 
and  Blackfeet,  and  accompanied  as  I  was  by  a  guide  well  known,  and 
related  to  the  latter  tribe,  I  did  not  think  there  was  much  danger  in 
travelling  through  their  country.  There  is  always,  however,  great 
danger,  if  mistaken  for  an  American  citizen,  and  on  approaching  the 
International  line,  near  the  Porcupine  Hills,  of  meeting  with  hostile 
bands  of  the  Gros  Ventres  and  Crow  Indians,  from  the  territories  of 
Dacotah  and  Montana,  United  States,  who  frequently  cross  into  Do- 
minion Territory  on  horse-stealing  expeditions,  and  who  are  not  likely, 
if  they  fall  in  with  travellers,  to  make  distinctions. 

From  the  Bocky  Mountain  House,  the  party  being  increased  to  five, 
we  took  with  us  twelve  horses,  one  Bed  Biver  cart  for  baggage,  and 
carried  twelve  days'  provisions,  intending  to  take  the  cart  as  far  as 
practicable,  and  then  cache  it.  After  leaving  the  Mountain  House,  no 
path  or  trail  could  be  seen,  and  we  journeyed  through  the  country  and 
over  the  prairies,  led  only  by  the  instinct  of  the  guide.  After  travel- 
ling for  two  days  through  thick  wood  country,  in  a  south-easterly 
direction,  and  crossing  the  Bed  Deer  and  Little  Bed  Deer  Bivers,  we 
emerged  on  the  Great  Plains,  following  a  route  seldom  taken  by  the 
white  man. 

On  the  18tli  September,  we  reached  the  South  Saskatchewan,  here 
called  the  Bow  Biver,  but  owing  to  the  difficulty  of  finding  a  practi- 
cable ford,  did  not  succeed  until  the  following  day  in  efiecting  a  passage 
with  our  horses  and  baggage.  Whilst  carrying  out  this  operation,  the 
Assiniboine  Indian  deserted,  but  subsequently  rejoined  the  party,  fearing, 
probably,  to  be  left  alone  in  the  country  of  the  Blackfeet,  the  heredi- 
tary enemies  of  his  tribe.  We  found  the  water  here  of  the  South 
Saskatchewan,  icy  cold,  flowing  as  it  does  out  of  immense  glaciers  in. 
the  Bocky  Mountains. 

On  the  21st  September  we  reached  the  north-west  bank  of  the  Por- 
cupine Hills,  and  when  almost  at  the  foot  ol  the  Livingstone  Bange  of 
the  Bocky  Mountains,  about  eighty  miles  to  the  north  of  the  Interna- 
tional Boundary  line,  our  progress  was  stopped  by  a  violent  snow-storm, 
and  we  were  forced  to  camp  on  the  open  prairie.  For  two  days  and 
two  nights  it  snowed  without  intermission,  the  mountains  were  soon 
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covered,  and  by  the  evening  of  the  22nd  the  snow  lay  two  feet  deep 
all  over  the  plain.  The  situation  became  somewhat  difficult — stopped 
at  a  point  250  miles  from  the  Rocky  Mountain  House,  and  as  far  from 
any  other  source  of  supply,  with  only  five  or  six  days'  provisions  left, 
the  guide  declaring  that  to  cross  the  mountains  had  now  become  im- 
possible. Fortunately  the  storm  occurred  before  entering  the  moun- 
tains, or  the  probability  is,  that  the  animals  would  have  been  lost,  and 
our  party  placed  in  a  very  critical  position. 

On  the  23rd  the  weather  cleared,  and  on  the  afternoon  of  that  day 
we  killed  a  large  grizzly  bear  which  had  approached  to  within  a  few* 
yards  of  our  camp,  the  animal  having  lain  all  the  previous  night  close 
to  it.  This  event  afforded  ns  a  timely  supply  of  meat,  relieving  our 
anxiety  on  that  point,  although  in  a  case  of  extremity,  the  horses  would 
have  supplied  food,  it  was  necessary  to  save  them  if  possible  for  trans- 
port. We  remained  snowed  np  for  six  days,  then,  abandoning  the  cart 
and  all  superfluous  baggage  started  on  the  27th  v/ith  the  horses  for 
the  Kootanie  Pass,  resolving  to  push  through  the  mountains  if  practi- 
cable, and  if  unable  to  do  so  to  make  for  Fort  Benton,  on  the  Missouri,, 
a  United  States  military  post  in  Montana,  distant  about  250  miles  to 
the  south-east. 

Owing  to  the  depth  of  snow  we  did  not  make  more  than  four  miles 
on  the  27th. 

On  the  28th  we  made  about  sixteen  miles,  the  snow  disappearing^ 
rapidly,  the  weather  now  very  fine,  and  on  the  following  day  clearing 
the  snow  altogether  (onr  route  lying  in  a  southerly  direction),  we 
crossed  the  Belly  River,  and  reached  the  south  end  of  the  Porcupine 
Hills,  opposite  the  entrance  of  the  Kootanie  Pass,  about  50  miles  to 
the  north  of  the  International  Boundary  line. 

The  country  around  the  Porcupine  Hills  is  justly  considered  the 
richest  and  most  beautiful  part  of  the  Saskatchewan  territory.  It  is  a 
favourite  wintering  ground  for  great  herds  of  buffalo,  and  of  the 
Blackfeet  Indians,  who  at  that  season  of  the  year  pitch  their  camps  on 
either  slope  of  the  Porcupine  Range,  or  in  the  sheltered  and  fertile 
valleys  along  the  eastern  base  of  the  Rocky  Mountains. 

During  the  nights  of  the  27th,  28th,  and  29th,  we  kept  on  the  alert, 
having  during  the  day  time  observed  the  fresh  trail  of  a  mounted  man, 
keeping  always  a  short  distance  in  advance  of  our  party,  but  never 
visible  to  us.  From  certain  signs  well  understood  by  the  guides  from 
their  knowledge  of  Indians  and  Prairie  life,  they  were  of  opinion 
that  we  were  being  watched  at  this  time  by  some  scout  belonging  to  a 
hostile  party  of  the  "  Gros  Ventre  "  or  "  Crow"  Indians  from  south 
of  thr  line,  with  a  view  to  horse  stealing  ;  it  was  necessary  therefore  to 
keep  the  horses  close  to  us  at  night  and  well  hobbled,  and  to  keep  a 
look  out  for  our  own  safety. 

On  the  30th  September,  when  entering  the  Kootanie  Pass,  we 
observed  a  mounted  Indian  galloping  along  the  side  of  a  mountain. 
After  some  hesitation  this  Indian  approached,  and  on  finding  that  w^e 
were  not  a  party  of  the  dreaded  Blackfeet,  he  exhibited  great  pleasure. 
He  proved  to  be  a  scout  belonging  to  a  band  of  Kootanie  Indians  who 
had  crossed  the  mountains  from  the  Western  side,  to  hunt  buffalo  on 
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the  Eastern  Prairies.  After  proceeding  a  few  miles  accompanied  by 
tliis  man,  and  j^^issing  several  mounted  Indians,  posted  as  scouts  on 
ilie  look-oni,  we  met  the  main  body  of  the  band  on  the  ma.rch,  and  at 
the  request  of  the  chief,  camped  and  remained  a  day  with  them,  being 
treated  in  the  most  friendly  manner.  There  were  about  sixty  or  seventy 
men  in  the  ])and,  exclusive  of  those  scouting  ;  the}"  had  with  them 
more  than  290  horses,  among  which  were  some  good  animals  ;  most  of 
the  men  were  armed  with  guns,  some  carrying  revolvers  in  addition  ;  a 
few,  however,  were  only  equipped  with  bows  and  arrows,  war  axes  and 
■knives.  Although  not  actually  at  war  with  the  Blackfeet,  they  were 
apprehensive  of  attack,  and  the  manner  in  which  these  poor  Indians 
performed  outpost  duty,  wonld  have  taught  a  lesson  to  the  soldiers  of 
more  civilized  countries.  One  of  the  leading  men  insisted  upon  pre- 
.senting  us  with  a  horse,  and  when  I  expressed  a  desire  to  obtain  one  or 
two  of  their  men  as  guides,  and  to  assist  in  crossing  the  mountains, 
the  chief  directed  three  to  accompany  us  as  far  as  we  wished. 

The  Kootanie  Indians  from  the  western  side  of  the  mountains  are 
.much  more  civilized  than  the  Crees  or  Blackfeet  (these  latter  as 
.rega;rds  habits  of  life  being  little  better  than  mere  animals).  During 
the  day  I  was  with  the  Kootanie  band,  a  bell  was  rung  three  times  in 
ithe  camp  for  prayers.  They  are  noted  hunters,  good  horsemen,  and 
■were  quite  prepared  for  a  brush  with  the  Blackfeet  if  called  on. 

Continuing  our  journey  we  crossed  the  Rocky  Mountains  in  two 
•days,  riding  and  scrambling  over  rough  ground.  Owing  to  the 
^quantity  of  fallen  timber,  some  of  which  was  of  great  size,  we  experi- 
'Cnced  considerable  difficulty  in  getting  the  horses  through,  but 
•except  on  the  summit  of  the  Pass,  there  was  no  snow  on  the  trail. 

The  Vv^eatlier  was  then,  on  the  1st  of  October,  very  fme  and  quite 
mild..  On  the  4th  of  October,  by  which  time  the  provisions  were  ex- 
hausted, we  reached  the  Gold  Miners'  camp  of  Wild  Horse  Creek,  in 
the  Kootanie  District  of  British  Columbia,  wdiere  we  were  most  hos- 
pitably received  by  the  Gold  Commissioner  and  Stipendiary  Magistrate 
of  the  district,  Mr.  Arthur  Vowell,  and  our  wants  supplied, 

In  crossing  the  Rocky  Mountains  by  the  Kootanie  Pass,  there  are 
two  distinct  ranges.  The  height  of  the  summit  of  the  first  pass  is 
.about  6,300  feet  above  the  sea — the  mountains  on  either  side,  however, 
being  -double  that  altitude  and  capped  with  perpetual  snow.  The 
lieight  of  the  second  pass  is  nearly  the  same;  the  track  is  well  defined, 
.iind  has  been  used  for  many  years  by  the  Kootanie  Indians.  In  some 
^places  the  path  is  very  narrow,  leading  over  high  and  dangerous 
•ground. — we  found  it  necessary  frequently  to  dismount.  The  distance 
irom  the  eastern  to  the  western  entrance  of  the  pass  in  the  Koota;nie 
Yalley  is  about  47  miles.  It  would  be  difficult  to  describe,  in  adequate 
language,  the  beauty  and  grandeur  of  the  scenery  all  through.  It  is 
impossible  to  take  any  wheeled  vehicle  at  present  through  the  Kootanie, 
iind  when  there  is  snov,^  in  the  mountains  in  any  quantity,  horses 
-cannot  pass.  The  present  horse  trail,  however,  might  be  easily  im- 
proved— a  party  of  fifty  men  could,  in  the  course  of  a  single  season, 

ake  it  equal  to  the  ordinary  horse  trails  in  the  Province  of  British 
Columbia.    Considerable  labour  hovv'ever  would  be  required  to  make  a 
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waggon  road,  and  to  carry  a  railway  across  the  mountains  by  this 
pass,  it  would  be  necessary  to  tunnel  through  two  mountains. 

The  Stipendiary  Magistrate  of  the  Kootanie  district,  British 
Columbia,  resides  at  Wild  Horse  Creek ;  there  is  a  population  of  from 
twenty- five  to  thirty  white  men,  gold  miners  there,  and  about  one 
hundred  Chinese.  The  miners,  at  that  time,  were  not  making  more, 
on  an  average,  than  five  or  six  dollars  per  man  per  day.  Ample  supplies 
of  beef  and  flour,  at  moderate  price,  can  be  obtained  ;  but  the  price  of 
clothing  and  other  supplies  is  very  high,  such  supplies  having  to  be 
brought  on  mules  or  pack  horses,  either  from  Walla  Walla,  in  Wash- 
ington Territory,  United  States,  or  from  the  town  of  Hope,  on  the 
Eraser  river,  British  Columbia,  a  distance  of  four  hundred  and  fifty 
miles. 

A  custom-house  has  been  established  at  Joseph's  Prairie,  about  14 
miles  from  Wild  Horse  Creek,  with  excellent  effect ;  and  if  a  similar  one 
was  established  on  the  eastern  side  of  the  mountain  with  a  military 
guard  at  the  Porcupine  Hills,  a  still  better  result  would  be  obtained. 

The  postal  communication  from  the  Kootanie  District  to  Victoria, 
is  as  yet  very  bad,  and  it  is  very  desirable  to  improve  the  present  trail 
leading  via  Osoyoos  and  the  Simil-Kameen  to  the  town  of  Hope,  on 
the  Fraser,  or  to  make  a  waggon  road. 

The  district  of  Kootanie  is  of  great  extent,  embracing  an  area  of 
32,000  square  miles.  The  total  population  amounts  to  about  eighty- 
five  white  men,  two  hundred  Chinese,  and  400  or  500  Kootanie 
Indians.  There  is  an  immense  quantity  of  fine  timber  in  the  Kootanie 
District,  and  in  the  valleys  of  the  Rocky  Mountains,  chiefly  cedar  and 
pine  trees  of  great  height  and  size  ;  and  the  mineral  resources  are 
believed  to  be  very  great.  The  valleys  between  the  different  hill 
ranges  in  the  Kootanie  District  are,  generally  speaking,  fertile  and 
well  adapted  for  farming.  There  are  four  gold  mines  in  the  district, 
namely,  Wild  Horse  Creek,  Perry's  Creek,  Palmer's  Bar,  and  Weaver's 
Bar — only  the  two  former,  however,  are  being  worked. 

The  government  of  the  district  was  at  the  time  of  my  visit  under  the 
able  administration  of  Mr.  A.  Vowell,  Stipendiary  Magistrate  and 
Gold  Commissioner. 

"  Wild  Horse  Creek,"  although  situated  in  a  lovely  country,  is  itself 
one  of  the  most  desolate  spots  imaginable  ;  a  narrow  rugged  valley, 
surrounded  by  lofty  hills,  in  the  heart  of  the  Bocky  Mountains.  From 
Wild  Horse  Creek,  the  guides  who  had  accompanied  me  from  the 
Bocky  Mountain  House,  after  obtaining  fresh  supplies,  started  on  the 
8th  of  October  to  return  to  the  Bocky  Mountain  House,  intending  to 
take  what  they  hoped  might  prove  a  shorter  route,  and  one  safer  from 
risk  of  Indian  molestation. 

After  my  return  to  Ottawa,  I  learnt  that  they  effected  the  return 
journey  to  the  Bocky  Mountain  House  with  safety  in  eighteen  daySy 
recrossing  the  mountains  by  the  Ispasquehow  Pass  ;  ten  days  were 
occupied  in  crossing  the  mountains,  and  much  difficulty  encountered 
— two  of  the  horses  rolled  down  an  immense  ravine,  but  were  fortu- 
nately not  much  hurt.  The  Assiniboine  Indian  deserted  the  two  other 
guides  in  crossing  the  mountains,  thereby  greatly  increasing  their 
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labour.  Arriving  at  the  spot  where  the  cart  had  been  cached,"  the 
two  guides  recovered  it,  and  returning  from  thence  by  the  route 
originally  taken,  reached  their  home  at  the  lilocky  Mountain  House 
towards  the  end  of  October  without  accident  or  the  loss  of  a  horse. 
These  two  guides  alone  completed  a  trying  and  adventurous  journey  of 
several  hundred  miles  with  no  further  damage  or  deficiency,  than  the 
loss  of  two  saddles  and  an  axe.  They  saw  immense  herds  of  buffalo 
on  the  return  journey,  and  at  the  Bow  river  fell  in  with  a  party  of 
American  smugglers,  having  waggons  with  them,  containing  whisky 
and  ardent  sjDirits,  with  which  to  carry  on  their  illicit  and  nefarious 
traffic  with  the  Blackfeet  tribe — a  kind  of  traffic  which  enables  these 
unscrupulous  traders  to  realize  large  profits,  rob  the  Indians  of  buflPalo 
robes,  and  valuable  furs,  and  causes  annually  certain  bloodshed  amongst 
the  Indian  tribes. 

On  the  8th  October  with  one  guide  only  and  five  horses  obtained  at 
Wild  Horse  Creek,  I  continued  the  journey  from  there,  and  after 
fifteen  days'  travel,  proceeding  vid  the  Mooyie  River,  Lake  Pen  d' Oreille, 
the  Spokane  and  Snake  Rivers,  arrived  at  the  settlements  of  Walla 
Walla  and  Walula,  in  Washington  Territory,  United  States. 

It  had  been  my  intention  to  proceed  from  "  Wild  Horse  Creek  "  to 
the  town  of  Hope,  on  the  "  Fraser,"  a  distance  of  about  500  miles,  via 
Port  Shepherd,  Lake  Osoyoos,  the  Okanagan  country,  and  Similkameen 
River,  but  owing  to  the  lateness  of  the  season  the  guide  was  unwilling 
to  take  this  route. 

The  journey  from  Wild  Horse  Creek  to  Lake  Pen  d' Oreille  was 
tedious  and  fatiguing,  having  only  one  guide  to  share  with  me  and  my 
son  the  labour  of  travelling  with  horses  for  many  days  along  an  Indian 
track  encumbered  vv^ith  fallen  timber,  and  through  a  rugged,  densely 
wooded,  and  difficult  country.  The  scenery  from  Wild  Horse  Creek  to 
Lake  Pen  d' Oreille,  and  especially  about  that  lake,  is  very  beautiful ; 
but  further  south,  on  reaching  the  Spokane  River,  United  States,  the 
country  presents  the  appearance  of  an  arid  waste ;  Washington  Terri- 
tory, United  States,  being  partly  situated  in  what  is  known  as  the 
great  Columbian  Desert.  Washington  Territory,  United  States,  is, 
however,  as  well  as  many  parts  of  British  Columbia,  admirably  suited 
for  horses  and  cattle,  from  what  is  known  as  "  bunch  grass,"  growing 
there  in  great  perfection. 

Prom  Walula,  descending  the  Columbia,  I  proceeded,  via  Portland, 
in  Oregon,  Olympia,  and  Puget  Sound,  to  Victoria,  in  Vancouver's 
Island,  arriving  at  Victoria  on  the  28th  day  of  October,  having  accom- 
plished the  journey  from  Port  Garry  in  70  days,  of  which  only  51  were 
occupied  in  actual  travel, — the  distance  by  the  route  followed  from  Port 
Garry  to  Vancouver's  Island  being  nearly  3,000  miles, — of  this  dis- 
tance considerably  more  than  2,000  miles  were  travelled  on  horseback. 
After  remaining  14  days  at  Victoria,  visiting  the  Island  of  San  Juan, 
in  company  Avith  the  senior  naval  Officer  of  H.M.'s  ships,  and  arrang- 
ing for  the  organization  of  the  Militia  in  the  Province  of  British 
Columbia,  I  returned  to  Ottawa,  via  San  Prancisco  and  the  United 
States  Pacific  Railway,  stopping  for  two  days  to  visit  the  Mormon 
City,  at  the  Great  Salt  Lake  in  Utah  Territory. 
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Chapter  V. 
General  BemarJcs. 

During  the  journey  from  Manitoba  to  tlie  Pacific  Coast,  an  oppor- 
tunity was  afforded  me  of  becoming  acquainted  with  the  state  of  afiairs 
in  the  Saskatchewan  and  the  condition  of  the  Indian  tribes.  Every 
possible  information  was  furnished  by  the  missionaries  whose  acquaint- 
ance I  made,  and  by  the  employes  of  the  Hudson's  Bay  Company ;  in 
the  course  of  the  journey  I  met  with  many  bands  of  Indians. 

Between  Fort  Garry  and  Portage  de  la  Prairie,  three  large  camps  of 
the  Sioux  tribe  were  visited ;  a  portion  of  the  same  band  who  in  1862 
massacred  some  American  settlers  in  Minnesota,  United  States,  in 
retaliation  for  the  many  wrongs  and  outrages  committed  in  the  first 
instance  on  them  by  American  citizens.  Ever  since  that  event,  this 
band  has  sought  refuge  in  Dominion  territory.  These  Sioux  Indians 
live  quietly  enough  apparently  among  our  jDeople,  and  occasionally 
assist  the  farmers  at  harvest  time.  The  presence,  however,  of  such  a 
wild  and  warlike-looking  band  in  the  settlement  frequently  causes  no 
small  apprehensions  amongst  the  settlers  dwelling  near  Portage  de  la 
Prairie ;  and  it  should  be  remembered  that  at  the  time  of  the  Minne- 
sota massacre  this  very  band,  although  living  quietly  apparently  among 
the  Minnesota  settlers,  rose  suddenly  in  one  night  and  swept  the  settle- 
ment, committing  horrible  atrocities.  Before  reaching  Port  Ellice  I 
met  two  bands  of  the  same  tribe,  one  consisting  of  about  100  men, 
unaccompanied  by  women  or  children,  who  told  me  they  had  been  to 
visit  the  Lieutenant-Governor  of  Manitoba  in  hopes  of  obtaining  pre- 
sents. This  band  belonged  to  the  United  States,  and  had  come  all  the 
way  from  the  plains  south  of  the  Missouri  River,  whither  they  were 
returning.  These  Indians  were  bold  and  wild-looking  fellows,  fantas- 
tically dressed,  and  all  armed.  They  were  perfectly  friendly  in  their 
manner. 

On  one  occasion,  when  far  out  on  the  prairie,  a  band  of  10  mounted 
Sioux,  after  reconnoitring  from  a  distance,  rode  rapidly  towards  our 
small  party  of  four  (two  of  whom  were  only  boys),  surrounding  us  in  a 
moment ;  on  being  told  by  the  guide,  who  spoke  their  language  very 
well,  that  I  was  not  an  American  citizen,  but  a  British  Officer  travel- 
ling towards  the  Rocky  Mountains,  they  became  quite  friendly  in 
manner,  shaking  hands  with  us  heartily.  Subsequently  this  band  were 
somewhat  bold  and  pressing  in  their  demands  for  presents,  which  we 
resisted  in  a  firm  but  friendly  manner,  it  being  bad  policy  to  comply 
with  extortionate  demands,  or  to  appear  in  dealing  with  Indians,  to  act 
from  intimidation. 

Between  Fort  Ellice  and  Port  Carlton  I  met  some  bands  of  the 
Saulteaux  tribe ;  at  the  various  forts  along  the  INTorth  Saskatchewan 
several  of  the  Cree  tribe  (plain  Crees),  and  at  the  Rocky  Mountain 
House,  some  Blackfeet  and  Assiniboine  Indians. 

Although  there  may  not  at  present  be  much  risk  in  travelling  through 
Saskatchewan  territory  along  the  well-known  track  followed  for  so 
many  years  by  the  Hudson's  Bay  Company,  especiallv  when  associated 
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with  an  employe  of  the  company  speaking  the  Indian  language,  it  is  a 
matter  of  doubt  if  such  can  long  continue  under  the  changing  state  of 
affairs,  without  the  introduction  of  some  Government  supported  hy  material 
force. 

Beyond  the  Province  of  Manitoba,  westward  to  the  Rocky  Mountains, 
there  is  no  kind  of  Government  whatever  at  present,  and  no  security 
for  life  or  property  beyond  what  people  can  do  for  themselves.  The 
few  white  men  there  are  in  the  Saskatschewan  country  and  at  the 
Hudson's  Bay  Company  Forts,  frequently  expressed  to  me  their  con- 
viction that,  unless  a  military  force  be  established  in  the  country, 
serious  danger  is  to  be  apprehended.  The  clergy  of  all  denominations 
whom  I  met  with  expressed  similar  convictions  ;  those  at  Forts  Victoria 
and  Edmonton,  as  representatives  of  the  community,  urged  me  in  the 
most  impressive  manner  to  lay  their  claims  for  the  protection  of  them- 
selves, their  wives,  and  families,  before  his  Excellency  the  Governor- 
General  of  the  dominion  and  the  Government  of  their  country.  It 
appears  that  of  late  years  no  attempt  has  been  made  to  assert  the 
supremacy  of  the  law,  and  the  most  serious  crimes  have  been  allowed 
to  pass  unpunished.  Hardly  a  year  has  passed  without  several  murders, 
and  other  crimes  of  the  most  serious  nature,  having  been  committed 
with  impunity. 

During  the  present  year,  about  three  weeks  before  my  arrival  at 
Edmonton,  a  man,  by  name  Charles  Coudin,  a  French-speaking  half- 
breed,  cruelly  murdered  his  wdfe  at  no  gTcat  distance  from  the  gate  of 
the  Hudson's  Bay  Company's  Post.  I  was  informed  that  the  criminal 
might  have  been  arrested,  but  that  there  was  no  power  to  act.  This 
same  man  had  previously  most  wantonly  and  cruelly  mutilated  an  old 
Indian  woman  by  cutting  the  sinews  of  her  arm  so  as  to  incapacitate 
her  for  work. 

At  Edmonton  there  is  a  notorious  murderer,  a  Cree  Indian,  called 
Ta-ha-kooch,  who  has  committed  several  murders,  and  w^ho  should 
have  been  apprehended  long  ago.  This  man  is  to  be  seen  walking 
openly  about  the  Post.  Many  instances  can  be  adduced  of  a  similar 
kind,  and  as  a  natural  result,  there  is  a  wide- spread  feeling  of  appre- 
hension. The  gentleman  in  charg'e  cf  the  Hudson's  Bay  Company's 
Post  at  Fort  Pitt,  as  well  as  others  elsewhere,  assured  me  that  of  late  the 
Indians  have  been  overbearing  in  manner,  and  at  times  threatening. 
Indeed,  the  w^hite  men  dwelling  in  the  Saskatchewan  are  at  this  moment 
living  by  sufferance,  as  it  were,  entirely  at  the  merc}^  of  the  Indians. 
They  dare  not  venture  to  introduce  cattle  or  stock  into  the  country, 
or  to  cultivate  the  ground  to  any  extent,  for  fear  of  Indian  spoliation. 

When  at  Edmonton  and  the  Rocky  Mountain  House,  I  was  informed 
that  a  party  of  American  smugglers  and  traders  have  established  a 
trading  post  at  the  junction  of  the  Bovv^  and  the  Belly  Rivers,  about  30 
miles  due  east  from  the  Porcupine  Hills  and  about  60  miles  on  the 
dominion  side  of  the  boundary  line.  This  trading  post  they  have 
named  Fort  Hamilton,  after  the  mercantile  firm  of  Hamilton,  Healy, 
and  Company,  of  Fort  Benton,  Montana,  United  States,  from  whom  it 
said  they  obtain  supplies.  It  is  believed  that  they  number  about  20 
well-armed  men,  under  the  command  of  a  man  called  John  Healy,  a 
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notorious  character.  Here  it  appears  they  have  for  some  time  carried 
on  an  extensive  trade  with  the  Blackfeet  Indians,  supplying  them  with 
rifles,  revolvers,  goods  of  various  kinds,  whisky,  and  other  ardent 
spirits,  in  direct  opposition  to  the  laws  both  of  the  United  States  and 
the  dominion  of  Canada,  and  without  paying  any  custom  duties  for  the 
goods  introduced  into  the  latter  country.  The  demoralization  of  the 
Indians,  the  danger  to  the  white  inhabitants,  and  the  injury  resulting 
to  the  country  from  this  illicit  traffic,  are  very  great. 

It  is  stated  upon  good  authority  that  during  the  year  1871,  88  of  the 
Blackfeet  Indians  were  murdered  in  drunken  brawls  amongst  them- 
selves, produced  by  whisky  and  other  spirits  supplied  to  them  by  those 
traders.  Year  after  year,  these  unscrupulous  traders  continue  to  plunder 
our  Indians  of  their  buffalo  robes  and  valuable  furs  by  extortion  and 
fraud,  and  the  shameful  traffic  causes  certain  bloodshed  amongst  the 
Indian  tribes.  At  Fort  Edmonton  during  the  past  summer,  whisky 
was  openly  sold  to  the  Blackfeet  and  other  Indians  trading  at  the 
Post  by  some  smugglers  from  the  United  States,  who  derive  large 
profits  thereby  ;  and  on  these  traders  being  remonstrated  with  by  the 
gentlemen  in  charge  of  the  Hudson's  Bay  Post,  they  coolly  replied  that 
they  knew  very  well  that  what  they  were  doing  was  contrary  to  the 
laws  of  both  countries,  but  as  there  was  no  force  there  to  prevent 
them,  they  would  do  just  as  they  pleased.  It  is  indispensable  for  the 
peace  of  the  country  and  welfare  of  the  Indians,  that  this  smuggling 
and  illicit  traffic  in  spirits  and  fire-arms  be  no  longer  permitted.  The 
establishTnent  of  a  custom-house  on  the  Belly  River  near  the  Porcu- 
pine Hills,  with  a  military  guard  of  about  150  soldiers  is  all  that 
would  be  required  to  effect  the  object.  Kot  only  would  the  establish- 
ment of  a  military  post  here  put  a  stop  to  this  traffic,  but  it  would 
also  before  long  be  the  means  of  stopping  the  horse-stealing  expedi- 
tions carried  on  by  hostile  Indians  from  south  of  the  line  into  Dominion 
territory,  which  is  the  real  cause  of  all  the  danger  in  that  part  of  the 
country,  and  the  source  of  constant  war  among  the  Indian  tribes. 

Indeed  it  may  now  be  said  with  truth,  that  to  put  a  stop  to  horse- 
steahng  and  the  sale  of  spirits  to  Indians,  is  to  prevent  altogether 
Indian  wars  in  the  north-west.  The  importance  of  the  Porcupine  Hill 
in  a  strategical  point  of  view  is  very  great,  commanding  as  it  does  the 
entrance  of  both  the  Kootanie  passes  towards  the  west,  and  the  route 
from  Benton  into  the  Saskatchewan  territory  on  the  south  and  east ; 
the  country  can  be  seen  from  it  for  immense  distances  all  round. 
Although  hostile  to  citizens  of  the  United  States,  it  is  believed  that  the 
Blackfeet  Indians  would  gladly  welcome  any  Dominion  military  force 
sent  to  protect  them  from  the  incursions  of  other  tribes,  and  to  stop 
the  horse-stealing  which  has  for  so  long  been  carried  on.  With  excel- 
lent judgment  they  have  pointed  out  the  southern  end  of  the  Porcupine 
Hill  as  the  proper  place  for  a  military  post.  In  order  to  satisfy  myself 
on  this  point,  I  spent  the  greater  portion  of  the  29tli  September  in 
reconnoitring  the  ground  recommended  by  them,  and  if  it  be  the 
policy  of  Government  to  take  steps  to  stop  the  illicit  smuggling  which 
is-  being  carried  on  at  this  part  of  the  Dominion,  there  is  every  con- 
venience for  establishing  a  custom-house  and  military  post.  Timber 
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of  large  size  and  good  quality  for  building  is  close  at  hand;  and  the 
surroundiDg  country  is  most  fertile  and  favourable  for  settlement. 

The  distance  from  Fort  Edmonton  to  the  Porcupine  Hill  is  about 
six  or  seven  days'  journey  on  horseback,  and  from  the  Kootanie  Valley 
on  the  western  side  of  the  Rocky  Mountains,  from  whence  supplies 
could  be  easily  obtained,  about  fifty  or  sixty  miles. 

Frequent  intercourse,  and  an  active  trade  between  the  Kootanie  dis- 
trict of  British  Columbia  and  the  Saskatchewan  country,  would  result 
from  the  establishment  of  a  custom-house  and  military  post  at  the 
Porcupine  Hills.  Many  individuals  are  prepared  to  settle  there,  if  any 
protection  is  afforded,  and  the  Indian  trade  of  the  country,  at  present 
tapped  by  United  States'  smugglers,  would  remain  with  our  own 
countrymen.  There  is  a  general  belief  prevalent,  moreover,  that 
valuable  gold  deposits  are  to  be  found  near  the  Porcupine  Hills  ;  the 
unsettled  state  of  the  country  hitherto  has  not  admitted,  however,  of 
much  |)rospecting.  A  party  of  four  American  miners  who  crossed 
through  the  Kootanie  Pass  two  or  three  years  ago,  were  all  killed  by 
the  Blackfeet,  near  the  Porcupine  Hill,  the  moment  they  entered  the 
plain  on  the  eastern  side  ;  since  which  no  attempt  at  prospecting  for 
gold  has  been  made  in  that  part  of  the  country. 

With  regard  to  the  measures  which  should  be  adopted  for  the  settle- 
ment of  the  country,  I  feel  satisfied  that  the  introduction  of  a  civil 
police  force,  unsupported  by  any  military,  into  the  Saskatchewan  terri- 
tory would  be  a  mistake,  and  that  no  time  should  be  lost  in  establishing 
a  chain  of  military  posts  from  Manitoba  to  the  Rocky  Mountains. 
The  appointment  of  a  stipendiary  magistrate  for  the  Saskatchewan,  to 
reside  at  Edmonton  and  act  as  the  Indian  Commissioner,  is  also  a  matter 
of  the  first  importance.  The  individual  to  fill  this  important  post  should 
be  one,  if  possible,  already  known  to,  and  in  whom  the  Indians  have 
confidence.  I  consider  that  it  is  very  necessary  to  invite  the  co-opera- 
tion of  the  Hudson's  Bay  Company  in  the  adoption  of  any  steps  towards 
establishing  law  and  order  in  the  Saskatchewan  for  the  first  few  years, 
and  no  Indian  Commissioner  should  proceed  unaccompanied  by  a 
military  force.  A  large  military  force  is  not  required,  but  the  presence 
of  a  certain  force  I  believe  will  be  found  to  be  indispensable  for  the 
security  of  the  country,  to  prevent  bloodshed,  and  preserve  peace. 

The  number  of  the  Indians  dwelling  in  the  extensive  country  which 
lies  between  the  Red  River  and  the  Rocky  Mountains  on  Dominion 
territory  ha,s  been  much  exaggerated.  It  is  very  difiicult  to  arrive  at 
any  accurate  Indian  census,  but  having  made  every  inquiry  dm^ing  last 
summer  on  this  point,  whilst  travelling  through  the  country,  from  those 
most  competent  to  judge,  I  doubt  if  there  are  more  than  4,000  Prairie 
Indians  capable  of  bearing  arms  in  the  Dominion  territory,  between 
Port  Garry  and  the  Rocky  Mountains,  south  of  the  Sub-Arctic  Forest, 
and  north  of  the  International  Boundary  Line,  the  total  Prairie  Indian 
population  amounting,  perhaps,  to  14,000  or  15,000.  These  Indians 
are  scattered  over  such  an  immense  extent  of  country  that  anything 
like  a  formidable  combination  is  impossible  ;  most  of  the  tribes,  more- 
over, have  been  hostile  to  one  another  from  time  immemorial. 

It  is  believed  that  the  Blackfeet  and  the  Plain  Crees,  the  two 
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strongest  tribes  of  Prairie  Indians,  may  have  respectively  about  1,000 
fighting  men,  but  it  is  doubtful  if  either  tribe  could  ever  concentrate 
such  a  number,  or  if  concentrated,  that  they  could  long  remain  so  from 
the  diflSculty  of  obtaining  subsistence.  Although  many  of  the  Black- 
feet  have  breech-loading  rifles,  the  Indians  generally  are  poorly  armed 
and  badly  mounted.  Under  these  circumstances  it  will  be  readily 
understood  that  comparatively  small  bodies  of  well-armed  and  disci- 
plined men  judiciously  posted  throughout  the  country,  could  easily 
maintain  military  supremacy.  A  body  of  50  mounted  riflemen  armed 
with  breech-loading  rifles  is  a  formidable  power  on  the  prairies. 

One  regiment  of  mounted  riflemen,  550  strong,  including  non-com- 
missioned Officers,  divided  into  companies  of  50,  would  be  a  sufficient 
force  to  support  Government  in  establishing  law  and  order  in  the 
Saskatchewan,  preserving  the  peace  of  the  north-west  territory,  and 
affi)rding  protection  to  the  surveyors,  contractors,  and  railway  labourers 
about  to  undertake  the  great  work  of  constructing  the  Dominion  Pacific 
Hallway. 

Although  the  proposed  military  strength,  and  consequent  expense, 
may  appear  somewhat  considerable,  I  have  been  guided  by  every  con- 
sideration of  economy  in  recommending  the  above  number.  It  is 
wiser  policy  and  better  economy  to  have  100  soldiers  too  many,  than 
one  man  too  few ;  the  great  extent  of  the  country,  and  detached  na.ture 
of  the  service,  must  also  be  taken  into  account,  and  it  should  be 
borne  in  mind  that  the  only  thing  the  Indians  really  respect  and  will 
bow  to,  is  actual poiver.  It  should  be  borne  in  mind  too,  that  in  addition 
to  the  Indian  element,  there  is  a  half-breed  population  of  about  2,000 
souls  in  the  Saskatchewan,  unaccustomed  to  the  restraint  of  any 
government,  mainly  depending  as  yet  upon  the  chase  for  subsistence, 
and  requiring  to  be  controlled  nearly  as  much  as  the  Indians.  If  it  be 
in  harmony,  therefore,  with  the  policy  of  the  Government  to  do  so,  I 
would  recommend  the  establishment  of  military  posts  at  the  following 
places,  strength  as  below : — 

Mounted  Riflemen. 

1.  At  Portage  de  la  Prairie,  50 ;  2.  at  Fort  Ellice,  50;  3.  at  Fort 
Carlton,  50 ;  4.  at  Fort  Pitt,  50 ;  5.  at  Fort  Victoria,  50 ;  6.  at  Fort- 
Edmonton,  100  ;  7.  at  Porcupine  Hill,  150  ;  total,  500.  With  a  pro- 
portion of  Officers  and  non-commissioned  officers. 

If  no  permanent  custom-house  and  military  post  is  established  at 
the  Porcupine  Hills,  then  the  strength  of  the  force  at  Edmonton  should 
be  250,  of  which  150  men  should  be  encamped  during  the  summer 
months  at  the  Porcupine  Hills,  or  at  the  junction  of  the  Bow  and  Belly 
rivers,  returning  to  Edmonton  for  the  winter ;  but  the  establishment 
of  a  custom-house  and  military  post  at  Porcupine  Hills,  is  of  far  more 
importance,  and  would  have  a  much  better  general  efiect  towards 
securing  the  peaceful  settlement  of  the  country  than  at  any  other  places 
named.  During  the  summer  months  a  detachment  of  50  men  from  this 
post  might  with  advantage  be  employed  in  improving  the  communi- 
cation across  the  mountains  with  the  Kootanie  district  of  British 
Columbia. 
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It  would  be  necessary  tliat  eacb.  of  the  companies  of  mounted  rifle- 
men should  be  made,  as  far  as  possible,  self-supporting  communities, 
provided  with  a  few  carts,  entrenching  tools,  agricultural  implements, 
seed  for  raising  corn,  and  some  cattle.  These  military  posts  would 
partake  of  the  character  of  military  settlements,  in  the  vicinity  of  which 
many  settlers  would,  ere  long,  establish  themselves. 

It  would  be  very  desirable,  moreover,  that  a  medical  ofi&cer  should 
be  appointed  to  each  military  post,  and  his  duties  not  confined  to  the 
medical  charge  of  tbe  military  only,  but  extended  to  all  the  Indians  in 
the  vicinity.  Past  experience  has  proved  that  no  measure  is  better 
calculated  to  secure  the  confidence  and  attachment  of  the  Indian  tribes 
than  by  attending  to  their  wants  in  time  of  sickness,  and  supplying 
them  with  medical  aid. 

The  men  to  compose  the  corps  should  be  enlisted  to  serve  for  three 
years,  receiving  on  the  termination  of  the  engagement  (provided  they 
have  performed  their  duties  in  a  satisfactory  manner),  the  same  amount 
of  land  as  is  granted  on  discharge  to  the  men  of  the  militia  in  Manitoba  ; 
I  would  recommend  that  the  corps  be  raised  by  volunteers  from  the 
active  militia.  It  would  be  desirable  to  attach  to  the  military  force  at 
each  post,  three  or  four  half-breeds,  or  Indians,  as  scouts,  who  could 
serve  as  interpreters,  and  would  usually  carry  the  mail. 

At  the  places  indicated  for  military  posts,  no  great  difficulty  would 
be  experienced,  or  expense  incurred,  in  hutting  the  men,  they  them- 
selves performing  the  work,  or  an  arrangement  might  be  more  easily 
made  with  the  Hudson's  Bay  Company  to  provide  barrack  accommo- 
dation and  rations  at  the  different  posts  for  the  number  of  men 
required. 

In  the  event  of  this  proposed  arrangement  meeting  with  the  views  of 
Government,  I  have  the  honour  to  state  that  the  probable  expense  that 
would  be  incurred  for  the  establishment  and  maintenance  of  the  militia 
force  proposed,  would  be  about  300,000  dols.  annually. 

I  would  further  beg  to  suggest,  if  it  be  decided  to  establish  any  chain 
of  military  posts,  that  for  the  first  year  the  soldiers  be  employed  in 
laying  down  a  telegraphic  wire  from  Manitoba  towards  British  Columbia, 
if  not  required  to  hut  themselves. 

From  my  own  knowledge  and  observation  of  the  country,  I  think  that 
if  proper  energy  be  used,  the  very  desirable  work  of  establishing  tele- 
graphic communication,  from  Fort  Garry  through  Dominion  territory, 
with  British  Columbia,  could  be  carried  out  by  the  soldiers  in  one  or 
two  seasons.  I  would  further  observe  that  no  time  should  be  lost  in 
making  the  preliminary  arrangements.  The  men  and  horses  should,  if 
possible,  be  concentrated  at  Fort  Garry  in  the  month  of  May  or  June, 
their  equipment  forwarded  sooner,  and  the  companies  despatched 
without  delay.  An  easy  and  agreeable  march  of  a  few  weeks'  duration 
would  suffice  to  establish  them  in  the  respective  posts  of  occupation. 

BRITISH  COLUMBIA. 
With  regard  to  the  organization  of  the  militia  in  British  Columbia, 
it  is  recommended  that  one  Staff  Officer  as  Deputy  Adjutant- General 
of  Militia  be  appointed  for  the  province,  as  soon  as  the  Government 
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finds  it  convenient  to  do  so.  It  is  not  necessary  at  present  to  appoint 
Brigade  Majors. 

The  formation  of  two  companies  of  riflemen  (volunteer  militia)  in 
Victoria,  and  one  at  ISTanaimo,  is  recommended,  also  the  formation  of 
one  company  of  riflemen  at  New  Westminster,  another  at  Burrard's 
Inlet,  on  the  mainland,  and  that  the  New  Westminster  battery  of 
garrison  artillery  be  reorganized. 

The  total  white  popnlation  of  the  province  is  only  as  yet  about 
12,000.  There  are  about  4,000  half-breeds  and  45,000  Indians— the 
latter  mainly  dwelling  along  the  coast.  The  Indians  dwelling  in  the 
interior  of  British  Columbia  are  not  numerous  ;  the  policy  of  treating 
them  much  in  the  same  manner  as  if  they  were  settlers,  appears  to  have 
succeeded  admirably. 

The  following  amount  of  military  stores  have  recently  been  despatched 
by  order  of  the  Dominion  Government,  from  England  direct  by  sea  to 
Victoria,  for  the  equipment  of  the  militia  of  the  province : — 

1,000  Snider  Enfield  rifles. 

1,000  sets  of  accoutrements. 

1,000  rifle  uniforms. 

1,000  great  coats. 

300,000  rounds  of  ammunition. 

60  tents. 

20  targets  complete,  with  flags. 
100  camp  kettles. 

1,000  knapsacks  complete,  with  mess  tins  and  straps. 

It  is  very  desirable  with  a  view  to  ultimate  economy  as  well  as  present 
efficiency,  that  some  building  be  acquired  in  Victoria  to  serve  as  an 
armoury  and  storeroom,  and  that  a  storekeeper  be  appointed  to  the 
charge  of  this  public  property  without  delay. 

I  submit,  with  this  Report,  a  map  of  the  north-west  provinces  and 
territories  of  the  Dominion,  showing  the  route  which  I  followed  across 
the  continent ;  the  places  recommended  for  military  posts  are  marked, 
and  the  point  where  it  is  stated  that  United  States'  smugglers  have 
establisbed  a  post  at  the  junction  of  the  Bow  and  Belly  Rivers,  is  also 
shown. 

The  portion  of  territory  north  of  the  49th  parallel,  and  west  of  the 
Lake  of  the  Woods,  on  the  "Dawson  Route"  now  claimed  by  the 
United  States'  authorities,  and  which  intersects  the  present  Canadian 
line  of  communication  with.  Manitoba  and  the  important  territories  of 
the  north  west  is  shaded  dark. 

I  have  the  honour  to  be.  Sir, 

Your  most  obedient  servant, 

P.  ROBERTSON-ROSS, 
Colonel  Commanding  the  Militia  of  Canada, 
and  Adjutant- General  of  Militia. 

Head- quarters, 

Ottawa,  17tli  March,  1873. 

This  Report  lias  been  submitted  to  tbe  Dominion  Parliament  now  in 
Session. 

P.  R.  R. 


Monday,  March  31st,  1873. 

Majoe-Geneeal   SCHOMBERG,  C.B„   R.M.A.,   Deputy  Adjutant- 
General  Royal  Marines,  in  the  Chair. 


NAMES  of  MEMBEES  who  joined  the  Institution  between  the  26th  and  31st 

March,  1873. 

ANNUAL. 

Cotton,  C.  McClintockj  Major  20th  Hussars. 
Carr,  Fredk.  S.,  Captain  5th  Punjab  Cavalry. 
Hayter,  A.  D.,  Lieut. -Colonel  London  Rifle  Brigade. 
Maxwell,  Patrick,  Lieut. -Colonel  Bengal  Staff  Corps. 


OBSERVATION'S  0^  THE  MOl^ORIEFF  SYSTEM  OF 
MOUNTIKG  ORDINANCE. 

By  Lieutenant  T.  English,  R.E. 

Ix  the  paper  which  I  liave  the  honour  of  reading  to-night,  I  do  not 
propose  to  enter  into  any  of  the  mechanical  questions  connected  with 
Major  MoncriefF's  invention,  but  only  to  consider  the  subject  from  the 
point  of  view  of  an  engineer,  who  has  to  fortify  a  given  position.  In 
such  a  case,  one  of  the  first  things  to  be  done  is  to  determine  what  is 
the  best  type  of  works  to  erect,  and  it  is  to  this  problem,  more  par- 
ticularly with  regard  to  coast  defence,  that  I  would  call  your  attention. 

At  the  outset  of  my  paper,  too,  I  would  carefully  guard  myself 
against  offering  an  adverse  opinion  on  the  merits  of  Major  MoncriefF's 
or  of  any  analogous  system,  as  applied  to  mounting  ordnance  on  works 
intended  to  resist  land  attack,  and  where  earth  is  the  only  material 
available. 

In  unstrengthened  earthen  parapets,  the  embrazure  system  becomes 
more  and  more  dangerous,  as  the  power  of  rifled  shell-guns  grows 
larger.  The  objections  to  it  are  too  many  and  too  well  known  to  be 
worth  repeating ;  and  it  seems  likely  that  some  barbette  system,  with 
an  unbroken  parapet,  must  be  substituted  for  it.  Major  Moncrieff's 
carriage,  although  it  does  not  reduce  the  target  presented  to  high  angle 
fire,  still  allows  of  so  much  more  horizontal  protection  than  the 
ordinary  barbette  carriage,  as,  wherever  its  use  is  practicable,  fully  to 
compensate  for  the  extra  weight,  cost,  and  complication  involved. 

For  coast  defence,  however,  the  arguments  both  for  and  against  the 
adoption  of  Major  Moncrieff's  system  of  mounting  ordnance,  have 
generally  been  founded  upon  the  ideal  case  of  a  duel  between  a  single 
gun  in  a  shore -battery  and  a  single  gun  on  board  ship  ;  and  too  little 
consideration  appears  to  have  been  given  to  the  various  powers  of 
offence  of  a  powerful  fleet. 
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It  would,  therefore,  seem  desirable  to  examine,  more  closely  than  lias 
hitherto  been  done  in  public,  into  the  conditions  which  probably  would 
prevail  in  the  attack  from  the  sea,  of  a  harbour  or  channel,  defended  by 
heavy  guns  and  torpedoes. 

The  risk  of  loss  and  disaster,  in  making  such  an  attack,  is,  from 
unavoidable  causes,  so  great,  that  the  enterprize  is  not  likely  to  be 
begun  unless  the  command  of  the  sea  has  been  obtained ;  whilst  the 
most  careful  preparations  will  be  made  before  hand,  and  the  means  of 
attack  will  be  so  proportioned  to  the  known  powers  of  the  defence,  as 
to  give,  at  least,  a  fair  chance  of  success ;  unless,  indeed,  the  invader's 
object  be  defeated  by  such  defensive  arrangements  having  been  made, 
as  will  evidently  render  the  position  practically  impregnable. 

To  fix  the  ideas,  assume  the  position  to  be  that  of  a  tidal  channel, 
with  a  width  of  half  a  mile  to  a  mile  of  deep  water,  low  banks,  and 
reaches  from  one  to  three  miles  long,  with  bends  approaching  right 
angles  between  them. 

Assume  also,  that  forty  heavy  guns  are  available  for  the  defence, 
twenty  of  them  being  of  twelve-inch,  and  twenty  of  ten- inch  calibre, 
and  that  a  complete  system  of  torpedoes  has  been  laid  down. 

It  will,  I  think,  be  the  general  opinion  of  those  who  have  studied 
the  subject,  that,  to  reduce  such  a  position,  if  properly  defended  even 
by  artillery  fire  alone,  would  require  a  fleet  carrying  at  least  the  same 
number  of  heavy  guns. 

We  may,  therefore,  assume  that  the  attacking  force  must  consist 
of,  at  least,  four  turret  ships  of  the  heaviest  type,  each  carrying  four 
twelve-inch  guns,  or  their  equivalents,  and  protected  by  twelve  or  four- 
teen inches  of  iron,  so  as  to  be  practically  invulnerable  at  moderate 
ranges,  and  only  to  be  disabled  by  shot  entering  the  ports,  or  by  the 
turrets  being  jammed. 

These  vessels  would  be  supplemented  by,  say,  six  broadside  sea- 
going ships,  of  moderate  armour,  seven  or  eight  inches  thick,  but 
strengthened  and  prepared,  for  this  special  duty,  by  taking  out  their 
masts  and  all  superfluoas  weights,  and  by  adding  extra  plating  along 
their  waterlines  and  batteries,  so  as  to  bring  their  resisting  power  at 
the  most  vital  parts,  on  a  par  with  that  of  the  turret  ships. 

Each  of  these  vessels  may  be  assumed  to  carry  eight  ten-inch  guns, 
four  on  each  broadside  ;  and  two  ships  of  their  number  would  be  kept 
in  reserve. 

.  The  fleet  would  still  require  unarmoured  gun-boats  of  light  draught, 
say  fifty  in  number,  twenty  to  be  kept  in  reserve ;  each  of  two  hundred 
or  three  hundred  tons,  and  carrying  two  nine- inch  rifled  howitzers  or 
their  equivalents,  capable  of  being  trained  into  any  position,  though 
only  one  would  probably  be  used  at  a  time. 

Hence  we  have  an  attacking  force,  which  can  be  concentrated  on  any 
point,  of 

16        12"  guns  in  four  turret  ships, 
16        10"  guns  in  four  broadside  ships, 
30         9"  howitzers  in  thirty  gun-boats, 


Total  62   pieces  of  ordnance ; 
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and  of  the  thirty-two  guns  above  enumerated,  it  must  be  remembered 
that  any  can  be  replaced  by  howitzers,  if  required. 

Even  putting  torpedoes  on  one  side  for  the  present,  as  having  been 
removed  or  destroyed,  an  attacking  force  cannot  afford  either  to  neglect 
heavy  batteries  or  to  attempt  to  pass  them,  silencing  them  only  for  a 
time ;  for,  unless  they  are  totally  destroyed  and  occupied,  they  will 
form  a  complete  obstacle  to  the  maintenance  of  comjnunications  and 
supplies,  and,  by  the  facilities  they  would  offer,  if  not  taken,  for  the  re- 
establishment  of  torpedoes,  (the  removal  of  which  must  be  a  work  of 
time,)  they  might  seriously  compromise  the  safety  of  the  attacking  fleet, 
in  the  event  of  a  retreat  being  from  any  cause  necessary.  But  the  use 
of  torpedoes  has  improved  the  defence,  and  considerably  altered  the 
conditions  of  the  problem,  by  compelling  the  enemy  to  take  up  a  definite 
position,  chosen  by  the  defenders ;  that  is,  in  the  water  from  which  the 
torpedoes  can  be  removed  or  destroyed  without  the  possibility  of  re- 
laying. 

This  water-space ,  would  include  all  within  view  of  the  hostile  fleet 
and  under  the  fire  of  its  guns,  whilst  the  fleet  keeps  out  of  range  from 
the  forts.  Where  bends  in  the  channel,  or  the  forts  themselves,  pre- 
vent a  view  from  the  fleet,  it  is  not  likely  that  much  difficulty  will 
exist  in  renewing  torpedoes,  even  if  removed. 

I  should  conceive  that  the  plan  of  operations  would  be  somewhat  as 
follows  : — The  fleet  would  anchor  at  a  safe  distance  below  the  batteries, 
and  probably  spend  several  days  in  clearing  away  torpedoes,  by  sending 
gunboats  and  steam  laun'cheSj  whenever  darkness  permitted,  either  to 
pull  them  up,  to  cut  the  cables,  or  to  explode  them  in  place. 

Some  of  the  armoured  vessels  wou.ld  advance  at  daylight,  to  within 
long  range  of  the  works,  so  as  to  prevent,  by  their  fire,  any  possibility 
of  torpedoes  being  re-laid ;  retiring  at  dusk  to  a  safer  anchorage,  and 
to  give  place  to  the  boats. 

By  these  means  a  channel  could  probably  be  cleared  of  all  sub- 
marine obstructions,  in  the  course  of  three  or  four  days,  to  a  distance 
sufiicient  to  allow  the  fleet  to  take  up  its  position  for  attacking  the 
batteries ;  the  limit  of  clearing  being,  as  before  stated,  where  the 
channel  stretched  out  of  range  and  sight  of  the  fleet.  Probably  several, 
and  possibly  many  boats  and  small  vessels  would  be  lost  during  these 
operations,  but  it  would  appear  to  be  out  of  the  power  of  the  defenders 
to  do  more  than  hinder  them. 

If  the  channel  could  not  be  cleared  in  the  manner  indicated,  it  would 
appear  certain  that  the  expedition  must  fail,  for  no  Commander  would, 
I  think,  dare  to  carry  his  ships  through  a  narrow  channel  where  tor- 
pedoes were  known  to  exist. 

The  attack  in  force  would  obviously  be  varied'  according  to  the  nature 
of  the  defence  to  be  overcome  ;  but,  assuming  first  that  the  guns  on 
shore  were  mounted  in  casemates,  I  should  imagine  that  the  most 
effective  and  formidable  method  of  attacking  would  consist  in  the 
armoured  fleet  advancing,  against  the  tide,  in  single  column,  through 
the  channel  cleared  of  obstructions,  until  nearly  abreast  of  the  lower- 
most works  ;  when,  as  in  the  bombardment  of  Fort  Fisher,  in  the 
American  war,  they  would  drop  anchor  at  about  200  yards  distance 
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apart,  the  column  taking  up  about  a  mile  in  length.  They  would  then, 
concentrate  all  their  fire,  by  signal,  with  battering  cliarges,  upon  one 
of  the  works  furthest  down  the  channel,  at  ranges  varying  from  1,000 
to  2,500  yards  (see  Plate  xxix).  When  the  guns  attacked  were  silenced, 
the  fire  of  the  whole  fleet  would  be  transferred  to  the  next,  and  so  on ; 
some  of  the  vessels  weighing  anchor  and  taking  up  fresh  positions,  if 
required. 

At  the  same  time,  the  gunboats  will  have  followed  the  heavy  ships 
at  a  considerable  interval,  and  will  have  kept  up  a  continuous  fire  of 
shells,  at  as  close  a  range  as  they  could  venture  to  without  drawing 
fire  upon  themselves,  say  from  3,000  to  4,000  yards,  upon  the  same 
guns  with  which  the  ships  were  engaged. 

If,  instead  of  casemated  works  of  defence,  open  batteries  were  to  be 
engaged,  I  imagine  that  much  the  same  general  method  of  attack  would 
be  followed,  except  that  the  fleet  would  come  to  an  anchor  at  a  con- 
siderably greater  distance  from  the  works,  say  the  nearest  vessel  being 
2,000  yards  from  the  outermost  battery,  and  would  commence  a  high 
angle  shell  fire  on  each  work  in  succession,  until  silenced,  the  ships 
moving  up  into  fresh  positions,  as  required  (see  Plate  xxx). 

Such  being  the  conditions  of  attack,  it  remains  to  be  considered  what 
disposition  of  guns  is  likely  to  give  the  most  efiective  defence. 

It  is  clear  that  the  more  the  available  guns  are  distributed  along 
the  banks  of  a  channel,  the  less  obstacle  will  each  one  present  to  the 
systematic  carrying  out  of  the  process  of  silencing  them  described 
above ;  for,  with  a  number  of  detached  guns,  or  small  works  defending 
a  channel,  the  enemy  will  gradually  advance,  clearing  away  the  tor- 
pedoes and  reducing  the  batteries  singly,  with  comparative  ease. 

The  cardinal  principle  of  the  defence  would  therefore  appear  to  be, 
to  concentrate  such  a  weight  of  fire — not  on  one  point  only,  but 
upon  the  whole  position  which  the  attacking  fleet  is  compelled,  by 
the  presence  of  torpedoes,  to  occupy,  that  is,  upon  a  front  a  mile  long — 
as  shall  silence  the  enemy's  guns  in  the  shortest  possible  time.  If 
such  a  defensive  position  is  taken  up,  the  enemy  cannot  bring  any  of 
his  ships  within  range  close  enough  to  do  much  harm  to  the  batteries, 
until  the  time  he  may  choose,  after  much  preparation,  for  a  combined 
efibrt  with  his  whole  strength,  when  many  circumstances  may  occur  to 
prevent  his  success. 

Assuming,  however,  that  the  ships  are  brought  into  the  position 
described  for  commencing  the  attack,  it  will  clearly  bo  not  worth 
while  for  the  batteries  to  waste  ammunition  upon  gun- boats  at  extreme 
ranges  :  they  would  seldom  be  hit,  and  if  all  were  sunk  or  disabled,  it 
would  not  decide  the  fate  of  the  action ;  but  if  the  heavy  vessels  can  be 
silenced,  the  gun-boats  will  be  incapable  of  further  harm. 

As  more  experience  is  gained  in  the  manipulation  of  heavy  ordnance, 
it  appears  more  and  more  certain,  that  where  a  number  of  guns  are  to 
act  in  concert,  it  will  be  necessary  to  control  and  direct  their  fire 
from  signal  stations  at  a  distance,  free  from  the  smoke  and  confusion 
which  must  exist  in  a  battery  of  any  sort ;  and  this  circumstance 
will  exercise  a  powerful  influence  upon  the  tactics  of  the  defence.  For, 
as  it  will  be  impracticable,  for  obvious  reasons,  to  signal  separately  to 
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each  gun,  it  follows  that  a  battery  mnst  be  divided  into  sections, 
all  the  guns  in  one  section  concentrating  their  fire  upon  one  object, 
of  which  the  range  and  direction  are  communicated  and  corrected 
from  the  signal  station. 

We  may  therefore  assume  that,  in  the  case  under  consideration,  the 
forty  guns  in  battery  would  be  divided  into  eight  sections  of  five  guns 
each.  It  will  be  impolitic  to  concentrate  the  fire  of  all  the  sections 
upon  one  ship,  as  might  at  first  sight  seem  desirable,  for  the  reason 
that  the  vakie  of  fire  from  a  land-battery  is  entirely  difierent  from  that 
from  a  fleet.  On  shore,  with  a  steady  platform,  it  is  possible  to  correct 
each  shot  by  the  previous  one,  and  so  to  throw  nearer  and  nearer  the 
object  until  the  errors  of  aim  are  eliminated,  or  nearly  so ;  on  board 
ship,  however,  the  unavoidable  motion,  caused  even  in  still  water,  and 
at  anchor,  by  the  recoil  of  the  guns,  is  sufficient  to  prevent  much 
advantage  in  aiming  being  taken  of  the  results  of  previous  rounds, 
and  the  object  of  a  fleet  will  be  to  concentrate  its  whole  weight  of  fire 
as  nearly  as  possible  on  one  spot,  so  as  to  ensure  some  shots  taking 
eflPect ;  and  even  if  this  be  done,  the  fire  will  be  more  than  sufficiently 
scattered,  whilst  if  it  were  distributed  over  the  whole  position  attacked, 
the  results  y/ould,  I  think,  be  small  indeed. 

It  would  seem  best,  that  the  fire  of  any  section  of  the  batteries 
should  be  continuously  directed  against  the  same  gun  on  shipboard, 
until  it  is  silenced,  and  by  this  means  the  fleet  will  be  most  speedily 
disposed  of.  But  the  fire  of  only  one  section  should  be  directed 
against  each  ship,  for  otherwise  it  would  be  impossible  for  an  observer 
to  correct  the  aim  of  the  section  which  he  was  controlling-,  as  he 
would  not  be  able  to  identify  the  results  of  its  fire. 

It  will,  I  think,  be  next  to  impossible  to  sink  a  ship  protected 
by  twelve  or  fourteen  inches  of  iron,  during  action,  in  smooth  water, 
by  artillery  fire ;  few,  if  any,  shot  would  enter  below  the  water-line,  and 
the  resistance  of  armou.r  increases  so  rapidly  with  the  angle  of  impact, 
that  it  will  not  be  worth  while  to  attempt  to  do  more  than  to  disable 
the  guns,  and  this  would  appear  to  be  most  readily  effected  at  short 
ranges,  by  firing  Palliser  projectiles  at  the  ports. 

As  it  is  plainly  desirable,  that  besides  concentrating  the  guns  upon  a 
front,  say,  a  mile  in  length,  the  batteries  should  prevent  as  much  as 
possible  of  the  channel  above  them  from  being  seen  by  the  enemy ; 
and  as,  from  what  has  been  already  advanced,  it  appears  that  torpedoes 
have  put  it  in  the  power  of  the  defenders  to  choose  their  own  ground, 
it  will  be  best  to  occupy  a  bend  in  the  channel,  other  things  being 
equal,  rather  than  part  of  a  straight  reach. 

From  the  foregoing  considerations,  it  w411  be  seen  that  unlimited 
lateral  range  is  not  of  vital  importance  to  shore  batteries ;  the  guns 
are  placed  to  defend  a  certain  definite  position,  each  has  its  own  work 
to  do,  and  can  do  it  without  firing  all  round  the  circle ;  for,  from  the 
impossibility  of  more  than  one  ship  occupying  the  same  water  at  one 
time,  the  guns  of  a  fleet  cannot  be,  upon  the  average,  less  than  fifty 
yards  apart,  and  a  moderate  amount  of  lateral  range  will  enable  the 
batteries  to  employ  their  guns  to  advantage  in  all  positions  the  ships 
can  take  up. 


OF  MOUNTING  ORDNANCE. 


573 


The  one  advantage  of  extreme  lateral  range  is  to  provide  against  the 
rather  improbable  case  of  one  or  of  a  small  number  of  vessels  attacking 
a  number  of  heavy  batteries  ;  they  would  certainly  be  silenced  in  a 
time,  diminishing  in  proportion  to  the  number  of  guns  which  could  be 
brought  to  bear  upon  them ;  but  it  is  scarcely  worth  while  to  discuss 
this  case,  for,  judging  from  every  successful  sea- attack  hitherto  carried 
out,  the  number  of  vessels  in  a  fleet  designed  to  attack  shore  batteries, 
will  always  be  considerable. 

The  expense  of  foundations,  gorge  buildings,  and  other  accessories, 
presents  an  insuperable  obstacle  to  the  otherwise  desirable  plan  of 
spreading  the  guns  about  as  much  as  ^Dossible,  within  the  limits  of 
being  able  to  concentrate  upon  a  fleet,  and  it  is,  I  think,  quite  imprac- 
ticable to  get  over  this  difiiculty  by  planting  guns  about  in  the  mud, 
without  any  foundations  at  all,  as  has  been  proposed. 

It  should  also  be  remembered  that  the  cost  of  foundations  is  a  neces- 
sary evil,  which  does  not  add  in  the  slightest  degree  to  the  ofiensive 
power  of  a  battery,  and  should  be  kept  down  as  much  as  possible. 

Assume,  therefore,  that  three  sites  are  chosen,  on  which  to  mount 
forty  guns.  It  will  be  advisable  to  have  guns  on  each  side  of  the 
channel,  for  it  will  clearly  be  the  better  for  the  defence,  whether  case- 
mates or  open  batteries  are  used,  to  compel  the  fleet  to  approach  as 
close  to  the  works  as  possible.  Twenty  guns  may  then  be  taken  as 
placed  in  a  battery,  at  a  point  where  the  shore  forms  a  salient  angle, 
and  ten  guns  in  each  of  two  batteries  in  the  corresponding  re-entering 
angle  formed  by  the  opposite  shore. 

It  will,  I  think,  be  impracticable  to  hide  the  whereabouts  of  a  heavy 
gun  in  action ; — it  is  possible,  no  doubt,  completely  to  screen  its 
exact  position  until  firing  commences,  but  it  will  be  within  every  one's 
observation  that  the  pufi"  of  smoke,  produced  by  the  discharge  of  a 
heavy  gun,  is  one  of  the  most  prominent  objects  in  any  landscape  ;  also, 
at  any  rate  in  this  country,  with  the  publicity  afforded  by  the  news- 
paper press  to  every  detail  of  the  defences,  it  would  probably  be  found, 
in  the  event  of  war,  that  the  position  and  nature  of  every  gun  was 
carefully  laid  down  on  the  large  scale  charts  of  the  estuaries  and 
harbours,  with  quite  sufiicient  accuracy  to  ensure  the  range  and  direc- 
tion being  known,  within  50  yards,  from  any  position  a  vessel  could 
take  up. 

It  may  be  estimated  that  the  guns  of  the  fleet  all  being  concentrated 
upon  one  spot,  the  fire  would  converge  through  a  horizontal  angle  of 
from  60°  to  90°,  and  might  descend  at  angles  with  the  horizon,  varying 
from  say  50°  to  3°. 

Having  arrived  at  this  point  in  the  problem,  the  difficulty  arises 
that,  if  cover  overhead  is  given  against  such  a  bombardment,  the 
protection  in  front  must  be,  to  some  extent,  reduced  to  enable  the  gun 
to  fire,  as  in  a  shield  with  a  port ;  whilst  if  the  protection  in  front 
remains  intact,  as  in  a  barbette  battery,  the  overhead  cover  must  be 
abandoned  altogether. 

It  will,  therefore,  be  necessary  now  to  examine  which  of  these  two 
systems  will  give  theoretically  the  best  resistance,  assuming  that  each 
is  attacked  by  the  description  of  fire  most  dangerous  to  it. 
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Taking  first  the  case  of  a  casemate  fitted  with,  an  iron  shield,  or  of 
an  open  battery  fitted  with  a  similar  shield  and  overhead  cover ; — in 
the  absence  of  data  which  can  only  be  provided  by  the  experience  of 
an  actual  bombardment,  it  will  be  evidently  a  waste  of  time  to  specu- 
late as  to  the  probable  area  covered  by  the  fire  of  the  whole  fleet.  We 
can,  however,  by  the  help  of  the  reports  of  practice  carried  out  for 
range  and  accuracy,  form  a  good  estimate  of  what  any  piece  of  ordnance 
can  do  under  the  conditions  most  favourable  to  it,  and  for  purposes  of 
comparison  of  the  defensive  powers  of  two  systems,  as  measured  by  the 
ofiensive  powers  of  the  most  dangerous  fire  that  can  be  brought  against 
each,  I  think  we  can  arrive  at  sufB.ciently  accurate  conclusions. 

It  may  be  assumed  that  the  vulnerable  parts  of  a  casemated  work 
protected  by  iron  shields,  consist  of  the  ports  through  which  the  guns 
fire,  and  of  a  certain  margin  round  them.  (See  Plates  xxxi,  xxxii) .  This 
margin  I  have  taken  as  six  inches,  for  the  reason  that,  in  the  trial  of  the 
sample  iron  shield,  'No.  31,  at  Shoeburyness,  in  March,  1870,  a  ten-incli 
Palliser  shot  which  struck  seven  inches  from  the  edge  of  the  port,  went 
straight  into  the  substance  of  the  shield,  not  being  influenced  in  any 
way  by  the  near  neighbourhood  of  the  opening.  As  the  port  may  be 
taken  to  be  a  rectangle  of  2'  7"  +  4'  0",  the  greatest  vertical  target 
presented  by  it  and  the  margin  round  it  may  be  considered,  as  a 
rectangle  of  3'  7"  X  5'  0",  the  breadth  diminishing  with  the  horizontal 
angle  of  impact. 

In  Table  I  annexed,  will  be  found  the  chances  against  striking 
such  a  rectangular  vertical  target  from  a  steady  platform  with  various 
natures  of  guns,  at  various  known  ranges,  as  calculated  from  the  series 
of  rounds  fired  for  range  and  accuracy  at  Shoeburyness. 

From  the  table  vv^e  see  that  the  most  dangerous  fire  is  from  the  ten-incli 
gun  with  battering  charges  at  short  ravage;  and  that  high  angle  fire  at  all 
ranges  is  extremely  ineffective,  the  chances  ranging  from  388  to  1 
against  striking  such  a  target  at  a  range  of  1,037  yards,  up  to  7,810 
to  1  at  a  range  of  4,676  yards. 

But,  on  board  ship,  even  though  the  range  be  known,  the  unavoid- 
able motion  will  cause  a  certain  error  of  elevation,  and  consequently 
the  chance  of  striking,  is  not  ever  likely  to  be  so  great  as  above 
described.  In  almost  the  only  experiment  with  heavy  ordnance  bear- 
ing on  the  subject,  the  attack  by  the  "Hotspur"  upon  the  "  Glatton," 
at  Portland,  the  mean  vertical  deviation  under  most  favourable  circum- 
stances could  not  be  taken  as  much  less  than  three  feet  at  200  yards  ; 
this  corresponds  to  a  mean  difierence  of  elevation  of  plus  or  minus  a 
quarter  of  a  degree.  If  the  mean  difierences  of  range  in  Table  I  are 
corrected  accordingly,  the  results  shown  in  Table  II  will  be  obtained, 
and  will,  I  think,  represent  as  accurately  as  in  the  present  state  of  our 
knowledge  it  is  possible  to  do,  the  greatest  efiect  to  be  obtained,  under 
favourable  circumstances,  from  guns  mounted  on  board  ship. 

It  is  clear  that  small  difierences  of  elevation,  with  a  given  range, 
produce  much  less  effect  on  firing  at  a  high  elevation  and  low  velocity, 
than  on  firing  with  a  low  elevation  and  high  velocit}^ ;  and,  accordingly, 
we  find  that  the  chances  against  striking  a  vertical  target  3'  7"  X  5'  0" 
with  the  eigbt-inch  howitzer  at  1,037  yards  range,  are  only  increased  from 
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388  to  1  up  to  480  to  1,  and  at  4,676  yards  range  from  7,816  to  1  up 
to  9,730  to  1 ;  whilst  the  chances  against  striking  with  the  ten-inch  gun 
are  raised  at  1,750  yards  range  from  6*3  to  1  up  to  48*3  to  1,  and  at 
2,490  yards  range  from  107  to  1  up  to  94*7  to  1. 

Still,  however,  the  danger  from  battering  charges  is  so  much  the 
greater,  that  we  may  reasonably  conclude  that  subjection  to  such  a  fire 
\vill  be  the  most  trying  ordeal  to  which  a  shield  can  be  put ;  and  that 
the  plan  of  attack  will  be,  as  previously  stated,  for  the  armoured  fleet 
to  take  up  a  position  as  close  as  possible  to  the  w^orks,  and  pour  in  a 
heavy  fire  of  Palliser  projectiles  with  battering  charges. 

The  gun-boats  attached  to  the  fleet  would  no  doubt  keep  up  a  shell 
fire,  at  a  safe  range,  to  disturb  as  much  as  possible,  by  smoke  and 
splinters,  the  service  of  the  guns  in  battery  ;  but  their  chances  of  doing 
injury  to  the  men  working  the  guns,  or  to  the  guns  themselves,  are 
very  small ;  and  the  effective  result  of  the  attack  on  the  works  will  be 
almost  entirely  confined  to  the  projectiles  entering  a  port  or  striking 
close  to  one.  It  may  be  said  that  other  parts  of  a  shield  will  be  pene- 
trated, but  there  is  certainly  now  no  difiiculty  in  making  every  part 
equally  strong,  and,  whatever  may  be  advanced  to  the  contrary,  I  am 
convinced  that  all  the  shields  yet  made  in  this  country,  for  exposed 
positions,  are  totally  impervious  to  any  battering  which  they  could 
receive  in  action,  with  the  exception  of  the  ports,  and  of  a  six-inch 
margin  round  them. 

The  remainder  of  the  front  of  a  VN^ork  which  is  not  near  a  gun,  and 
therefore  not  limited  in  thickness,  can  readily  and  cheaply  be  made  of 
any  strength  thought  necessary. 

Guns  in  casemate,  even  when  in  action,  are  protected  when  in  the 
loading  position  from  any  fire  except  in  the  direction  to  which  they  are 
pointiDg,  and  the  mantlets  fitted  up  in  all  casemates  will,  it  is  believed, 
give  complete  immunity  from  all  splinters  inside. 

IS'ext,  in  the  case  of  a  barbette  battery  made  of  earth  or  concrete,  a 
comparison  may  be  arrived  at  as  follows  : — 

Neglecting  the  vertical  target  presented,  the  size  of  which  is  a  disputed 
point,  an  emplacement  for  a  nine-inch  gun,  en  harhettG^  may  be  considered 
to  present  a  horizontal  target  of  twenty-seven  feet  by  twenty- seven :  these 
are  very  nearly  the  dimensions  at  the  ground  level  of  the  emplacement 
for  a  nine-inch  gun  mounted  on  Major  Moncriefi''s  system  at  Shoebury- 
ness ;  and,  for  high  angle  fire  from  any  direction,  will  give,  approxi- 
mately, the  dangerous  area  exposed.  (See  Plates  xxxi,  xxxii.)  For  direct 
fire  the  size  of  target  is  more  difficult  to  arrive  at,  as  a  shot  descending  at 
a  small  angle  behind  the  crest  of  the  pit  would  not  have  much  efiect ; 
but,  on  the  other  hand,  a  shot  striking  the  parapet  at  some  distance 
from  the  crest  wdll  be  dangerous ;  and,  on  the  whole,  it  appears  fair  to 
consider  the  horizontal  target,  in  this  case  also,  as  equal  to  the  ground 
area  of  twenty- seven  feet  by  twenty- seven. 

By  a  similar  reference  to  that  already  made  to  the  results  of  rounds 
fired  for  range  and  accuracy,  in  Table  III,  it  will  be  seen  that,  from  a 
steady  platform,  the  chances  against  the  fire  from  the  eight-inch 
howitzer  striking  a  horizontal  target  twenty- seven  feet  by  twenty- 
seven,  axe  from  10  to  1  at  1,037  yards  range,  up  to  139  to  1  at  4,67G 
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yards  range,  vvliilst  with  direct  fire  the  greatest  danger  is  from  the  ten- 
inch  gnn  at  2,490  yards  range,  when  the  chances  against  striking  are 
47  to  1. 

But,  allowing  as  before  for  a  mean  error  of  elevation  of  as  in 
Table  lY,  the  probabilities  become  reversed ;  for  w^hilst  the  chances 
against  striking  with  direct  fire  reach  46 '5  to  1  Avith  the  ten-inch  gun 
at  2,490  yards,  the  chances  with  the  eight-inch  howitzer  are  only 
increased  to  12'6  to  1  at  1,037  yards,  32*5  to  1  at  2,671  yards,  and 
174  to  1  at  4,676  yards. 

From  these  results  it  is  plain  that  the  greatest  effect  against  open 
batteries  wdll  be  obtained  by  a  high  angle  shell  fire,  and  that  very  good 
results  can  be  obtained  at  long  ranges.  Taking  therefore  into  con- 
sideration the  much  less  chance  of  injury  to  vessels  from  the  fire  of  a 
fort,  if  they  are  kept  as  far  off  as  possible,  consistently  with  their  own 
fire  being  effective,  and  end  on,  as  they  probably  can  be  for  working 
howitzers ;  w^e  may  conclude  that  what  is  to  be  feared  in  an  open 
battery  is  the  fire  of  shells  projected  at  a  high  angle  of  elevation  such 
as  40"",  from  ranges  of  say  2,000  to  4,000  yards. 

Much  has  been  said  as  to  the  evil  effect  of  ports  in  limiting  the 
training  of  guns  firing  through  them,  but  in  any  case  similar  to  that 
under  consideration  it  does  not  appear  that  guns  require  more  than  a 
moderate  training,  and  it  has,  I  think,  been  entirely  overlooked  that 
guns  in  casemates  are  completely  protected  until  brought  into  action ; 
it  is  impossible  to  give  any  equivalent  protection  in  an  open  battery ; 
something,  but  not  much,  can  be  done  by  raising  the  merlons,  but  I 
should  regard  it  as  a  positive  evil  to  give  a  gun  more  training  than  was 
absolutely  necessary,  having  regard  to  all  the  conditions  of  the  case. 

In  comparisons  which  have  been  made  between  an  emplacement  for 
£h  nine-inch  gun  on  Major  Moncrieff's  system  and  an  open  battery  shield, 
it  should  be  remembered  that  no  such  thing  as  an  open  battery  shield, 
in  the  strict  sense  of  the  word,  exists  or  is  likely  to  exist  in  the  British 
possessions ;  all  shields  which  are  not  casemated  are  prepared  for  the 
reception  of  overhead  cover  for  the  men  and  gun,  and  many  are 
furnished  with  it  already.  It  would  take  but  a  short  time  to  com- 
pletely cover  the  whole  number,  and  the  sole  reason  why  this  has  not 
been  done  already  is,  that  it  is  far  preferable  to  keep  the  material  for 
the  covering,  consisting  in  great  part  of  timber,  in  store,  rather  than 
to  let  it  decay  in  situ. 

The  protection  of  these  so-called  open  battery  shields  is  quite  as 
good,  wdien  in  good  order,  against  a  short  bombardment,  as  that 
afforded  by  a  casemate;  and  out  of  a  total  number  of  397  guns  in 
England,  now  protected  or  authorised  to  be  protected  by  armour,  the 
number  behind  such  shields  is  18. 

As  regards  the  cost  of  the  two  systems,  when  casemates  are  employed, 
it  will  be  found  that  many  more  heavy  guns  can  be  mounted  ujDon  the 
same  foundations,  than  by  the  use  of  open  batteries  ;  and  the  extremely 
variable  cost  of  foundations  in  different  sites,  therefore,  prevents  any 
good  comparative  estimate  being  made  between  the  cost  per  gun  of  a 
casemated  work  and  of  an  open  battery. 

An  open  battery  fitted  with  shields,  however,  and  one  adapted  for 
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Major  MoncriefF's  carriages,  would  require  substantially  the  same 
foundations  ;  but  a  nine-inch  gun-pit  cannot  fairly  be  compared  with  a 
shield  which  has  been  found  by  direct  experiment  to  be  completely 
proof  against  the  25-ton  gun,  and  as  far  as  can  be  known  in  the 
absence  of  actual  trial,  is  believed  to  be  proof  against  the  35-ton  gun  at 
any  range. 

Surely,  the  comparison  should  rather  be  made  with  a  shield  only 
capable  of  resisting  nine-inch  guns  or  their  equivalents,  for  it  is  not  to  be 
supposed  that  nine-inch  guns  will  usually  be  employed  on  shore  against 
anything  heavier  at  sea. 

If  this  is  admitted,  the  comparison  will  stand  as  follows,  neglecting 
open  battery  shields  without  overhead  cover  as  incomplete : — 

£ 

Moncrieff's  9"  pit,  with  expense  magazine,  say  1,070 
MoncriefF's  9"  carriage,  pattern  II,  say  .  .  1,;>40 


Total  £2,410 

And— 

Open  battery  emplacement,  wdtli  expense  maga- 
zine, shield  with  10"  armour  and  overhead 
cover,  say  2,200 

Service  9"  casemate  carriage  and  platform,  say  350 


Total  £2,550 

But  it  will  probably  be  allowed  that  it  is  extremely  unlikely  that 
ships  carrying  nine-inch  guns,  or  guns  equivalent  to  them,  will  ever  be 
sent  to  attack  a  modern  fortified  place  ;  and  it  may  be  assumed  that 
the  least  gun  which  will  be  employed  will  be  equivalent  to  the  ten-inch 
18-ton  gun,  and  will  require  J  8-ton  guns  to  be  opposed  to  it. 

In  this  case,  assuming  that  the  Moncrieff  system  can  be  successfully 
applied  to  guns  of  18  tons  weight ;  in  the  absence  of  exact  estimates, 
it  may  fairly  be  considered  that  the  weight  and  cost  of  Major  Mon- 
criefF's carriage  will  be  increased  in  proportion  to  the  weight  of  the 
gun,  that  is,  by  50  per  cent,  for  a  ten-inch  as  compared  with  a  nine-inch 
gun  carriage ;  the  comparison  will  then  be  as  follows,  if  the  Moncrieff 
pit  bo  assumed  to  be  increased  by  10  per  cent,  in  cost.,  to  receive  a 
lO-incli  gun. 

£ 

9"  gun-pit.  with  10  per  cent,  added,  say  , .  1,180 
9"  gun-carriage,  with  50  per  cent,  added,  say  .  .  2,010 


Total  for  a  ten-inch  Moncrieff  gun  £3,190 

And— 

Open  battery,  &c.,  shield,  with  15"  armour  to  resist 

twelve-inch  guns,  and  overhead  cover,  say.  2,650 

10"  casemate  carriage  and  platform         .  .  490 


Total  for  ten-inch  gun  behind  shield       .  .  £3,140 
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If,  however,  instead  of  thinking  only  of  the  first  cost  to  he  incurred 
in  fortifying'  a  position,  wo  pay  some  httle  attention  to  the  probable 
requirements  of  the  imme'diate  future,  a  far  more  important  considera- 
tion arises  as  regards  the  economy  of  the  two  systems.  For  armaments 
must  change,  and  guns,  such  as  the  nine-inch  or  ten-inch,  which  at  one 
time  were  the  heaviest  which  could  be  made,  and  are  now  sufl&cient  to 
meet  the  vessels  of  the  day,  may,  ere  long,  be  found  inadequate  to  the 
task  required  of  them. 

Vessels  plated  with  thicker  armour  are  constructed,  and  then  heavier 
guns  follow  as  a  natural  consequence,  and  must  replace  those  already 
mounted  on  the  works.  The  works  themselves  can  generally  be 
adapted  to  their  new  armament  with  but  trifling  expense,  but  new 
carriages  must  obviously  be  provided,  and  in  any  system  of  which 
the  carriage  form.s  the  most  expensive  part,  every  change  of  armament 
must  prove  enormously  costly. 

It  may  be  said  that  in  such  a  case  the  old  armament  could  be  used 
elsewhere,  and  no  doubt  the  guns  could  and  would  be  applied  to 
different  purposes,  naval  or  otherwise ;  but  if  Major  Moncrieff 's 
system  w^ere  generally  adopted  for  coast  defence,  there  vrould  be  no 
scope  for  the  employment  of  the  carriages  for  the  heavier  natures  of 
ordnance,  except  in  the  sea  batteries  for  which  they  were  originally 
intended.  The  number  of  sea  batteries  is  limited  and  practically  com- 
plete, and  land  defences  do  not  require  such  heavy  guns.  The  same 
shield  will,  how^ever,  without  any  alteration,  allow  any  nature  of  gun 
from  the  seven-inch,  to  the  ten-inch  to  be  worked  behind  it,  and  w^itli 
slight  alterations,  w^ill  permit  the  use  of  eleven-inch,  twelve- inch,  or 
even  heavier  otus. 

o 

In  considering  economy,  however,  in  such  structures,  as  well  as 
efficiency,  it  appears  to  me  that  too  much  stress  has  generally  been  laid 
upon  reducing  the  cost  of  a  single  gun  as  much  as  possible  ;  and  that  it. 
would  be  a  safer  plan  to  ascertain  first,  what  sum  is  required  to  give 
proper  efficiency  to  a  gun,  and  then  to  use  as  many,  well  protected,  as 
could  be  obtained  with  the  money  available  for  the  defence  of  a  place, 
rather  than  to  crowd  in  a  large  number  upon  a  cheap,  imperfect  system . 

Such  would  require  large  garrisons,  of  necessarily  untrained  men, 
w^ould  present  more  liability  to  the  danger  of  being  overcome  piece- 
meal, and  would  afibrd  more  useful  material  to  an  enemv  in  the  event 
of  being  taken. 

The  Moncriefi*  system  is  as  much  in  its  infancy  now,  as  iron  ]3lates 
were  ten  years  ago,  when  the  cost  of  protecting  a  gun  with  iron, 
against  the  artillery  of  the  day,  was  from  £300  to  £500  ;  but  the 
improvements  in  artillery  have  increased  the  weight  of  shot  ten-fold, 
and  the  cost  of  protection  fully  four- fold ;  and  if  the  Moncrieff  sj^stem, 
or  any  analogous  one  were  largely  adopted,  so  as  to  make  it  worth 
■while  to  devote  special  attention  to  the  means  of  attacking  it,  there  is, 
I  think,  no  doubt,  but  that  the  cost  of  protection  required  would  as 
largely  increase. 

Tlie  development  of  curved  fire,  which  would  appear  to  bo  the 
most  likely  method  of  attack,  would  surely  not  be  such  a  difficult  task 
as  the  development  of  armour  piercing  projectiles. 
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It  is  almost  certain  that  no  material  improvements  will  be  made  in 
the  shape  and  material  of  the  latter  ;  and  it  appears  probable  that  the 
limits  of  weight  and  velocity  are  already  nearly  reached,  on  acconnt  of 
the  difficulty  of  finding  any  material  to  withstand  the  strains  produced 
on  the  inner  tubes  of  heavy  guns  by  the  enormous  charges  even  now 
found  requisite. 

We  may,  therefore,  venture  to  hope  that  comparatively  little  if  any 
further  expenditure  will  be  necessary  to  maintain  the  present  invul- 
nerability of  our  iron  coast  defences. 

With  earth  or  concrete  parapets,  however,  the  case  is  far  different, 
and  it  is  impossible,  at  present,  to  assign  a  practical  limit  to  the 
dimensions  and  to  the  accuracy  of  fire  of  heavy  shells,  or  to  the 
destructive  effects  of  the  explosives  they  may  carry. 

A  comparison  of  the  two  methods  of  defence  will,  I  think,  show 
that  the  best  chance  of  success,  in  the  example  of  a  fortified  position 
which  I  have  selected,  is  offered  by  the  use  of  guns  properly  protected 
by  casemates. 

This  example  might,  if  time  permitted,  be  indefinitely  varied ;  but, 
whether  for  a  strong  position  attacked  by  an  enemy's  fleet,  or  for  a 
small  commercial  harbour  defended  by  a  single  battery ;  if  the  cases 
be  worked  out  in  detail,  it  will  be  found  that  the  same  considerations 
apply :  that  the  value  of  torpedoes  is  to  oblige  ships  to  take  up  a 
certain  definite  position  where  they  will  be  exposed  to  the  fire  of  heavy 
guns  :  that,  therefore,  the  training  of  the  guns  may  be  limited :  and 
that  the  offensive  power  of  a  fleet  consists  in  a  shower  of  projectiles 
and  fragments  of  projectiles  of  all  shapes  and  sizes,  and  coming  from 
all  directions,  from  which  overhead  as  well  as  front  cover  is  absolutely 
essential. 

The  tendency  at  sea,  with  considerably  more  actual  experience  than 
on  shore,  has  been  to  increase  the  weight,  to  diminish  the  number,  and 
to  increase  the  protection,  both  overhead  and  direct,  of  guns  on  board 
ship,  and  though  the  details  are  different,  the  general  conditions  are 
the  same ;  and  whatever  system  is  adopted  for  ships  must,  to  a  great 
extent,  regulate  the  means  required  successfully  to  oppose  them. 

I  entirely  fail  to  see,  that,  in  fortifying  a  position  such  as  that  de- 
scribed, or  any  other  which  I  can  conceive,  there  is  anything  in 
Major  Moncrieff's  invention  which  is  likely  to  overturn  the  recognized 
principles  of  fortification.  The  works  necessary  to  receive  a  gun 
mounted  on  a  Moncrieff  carriage  do  not  a^ppear  to  differ,  in  any  material 
respect,  from  those  required  for  any  ordinary  gun  mounted  en  harhette  ; 
and  the  magazine  arrangements,  and  all  accessories,  must  surely  re- 
main the  same.  The  positions  of  works  must  be  regulated  by  the 
effective  range  of  the  guns  employed,  and  in  what  respect  the  fact  of 
their  recoiling  under  cover  for  loading  can  affect  their  range  or  accurac}' 
is  hard  to  be  understood ;  whilst  Major  Moncrieff's  favourite  system  of 
single  gun- pits,  spread  ou.t  along  a  line  of  coast  would,  I  think,  develop, 
in  practice,  into  something  very  much  like  the  familiar  old  Martello 
towers,  possibly  somewhat  increased  in  dimensions. 

In,  conclusion,  it  would  appear  that  many  arguments  can  be  ad- 
vanced, on  both  sides  of  the  question,  and  the  object  of  this  paper  is 


580 


OBSERVATIONS  ON  THE.  MONCRIEFF  SYSTEM 


simply  to  sliow  that  there  is  a  great  deal  to  be  said  on  a  side  ^vliich  is 
not  generally  heard ;  but  the  subject  is,  I  think,  of  such  a  complicated 
nature,  that  comparisons,  by  words  and  arguments,  will  always  remain 
unsatisfactory. 

Persons  taking  one  side  will  lay  great  stress  on,  and  form  their 
opinions  from,  matters  which  appear  trivial  to  those  who  hold  a  dif- 
ferent view ;  it  is  much  to  be  hoped  that  the  direct  experiments,  shortly 
to  be  nndertaken,  will  solve  some  of  the  doubtful  points  indicated. 

Even  if  it  be  impossible  to  rehearse  exactly,  what  may  be  expected  to 
occur  in  an  action,  yet  many  points  can  be  cleared  up,  such  as  to 
determine  the  angle  at  which  shells  will  enter  concrete  at  various 
velocities,  to  see  the  damage  likely  to  be  caused  by  splinters  to  a  j)iece 
of  machinery,  such  as  one  of  Major  Moncrieff 's  carriages  ;  and  to 
ascertain  many  other  facts  which  have  a  most  important  bearing  upon 
the  general  question. 

Such  crucial  trials  were  made,  upon  experimental  gun- shields  and 
casemates,  before  those  now  defending  our  naval  dockyards  were  con- 
structed, and  if  the  Moncrieff  carriage  passes  as  well  through  a  similar 
ordeal,  I,  for  one,  shall  be  much  surprised. 
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The  Cttatemax  :  Has  any  gentleman  any  observations  to  make  on  the  paper  we 
have  lieard  ?  I  should  like  to  ask  a  question  about  your  tables,  Nos.  I  and  II.  Is 
II  tlie  limit  to  I  ?  You  haye  got  the  8-inoh  howitzer,  1,037  yards  in  both,  and  the 
chances  against  striking  in  the  one  case  which  are  constant,  is  388  to  1,  and  in  the 
other,  480  to  1.    Is  that  supposed  to  be  the  limit,  the  maximum  and  minimum  ? 

Lieutenant  English  :  No.  I  Table  is  firing  from  a  steady  platform  where  the 
eleyation  is  exact.  No.  II  is  firing  as  they  might  do  at  sea  with  an  error  of  elevation 
of  a  quarter  of  a  degree. 

The  Chaiii:man  :  How  is  that  got  ? 

Lieutenant  English  :  It  is  assnmod  as  the  amount  of  error  of  elevation,  but  the 
mean  difference  of  range  can  be  directly  calculated  from  it. 

Captain  Goodekough,  R.N.  :  Is  the  number  of  rounds  from  actual  experiment 
from  which  those  figures  are  deduced  ? 

Lieutenant  English  :  The  whole  thing  is  from  actual  experiment  with  the  excep- 
tion of  the  last  column,  and  that  is  calculated  from  the  official  book,  Captain  Noble's 
Second  Eeport  on  Ballistic  Experiments.  The  formula  for  the  calculation  vnll  be 
found  at  page  174. 

Yice- Admiral  Sir  F.  Nicolson,  Bart.  :  You  liave  assumed  that  the  motion  of  the 
ship  only  gives  an  elevation  of  a  quarter  of  a  degree. 

Lieutenant  English  :  I  have  assumed  it  from  the  only  experiment  which  has 
been  carried  on,  bearing  on  the  subject,  the  attack  of  the  "  Hotspur"  on  the  "  Grlat- 
ton,"  where  the  mean  difference  I  do  not  think  could  be  taken  as  less  than  3  feet  at 
200  yards,  which  corresponds  almost  exactly  to  a  quarter  of  a  degree.  (Sir  F. 
Nicolson  :  The  mean  error?)    The  mean  error. 

Commander  W.  Dawson,  E..N. :  As  a  naval  man,  I  would  venture  to  observe  that 
Lieutenant  English  has  fallen  into  an  error  as  to  the  cause  of  that  inaccuracy  of  fire 
witnessed  whilst  firing  seven  shot  from  the  Hotspur  "  at  the  "  Glatton."  I  speak 
of  this  irregularity  of  flight  not  after  the  event,  but  as  an  incident  of  imperfect  rotation 
and  deficient  centringpreviously  known  to  artillerists.  I  happened  to  have  a  conver- 
sation with  a  Eoyal  Artillery  Officer  of  high  rank  and  great  experience,  before  the 
practice  took  place,  who  told  me  what  his  Shoeburyness  experience  taught  him  to 
expect  from  600 lbs.  shot  fired  at  ranges  of  200  to  400  yards,  viz.,  that  they  would 
rotate  so  imperfectly  as  to  strike  as  much  as  two  feet  from  the  bull's  eye,  above,  below, 
right  or  left  of  it.  The  seven  shot  fired  at  Portland  did  what  this  superior  artillery 
officer  foretold  as  likely  to  occur,  even  had  the  platform  been  on  terra  fir  ma.  Every 
naval  gunner  knows  that  a  small  roll  of  one  or  two  degrees  has  no  injurious  effect 
upon  the  accuracy  of  aim,  but,  if  it  be  a  uniform  motion,  rather  facilitates  the 
process  of  aiming.  If  the  firing  were  being  conducted  in  the  open  sea  with  heavy 
rolling  motion,  instead  of  in  a  river  or  close  to  the  harbour,  I  quite  agree  with  the 
lecturer  that  the  question  of  a  degree  of  elevation  is  likely  to  be  a  small  error  for 
naval  gunners  to  make,  especially  as  the  sights  are  very  badly  placed,  and  at  present 
seamen  are  very  badly  trained  as  to  eye  exercise. 

To  pass  to  the  general  question,  I  confess  I  am  a  great  deal  reassured  by  what  has 
fallen  from  Lieutenant  English  to  night, — reassured,  because,  if  I  understand  him 
aright,  the  Moncrieff  system  is  not  likely  to  be  generally  adopted.  I  say  I  am  reassured 
on  that  ground  because  I  confess  that  I  did  feel,  as  a  naval  man,  rather  reluctant 
that  Major  Moncrieff's  system  should  succeed  ;  and  for  this  reason,  that  if  our  navy 
performs  its  duty  to  this  country,  no  gun  mounted  on  a  battery  on  our  shores  could 
ever  have  an  opportimity  of  firing  at  an  enemy.  But  it  would  necessarily  follow  if 
Moncrieff's  system  succeeds  in  this  country,  that  foreigners  would  employ  it  to  defend 
their  shores  against  British  ships  ;  and  naval  men  have  to  judge  .how  they  would 
like  to  be  opposed  by  guns  popped  up  from  holes  in  the  ground  which  offered  our 
seamen  no  target  to  aim  at.  This  absence  of  visibility  in  a  battery,  comes  home 
much  more  forcibly  to  naval  men  than  to  our  military  brethren.  Military  men  are 
aware  that  there  is  at  Gribraltar  a  battery  called  the  Snake  in  the  grass,"  but  per- 
haps they  have  not  had  the  opportunities  of  studying  that  battery  from  a  distance 
which  are  accorded  to  naval  men.  I  am  quite  sure  any  naval  man  who  has  studied 
the  batteries  at  Gibraltar,  from  the  deck  of  his  ship,  would  say  that  the  battery  he 
would  least  like  to  have  to  deal  with  offensively,  is  that  very  "  Snake  in  the  grass.'' 
A  similar  battery  was  pointed  out  to  me  the  other  day  at  Portland,  on  the  side  of 
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the  Lill  wliicli  offers  in  tlie  same  way  Lardlj  any  target  at  wliicli  naval  gunners 
could  take  aim.  Looking  at  tliat  battery  and  at  the  one  at  Gibraltar,  it  has  always 
struck  me  tliat  the  least  formidable  work  to  ships  is  a  casemate,  and  the  most  for- 
midable is  that  in  which  a  gun  comes  up  from  a  pit,  and  pops  at  you  and  then  dis- 
appears, leaving  no  visible  covering  works  to  be  destroyed.  Having  said  so  much 
as  to  tlie  general  principle  of  visibility  and  invisibility  of  batteries,  I  think  the 
particular  mode  by  Ayhich  this  invisibility  is  to  be  obtained  and  its  cost  in  mechanical 
and  engineering  difficulties,  is  open  to  consideration.  When  I  saw  the  9-incli  gun 
on  Moncrieff"s  carriage  fired  at  Shoeburyness  last  year,  the  machinery  appeared  to 
me  rather  more  comjDlicated  and  delicate  than  I  had  anticipated  ;  and  two  questions 
arose  in  my  mind,  questions  which  I  ho^^c  some  military  gentleman  will  answer, 
for  I  have  heard  them  asked  by  various  people.  One  question  v/as  this  :  Supposing 
the  navy  neglects  to  do  its  duty  in  blockading  foes  in  their  ow^n  harbours,  and  that  a 
hostile  fleet  attacks  our  shores,  and  supposing  that  this  disaster  takes  place  fifty  years 
lience,  in  what  state  would  that  gun  carriage  and  its  machinery  be  at  outlying  batteries 
say  20  miles  to  the  westward  of  Pembroke,  out  of  sight  and  out  of  mind — in  what 
state  would  it  be  fifty  years  hence,  to  receive  mi  enemy  ?  The  second  question  was, 
supposing  a  shot  struck  the  crest  of  the  parapet,  and  some  stone,  brick,  or  other  m^a- 
terial  was  thrown  down  amongst  the  machinery  whilst  the  gun  was  in  the  act  of  recoil- 
ing on  firing,  would  the  machinery  be  seriously  damaged  and  rendered  incapable  of 
further  use  ?  Those  are  the  only  two  difBculties  that  strike  me  with  reference  to 
the  mechanical  -part  of  the  subject.  I  confess,  when  I  come  here  to-night,  and  sec 
by  the  diagram  that  Moncrieff's  gun  carriage  is  to  be  employed  in  an  opiii  battery 
with  an  elevated  parapet  instead  of  in  a  pit,  it  adters  my  argument  in  some  degree. 
Still  I  can  quite  imagine  that  if  an  addition  was  made  of  a  grass  slope  in  front  of  the 
battery,  with  sunken  defences  and  a  grass  bank  or  rising  ground  behind  the  gun  a 
little  way  back,  that  the  battery  and  its  gun  could  be  made  utterly  invisible  to 
seamen  gunners,  I  should  certainly  dislike,  very  mucli  indeed,  to  have  such,  an 
invisible  battery  ai-med  with  such  hidden  guns  opi^osite  to  my  ship  ;  whereas  guns 
placed  in  a  casemate  are  respectable  objects  to  hit,  for  there  is  something  tangible  to 
see,  and  something  which  if  Eritish  guns  are  worth  anything,  and  have  not  "  decidedly 
the  lowest  velocities"  and  worst  penetration,  they  wall  be  very  likely  to  pass  tlirougli 
and  destroy.  As  to  the  gun-shield,  I  confess  I  am  ignorant  of  its  constructive 
details  as  well  as  of  its  appearance  when  in  position.  There  is  no  diagram  of  such  a 
battery  before  us,  and  in  the  absence  of  such  information  I  am  imable  to  form  any 
opinion  as  to  its  relative  merits  in  comparison  with  the  casemate  and  with  the  gun- 
pit,  from  a  naval  point  of  view. 

Major  MoNCRiEFF,  F.R.S. :  Mr.  Chairman  and  Gentlemen,  I  hope  that  this  meeting 
does  not  expect  that  I  should  without  notice  meet  the  arguments,  and  go  into  all  the 
details  of  the  tabular  statements  that  have  been  brought  forward  to-night.  Until  I 
came  here  I  did  not  know  what  form  this  lecture  was  to  assume,  and  I  must  say  that 
I  have  been  somewhat  surprised  at  the  tenor  of  Lieutenant  English's  observations. 
I  know  his  position  as  an  Officer  of  the  Works  Department,  and  I  presume  the  case 
he  has  brought  forward,  represents  to  a  certain  extent  the  views  of  that  department. 
I  am  also  now  made  aware,  from  the  statements  of  Mr.  English,  that  these  views  are 
adverse  to  mine.    The  essence  of  his  remarks  may  be  recognised  in  this  sentence  : — 

I  entirely  fail  to  see  that  there  is  anything  in  Major  Moncrieff's  invention  which  is 
'Mikcly  to  overturn  the  recognised  principles  of  fortification."  The  works  neces- 
"  sary  to  receive  a  gim  mounted  on  a  Moncriefi'  carriage  do  not  appear  to  differ  in 
^'  any  material  respect  from  those  required  for  any  ordinary  gun  mounted  en  har- 

hette,  and  the  magazine  arrangements  and  all  accessories  musr  surely  remain  the 
"  same."  If  that  is  the  view  of  Mr.  English  and  of  the  Works  Department  on  the 
Moncricff  system,  it  is  evidently  quite  different  from  mine.  I  believe  that  the  system 
is  capable  of  introducing  very  important  changes  in  fortification,  not  only  in  that 
part  to  which  Mr.  English  has  confined  his  observations  bearing  on  coast  defence 
and  in  relation  to  heavy  guns,  but  in  many  other  developments.  The  question  of 
coast  defence  does  not  only  consist  in  the  application  of  iron-punching  guns,  but 
also  in  the  dispositions  for  meeting  th(j  landing  parties  which  fleets  could  dispose  of. 
No  ordinary  batteries  could  withstand  the  fire  of  the  heavy  artillery  of  ships  without 
being  com],)letely  silenced,  and  I  am  not  aware  that  any  plan  but  mine  has  been  yet 
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advanced  for  incoting  this  contingency,  except  llio  expensive  iron  works  witli  whicli 
Mr.  English  has  been  so  much  concerned.  There  are  many  places  on  the  coast, 
including  the  neighbourhood  of  batteries  of  the;  first  class,  which,  Avhile  exposed  to 
ship's  artillery,  must  also  bo  defended  against  land  attack,  for  instance,  the  flanks 
and  rear  of  important  batteries,  the  gorges  of  which  in  existing  batteries  are  not  par- 
ticularly strong  in  some  cases.  That  is  a  part  of  coast  defence  altogether  indepen- 
dent of  very  heavy  land  guns.  I  object  now,  liowever,  to  take  up  this  question,  and 
argue  each  point  seriatim  with  Lieutenant  English,  because  I  am  not  a  speaker,  and 
I  cannot  thus  convey  my  ideas  at  a  disadvantage.  All  I  have  to  say  is,  that  there 
are  many  statements  advanced  in  this  paper,  which  I  can  meet  and  refute.  I  would 
prefer  an  o^^portunity  of  doing  so  in  a  form  that  would  be  more  satisfactory  to  the 
meeting.  A  question  was  asked  b}^  Captain  Dawson  about  the  state  in  which  one  of 
my  gun-carriages  would  be  fifty  years  hence  in  comparison  with  another  gun-carriage. 
That  is  a  question  which  I  am  able  to  answer.  I  believe  that  any  practical  engi- 
neer who  examines  my  gun-carriages  would  see  that  they  have  as  good,  if  not  a 
better  chance,  of  being  in  fit  condition  fifty  years  hence  as  any  other  gun-carriages, 
and  for  this  reason,  that  they  do  not  depend  upon  any  nice  adjustment  or  gearing 
for  their  proper  action.  I  allow  that  they  appear  to  be  complicated,  the  more  so  from 
their  novelty  ;  but  that  complicated  appearance  is  given  by  the  gearing  required  for 
lowering  the  gun,  and  for  drill  purposes.  Those  parts  of  the  carriage  wliich  are 
required  for  fighting  purposes  are  very  simple  and  not  likely  to  get  out  of  order, 
and  I  should  say  the  carriages  will  compare  very  favourably  indeed  in  this  respect 
with  others  used  for  guns  of  the  same  calibre.  I  would  also  like  to  protest  against 
assumptions  by  Lieutenant  English,  that  because  my  system  has  as  yet  only  been 
carried  as  far  as  a  12-ton  gun,  that  it  cannot,  therefore,  be  carried  further  than  an 
18-ton  gun.  I  take  this  opportunity  of  publicly  stating  that,  when  the  time  a^rrives 
for  doing  so,  I  am  prepared  to  mount  the  very  heaviest  artillery  that  can  be  pro- 
duced. I  shall  be  ready,  when  that  time  arrives,  to  mount  50-  or  100-ton  guns 
if  necessary.  It  is  not  my  fault  that  so  little  progress  has  been  made,  and  I 
object  to  that  delay  being  used  as  an  argument  against  further  progress.  I  would 
remark  that  I  am  kept  in  ignorance  of  the  way  in  which  the  Works  Department 
intend  to  apply  my  system.  I  have  not  been  consulted  in  the  manner  whicli  I  had 
expected  regarding  the  Moncrieff  works  ;  but,  on  the  other  hand,  I  see  clearly  from 
the  exposition  that  we  have  had  to-night,  that  the  Works  Department,  judging  by 
that  exposition,  do  not  know  what  my  system  is  capable  of,  nor  correctly  estimate 
its  importance.  I  think  it  would  be  better  if  we  both  knew  a  little  more  of  eacli 
other's  T-iews  regarding  these  matters ;  it  would  be  better  for  me,  and  it  would  be 
better  for  the  public  service.  Had  such  been  done,  probably  some  of  the  state- 
ments "which  are  embodied  in  this  paper  would  not  have  been  publicly  brought 
forward. 

Captain  Burgess  :  I  shoidd  like  to  knoAV  whether  any  experiment  has  been  made 
to  show  how  many  shot  and  shell  would  fall  into  a  gun-pit  from  a  9-inch  gun  at  a 
certain  range  ? 

The  Chairman:  Those  tables  are  meant  to  meet  that. 

Captain  Selwxn  :  Are  your  tables  made  from  actual  experiment,  or  from 
assumption? 

Lieutenant  E^aLisii  :  Except  the  last  column,  as  I  have  already  stated,  they  are 
the  result  of  actual  experiment. 

Captain  Selwyn  :  I  have  been  waiting  to  hear  some  one  on  tlie  military  side- 
of  the  question ;  but  as  the  Lecturer  has  principally  given  us  an  exposition  of  pre- 
sumed attack  by  seamen  on  batteries,  I  think  seamen  may  very  fairly  have  a  verv- 
large  word  to  say,  and  I  start  by  saying,  that  any  seaman  of  tlie  j^resent  day  who' 
attempted  to  attack  in  the  manner  shown  by  the  Lecturer  probably  ought  to  be  tried 
by  a  court-martial  and  dismissed  the  Service.  In  the  first  place,  there  are  natural 
advantages  for  a  fleet  as  to  position  which  are  not  in  tliemselves  to  be  ignored,  but  I 
say  distinctly,  as  I  have  said  once  or  twice  before,  that  no  attack  by  fleets  is  ever  to 
be  expected  round  our  island  at  points  which  are  carefuU^  ^ortified.  The  great  art 
is  to  spread  your  defences  as  much  as  possible,  and  not  to  let  your  enemy  know 
where  they  are.  L^nfortunately,  the  publicity  which  is  given  to  everything  renders 
it  nearly  impossible  to  fulfil  the  last  condition,  but  luckily  the  newspaper  eyes,. 
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althougli  almost  ubiquitous,  arc  not  quite  so,  and  occasionally  a  nice  little  battery  on 
our  coasts  gets  neglected,  wliicli  would  receive  an  enemy  yery  unpleasantly  if  he  came 
near  it.  That  battery  will  be  infinitely  more  formidable,  notwithstanding  all  that 
the  advocates  of  casemates  may  say,  in  proportion  as  it  covers  a  larger  area  of  fire. 
It  is  no  use  to  tell  me  tliat  when  you  get  up  against  a  battery  you  would  be  all'ected 
by  a  very  heavy  fire.  If  I  can  find  one  single  spot  on  tlie  whole  water  horizon  where 
I  can  place  a  siiipand  she  cannot  be  struck  by  a  gun  in  the  battery,  that  is  precisely 
the  place  I  will  go  to.  If  you  will  give  me  nice  little  islands,  I  will  put  gun-boats 
behind  those  islands,  not  carrying  9-inoh  howitzers  or  contrivances  of  that  sort, 
but  carrying  the  very  heaviest  gun  that  can  be  put  afloat.  There  is  no  difficulty ; 
j)eople  have  said  there  was,  or  supposed  that  there  was ;  but  no  man  that  knows 
anything  of  the  sea,  thinks  that  there  is  any  difTiculty  in  carrying  heavy  guns 
in  a  gunboat.  We  carry  18-ton  guns  now,  and  we  will  carry  30-  or  40-ton  guns. 
But  there  has  been  a  manifest  reluctance  to  give  to  the  Navy  anything  hke  what  they 
would  like  to  have,  either  in  the  way  of  attack  or  defence  ;  we  are  always  supposed 
to  attack  where  we  would  not  go  ;  we  are  rdvvays  required  to  defend  with  guns  that 
we  do  not  approve  of.  As  long  as  that  is  the  view  that  artillerists  on  shore  take,  we 
arc  at  a  disadvantage,  but  I  trust  the  expedients  in  which  seamen  have  generally 
shown  themselves  fertile,  will  still  enable  them,  when  they  have  to  attack  a  foreign 
enemy,  to  nullify  those  disadvantages.  As  for  torpedoes  they  are  an  enemy  which 
iiitherto,  witli  our  present  construction  of  ships,  we  have  not  seen  any  way  of  avoid- 
ing ;  but  we  know  perfectly  well,  Avith  steam  at  our  command  and  by  the  sacrifice  of 
smaller  vessels,  we  can  sweep  a  channel  clear  of  torpedoes.  At  night  we  can  cut  off, 
without  much  difiiculty,  all  your  communications  with  your  torpedoes  through  electric 
wires,  and  }  on  shall  never  know  that  we  are  doing  it  except  by  the  disconnection 
with  your  galvanic  battery.  All  these  things  are  details  which  will  be  carried  out  by 
seamen  when  the  necessity  for  them  arrives.  But  when  we  are  asked  to  believe  that 
something  we  cannot  see,  spread  out  like  a  table-cloth  on  the  ground,  at  any  range 
between  500  yards  and  3,000,  is  a  better  mark  to  aim  at,  and  that  we  have  more 
chances  of  hitting  it,  than  a  target  made  up  of  a  casemate, — for  all  the  case- 
mates we  have  yet  built  are  made  on  the  assumption  that  the  gun-power  would 
not  go  any  furtlier,  that  there  would  be  no  advance  in  guns,  or  that  granite  would 
continue  to  resist,  in  exactly  the  same  proportion,  if  you  double  the  thickness  of 
armour  in  the  casemate  ;  that  accuracy  of  fire  would  not  be  increased,  and  that 
we  should  always  aim  at  ports, — we  doubt  the  justice  of  the  conclusion.  Now  I 
think  Lieutenant  English,  by  his  own  table,  has  shown  that  the  maddest  tiling  on 
earth  would  be  to  try  to  fire  at  gun-boats.  I  should  be  very  glad  indeed  to  find  an 
enemy  in  a  battery  with  a  bright  idea  that  he  would  hit  a  man  in  a  port.  If  he  fired 
at  the  port,  the  chances  are  he  would  never  hit  the  ship.  His  error  would  be  quite 
sufiicient  to  carry  him  quite  clear  of  the  gun,  I  am  quite  certain,  and  probably  he 
would  never  hit  the  very  vulnerable  portion  which  is  the  part  we  do  fear  for  in 
modern  ironclads,  namely,  the  deck.  Our  vulnerable  part  in  ironclads  is  shown 
when  we  advance  end-on,  and  a  length  of  some  600  feet  is  exposed  as  a  deck  to 
■curved  fire,  lor  that  shot  which  strikes  us  somewhere  near  the  forecastle  goes  out 
through  the  stern,  and  very  probably  takes  ofi'  the  rudder.  That  is  where  oiu-  danger 
lies,  and  Ave  do  not  intend  to  encounter  it  if  Ave  knoAV  how  to  guard  againr:t  it,  but 
when  I  am  asked  to  believe,  first  of  all,  that  that  is  a  fair  representation  of  a  Mon- 
crieft"  gun-pit,  I  utterly  deny  it.  The  AAdiole  value  of  the  Moncrieff  battery  is  its 
invisibility,  but  if  you  are  to  shoAv  me  something  on  a  bank  like  thaty  (referring  to 
the  draAvmg  of  a  raised  (Moncrielf)  battery,)  Avhich  I  can  see  for  many  miles,  I 
shall  probably  fire  at  that,  and  not  at  the  puif  of  smoke.  I  have  se.n  a  good 
deal  of  firing  at  puffs  of  smoke,  and  my  remembrance  is,  that  they  Avere  always 
fired  at  when  they  were  some  200  or  300  yards  to  lecAA^ard  of  the  gun  that 
fired.  The  artilleryman  saw  the  puli*  of  smoke,  but  he  did  not  exactly  calculate 
where  it  came  from,  and  he  fired  at  Avhat  he  could  see.  It  is  a  njost  unsatis- 
factory Avay  of  firing.  If  you  can  put  gun-boats  at  long  ranges  and  a  battery  is 
firing  at  them,  I  am  quite  certain  you  will  spend  every  shot  in  the  batteiy  before 
you  will  demolish  five  guns.  The  chances  are  1,000  to  1  against  your  hitting.  I 
suppose  I  may  say  after  that  table,  7,81G  to  1,  at  the  long  range.  AV'ell,  now,  I  ask 
jou,  is  it  rca.^onable  to  suppose  that  anybody  aviII  tlirow  av;ay  shot  from  a  battery 
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to  try  to  hit  a  gunboat  wliicli  cvcrjtime  will  hit  you.    Your  battery  is  much  bigger 
than  the  gunboat  ;  your  battery  is  very  visible,  but  the  gunboat,  if  behind  one  of 
these  islands,  is  not  visible  at  all.    And  more  than  that,  you  do  not  know  when  you 
have  hit.    If  I  was  taking  that  river,  as  it  is  shown  there,  there  is,  I  think,  fully 
one- third  of  the  water  shown  there  on  which  not  one  single  gun  can  bear — on  which 
any  person  could  hit  a  vessel.    That  is  where  I  should  place  my  gunboats,  behind 
those  islands.    (Lieutenant  English  :  Those  islands  are  simply  slioals  of  less  than 
18  feet  deep  at  low  water.)    They  look  like  islands — shoals  and  islands,  such  as 
would  occur  in  any  channel  we  are  acquainted  with.    (Colonel  Jeryois  :  You  cannot 
hide  yourself  behind  shoals.)    It  depends  on  the  tide.    If  I  knew  there  were  shoals 
at  low  water,  I  should  go  there  at  low  water,  and  I  should  go  away  at  high.  But  you 
must  recollect  that  in  this  whole  question  we  are  asked  to  believe  that  a  battery  set 
up  to  be  fired  at  on  the  shore,  with  casemates  and  granite,  is  less  vulnerable  than 
earth  of  unknown  thickness,  and  where  there  is  no  target  Avhatevcr  to  aim  at.  If 
you  take  a  Moncrieff  gun-pit  and  transform  it  into  an  elevated  battery,  and  then 
heap  earth  round  that  battery,  and  call  that  a  Moncrieff  gun-pit,  I  should  quite 
agree,  first,  that  you  have  not  understood  the  Moncrieff  system  at  all,  and  secondly, 
that  you  have  made  a  very  easily  attackable  battery.    But  that,  I  presume,  is  what 
no  talented  engineer  would  do.    Now  take  the  question  of  attack.    I  ask  you  to 
believe  that  this  point  is  the  only  one  which  we  can  attack,  and  that  I  want  to 
attack  that  with  a  fleet,  as  all  fleets  do  now,  carrying  troops.    I  do  not  think  any- 
body in  his  senses  would  proceed  in  any  other  way  than  that  in  which  armies 
proceed  when  they  are  passing  a  defile.  .  You  would  crown  the  heights,  you  would 
land  and  carry  the  batteries  in  reverse,  protected  by  the  fire  of  the  fleets  ;  and  if 
they  are  casemated  batteries,  like  that,  they  are  much  more  easily  attacked  than  the 
Moncrielf  gun-pit,  which  can  traverse  its  guns  round  to  fire  on  attacking  parties  on 
the  land  side.    These  casemate  batteries  cannot  do  that.    Is  it  or  is  it  not  an  advan- 
tage to  have  a  turret  on  board  a  ship  with  a  theoretical  all-round  fire  ?  and  if  so,  why 
should  it  be  a  disadvantage  to  have  a  practical  all-round  fire  on  shore  ?  Again, 
compare  the  expense.    It  is  assumed  that  no  foundations  will  do  other  than  those 
which  suffice  to  support  the  weight  of  a  great  granite  battery  with  casemated  shields 
of  unknown  thickness,  for  we  have  not  yet  arrived  at  the  thickness  which  will 
protect  guns ;  w^e  are  asked  to  believe  that  these  same  foundations  will  be  necessary 
to  support  the  weight  of  single  guns,  or  numerous  guns,  if  you  like  to  put  them  in  a 
battery.     I  cannot  conceive  it — I  cannot  understand  it  in  any  sort  of  way.  I 
know  in  the  attack  of  Charleston  it  was  found  sufficient  to  lay  down  on  a  positive 
swamp  a  certain  amount  of  fascines  with  baulks  of  timber  over  them,  aaid  that  on 
an  improvised  platform  a  heavy  gun  was  fought  for  months  with  good  effect.    I  say 
mud  is  a  better  sustaining  power  than  water,  and  that  what  we  can  do  on  water, 
the  weight  we  can  support  on  water  we  can  certainly  support  better  on  mud,  and 
there  is  no  difficulty  about  doing  that  without  trying  to  pile  down  to  the  bottom, 
and  then  to  erect  a  concrete  foundation  afterwards,  which  in  some  cases  in  our 
modern  batteries  has  split  in  two,  because  it  has  no  solid  foundation.    That  is  not 
engineering.    I  do  not  think  any  such  assumptions  are  of  any  value  in  this  Institu- 
tion, they  are  nothing  but  assumptions  from  beghming  to  end.     There  is  the 
assumption  that  there  was  a  swell  at  the  Needles  :  we  will  admit  that  the  error  was 
due  to  the  swell,  though  it  is  a  very  curious  swell  which  cannot  be  detected  by  a 
gunner  who  is  pointing  his  gun.    He  must  know  it  perfectly  well ;  and  if  he  cannot 
shoot  straight  he  has  not  learned  the  ordinary  training  of  the  eye  on  a  man-of-war, 
which  allows  for  much  larger  changes  than  that.    We  will  admit  that  it  was  due  to 
the  swell,  but  is  that  a  fair  measure  of  what  will  occur  in  a  river  ?    Will  any  man 
tell  me  that  gun-boats  or  ironclads  coming  up  the  Thames  woidd  be  subject  to  the 
same  swell  as  at  the  Needles,  or  that  that  is  a  fair  thing  to  take  as  a  basis  of 
assumption  for  the  chances  of  striking.   These  are  nothing  but  the  broadest  assump- 
tions justified  by  the  very  slightest  experiments.    Ballistic  experiments  do  not  give 
you  any  measure  of  the  error  due  to  firing  large  guns  and  mortars  with  unknown 
atmospheric  changes,  with  powder  of  varying  densities.    More  than  two  or  three 
years  sinc'e  we  had  a  comparison,  by  Major  Alderson,  of  the  difiiculties  of  hitting  a 
horizontal  plane,  and,  according  to  him,  we  might  have  fired  all  day  and  never  could 
have  landed  one  single  shell  in  a  Moncrieff  battery.    This  was  the  state  of  the  case 


590 


OBSERVATIONS  ON  TRE  JMONCRIEFF  SYSTEM 


•wlien  accurate  experiment  was  made  at  Slioeburyness.  He  would  liare  had  no 
difficulty  in  liitting  a  casemate  every  time  at  the  same  range.  And  if  you  come  to 
carry  Lieutenant  English's  own  figures  further  you  will  see  if  this  be  true  of  the 
attack,  still  the  defence  lias  tliis  disadvantage,  that  while  a  battery  is  a  large-sized 
object,  and  perfectly  visible,  the  gunboat  is  a  very  small-sized  one,  and  is  not  only 
very  imperfectly  visible  in  consequence,  but  she  is  also  capable  of  rapidly  changing 
her  position,  so  that  a  few  turns  of  the  screw,  A^hich  no  man  at  the  battery  could 
detect,  would  at  once  place  the  range  at  fault.  I  have  seen  at  Gribraltar  a  detach- 
ment of  well-practised  artillerymen  one  whole  day  trying  to  hit  a  12-foot  target  at 
1,200  yards  because  the  target  was  sweeping  about  -a  httle  in  the  tide,  and  they 
never  struck  it  during  the  whole  day.  You  imagine  w^hat  the  mobility  of  a  gunboat 
is  in  preventing  the  extreme  accuracy  v\^liich  has  been  calculated  as  against  Major 
Moncrieli"s  gun-pits  in  one  direction,  but  in  favour  of  the  casemated  battery  in  iho 
other.  Then,  again,  I  remark,  with  the  greatest  pleasure,  that  whereas  four  years 
ago,  for  the  first  time,  you  w^ere  told  by  Major  Moncrieff  that  there  was  to  be  a 
system  by  which  every  harbour  would  be  mapped  out  so  accurately  that  parties  at  a 
considerable  distance  from  the  batteries  themselves,  communicating  electrically  with 
those  batteries,  should  be  able  to  direct  their  fire  without  being  puzzled  by  the 
smoke,  I  am  delighted  to  hear  that  at  last,  some  of  the  authorities  seem  to  be  alive 
to  the  value  of  the  suggestion.  That  is  a  modicum  of  advance.  A  still  greater 
advance  will  be  made,  1  have  no  doubt,  when  inventors  are  allowed  to  have  some 
sort  of  idea  of  what  is  to  be  done  with  their  own  inventions,  when  they  are  allowed 
to  give  the  time  and  attention  which  the  nation  has  already  paid  for  to  the  subject, 
instead  of  engaging  men  w4io  have  never  shown  the  slightest  power  of  appreciation 
of  their  inventions  to  do  exactly  what  the  inventor  told  them  they  ought  not  to  do. 
This  is  a  very  lamentable  state  of  things,  and  I  have  no  doubt  as  long  as  it  lasts 
every  invention  that  can  possibly  be  applied  will  be  shown  to  be  utterly  impractic- 
able and  totally  wrong.  The  inventor  says,  "Well,  you  have  given  this  account,  but 
I  am  afraid  I  cannot  endorse  it  at  all.  I  shall  be  very  glad  if  you  will  allow  me  to 
tell  you  what  I  do  indorse,  and  to  relieve  you  from  the  burdens  which  you  seem  to 
be  labouring  under  and  I  am  quite  sure  from  what  I  have  had  the  pleasure  of 
knowing  of  Major  Moncrieff,  that  he  is,  of  all  other  men,  the  one  most  ready  to  give 
information  if  asked  for,  and  the  most  reluctant  to  force  it  on  where  he  finds  that  it 
is  coldly  received. 

Captain  Dawson  :  I  think  Captain  Selwyn  would  like  to  be  corrected  as  to  the 
question  of  the  "  Hotspur's  "  firing.  It  was  inside  the  harbour  of  Portland,  and 
the  roll  was  so  exceedingly  small,  that  a  brother  gunnery  Ollicer  reminds  me,  even 
if  it  had  been  three  or  four  degrees  instead  of  being  less  than  one  degree,  it  would 
have  had  no  appreciable  effect  whatever  upon  the  accuracy  of  the  fire. 

Major  MoNCEiEFF  :  I  should  like  to  add  one  remark.  The  Lecturer  dwelt  upon 
the  horizontal  exposure  of  my  emplacements,  and  estimated  that  exposure  at  27  feet 
square.  That  is  a  considerable  area  ;  the  actual  opening  is  about  20  feet  in  diameter. 
I  would  wish  to  remind  the  meeting  that  my  batteries  are  not  the  only  open  bat- 
teries. The  shield  batteries  are  also  open.  In  Lieutenant  English's  jDaper  he  takes 
for  granted  that  the  shield  batteries  are  covered.  It  is  very  true  in  one  sense  that 
they  are  to  be  covered.  Balks  of  timber  covered  with  earth  and  with  6  or  8  feet  of 
concrete  in  front  above  the  shield,  but  that  cover  is  not  capable  of  resisting  such 
projectiles  as  would  be  delivered  against  these  emplacements  by  ships  of  war.  Pos- 
sibly cover  of  this  description  instead  of  being  a  protection  in  action  would  be  a 
source  of  danger,  both  with  direct  and  curved  fire  from  heavy  guns.  At  any  rate, 
when  so  much  curved  fire  has  been  directed  against  my  pits,  I  think  a  little  notice 
should  be  taken  of  the  exposed  horizontal  area  of  shield  emplacements.  There  is 
no  plan  exhibited  here  of  a  shield  emplacement,  but  if  3'ou  Avill  examine  such  plans, 
I  think  you  will  find  that,  excepting  a  splinter-proof  cover,  the  horizontal  area  ex- 
posed to  the  penetration  of  heav}^  ahot  and  shell  is  quite  as  large,  if  not  larger,  than 
that  of  the  Moncrieff  pit. 

Colonel  Jera'ois,  R.E.  :  I  rise  to  make  only  one  or  two  short  remarks.  With 
reference  to  Major  JMoncrieff  's  supposition,  that  Lieutenant  English  is  irecessarily 
giving  the  views  of  the  department  to  which  he  belongs,  I  must  observe  that  that 
is  not  the  case.    Some  people  belonging  to  [that  department  may  hold  those  views ; 
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others  may  not.  Lieutenant  English  comes  here  in  his  private  capacity,  as  an  Officer 
representing  his  own  views.  I  venture,  however,  to  submit  that  those  views 
deserve  full  consideration. 

The  Chairman  :  I,  for  one,  shall  be  very  glad  to  give  them  consideration.  Of 
course  any  OlRcer  who  speaks  in  this  Institution  is  not  supposed  to  be  giving  the 
opinions  of  any  other  people,  but  his  own. 

Colonel  Jervois  :  I  will  add — speaking  for  myself  as  an  individual — that  it  cannot 
be  supposed  that  I  am  opposed  to  Major  Moncrieff 's  mode  of  mounting  guns  ;  on 
the  contrary  I  am  one  who  desires  to  give  it  the  fullest  play  possible.  I  have  no 
stronger  testimony  on  this  point  than  that  of  Major  Moncrieff,  who,  in  the  most 
handsome  manner,  volunteered  on  a  certain  occasion  to  write  to  the  "  Times,"  to 
say  that  it  was  to  your  humble  servant  that  the  introduction  o^  the  carriage  into  the 
service  of  this  country  was  mainly  due. 

Lieutenant  English  :  Unless  Colonel  J ervois  had  spoken  I  was  prepared  to  state 
that  of  course  my  views  were  my  own  only,  and  in  my  own  private  capacity,  and 
that  I  did  not  consider  any  person  hearing  me  would  imagine  otherwise.  With 
that  preliminary  I  will  meet  one  or  two  of  the  objections  to  my  paper. 

Major  Moncrieff  says  his  carriage  would  be  as  good  as  any  other  in  fifty  years.  I 
have  not  entered  into  any  of  the  mechanical  questions  connected  with  the  carriage, 
^ind  would  rather  not  give  any  opinion  upon  it  at  all.  But  I  would  like  to  state  that 
I  have  made  no  assumption  whatever  that  his  system  cannot  be  carried  further  than 
the  18-ton  gun.  '  Eor  myself,  I  believe  it  can  be  carried  to  any  weight  of  gun,  but 
that  the  cost  will  increase  enormously  in  doing  so.  I  have  attempted  to  show  in 
mj  paper  that  with  an  18-ton  gun,  the  cost  of  a  gun  mounted  on  the  Moncrieff 
system  is  more  than  that  of  a  gun  mounted  behind  a  shield,  and  if  the  weight  gets 
.greater,  the  discrepancy  in  cost  becomes  greater  also. 

With  regard  to  Captain  Selwyn's  remarks  on  these  diagrams,  that  a  position  like 
this  would  not  be  attacked  in  that  way,  because  a  fleet  would  not  attack  points  that 
were  carefully  fortified,  it  seems  to  me  if  a  fleet  is  to  pass  through  a  channel  it  must 
pass  up  the  whole  length  of  it,  and  therefore  pass  points  that  are  carefully  fortified, 
otherwise  it  would  not  fulfil  the  object  set  before  it.  I  do  not  propose  to  give  any 
opinion  on  the  merits  of  the  8-inch  howitzer  ;  certainly  its  firing  seems  to  be  tolerably 
good,  and  it  seems  to  me  that  if  the  deck  of  an  ironclad  is  the  most  exposed  part  of 
it,  surely  the  surface  of  an  open  battery  is  in  a  very  similar  situation  ;  and  unless 
earth  is  "  heaped  up  to  form  a  battery,"  there  is  no  way  of  seeing  the  enemy,  and 
nothing  much  to  prevent  a  party  landing  at  night  and  doing  what  they  like  with 
the  guns. 

Major  Alderson's  remark  on  landing  shells  in  the  Moncrieff  pit  was  noticed.  He 
was  said  to  have  had  no  difficulty  in  dropping  shells  on  to  a  casemate,  but  very  great 

in  dro^^ping          (Captain  Selwyn  :  Striking.)    I  understood  it  was  dropping  sheJls 

into  a  Moncrieff  pit ;  but  that  firing,  it  must  be  remembered,  was  with  the  13-inch 
mortar,  and  these  calculations  are  taken  with  the  8-inch  howitzer.  The  accuracy  of 
the  two  is  rather  different. 

With  regard  to  the  point  Major  Moncrieff  raised,  that  an  open  battery  would  not 
be  able  to  resist  curved  fire,  it  seems  to  me  if  you  can  put  any  protection  at  all 
against  curved  fire,  there  is  no  difiiculty  in  increasing  it  as  much  as  may  be  thought 
desirable. 

The  Chairman  :  I  do  not  think  a  more  important  subject  can  be  brought  before 
us  than  that  discussed  to-night,  and  it  is  one,  the  discussion  of  which  we  ought  to 
enter  into  dispassionately,  and  without  professional  jealousy  or  prejudice.  There  are 
enormous  difficulties  in  the  way  of  working  the  guns  of  the  present  day.  A  few  vears 
?igo  they  were  of  moderate  size  and  range,  and  simple  mechanical  means,  such  as  the 
lever,  the  pulley,  and  the  inclined  plane,  in  the  shape  of  the  elevating  screw,  did 
everything  we  wanted,  worked  by  the  men  themselves  ;  we  now  require  much  more 
elaborate  machinery,  and  a  greater  power  than  the  mere  sinews  and  muscles  of  the 
gunners  to  work  it.  We  must,  therefore,  have  patience  with  those  who  are  thinkino- 
out  this  great  question  ;  Major  Moncrieff  is  one  of  them.  These  matters  require 
grave  consideration,  and  conclusions  can  only  be  arrived  at  by  careful  practice  and 
experiment.  I  am  sure  the  meeting  will  join  me  in  thanking  the  Lecturer  for  his 
very  interesting  paper. 

YOL.  XVII.  2  T 


Monday,  9th  June,  1873. 

Colonel  the  Right  Hox.  Lord  WAYENEY,  F.R.S.,  A.D.C.  to  the 

Queen,  in  the  Chair. 
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EURTHER  OBSBRYATIOi\TS  ONT  THE  MONCRIEFF  SYSTEM 
OE  MOUNTING  ORDNANCE. 

By  Major  Monci^ieff,  E.R.S. 

I  FEEL  bound  to  make  the  remarks  whicli  I  have  now  the  lionour  to 
address  to  you,  in  order  to  supplement  the  "  Observations  on  the  Mon- 
Ci'ieff  System,"  wliich.  Lieutenant  English,  read  here  on  tbe  31st  March  ; 
the  case  as  left  by  him  not  being,  in  my  opinion,  quite  complete. 

An  answer  to  such  observations  is  not  easily  extemporized.  My 
time  is  much  engaged.  I  therefore  felt  reluctance  in  undertaking  the 
task  of  making  further  remarks  on  this  subject  apropos  to  such 
"observations."  I  know  also  that  what  is  done  reluctantly  is  seldom 
done  well. 

Lieutenant  English  presented  you  with  a  paper  very  carefully  elabo- 
rated, a.nd  showing  much  ability,  although  I  am  not  quite  able  to  agree 
with  all  his  arguments,  or  even  with  the  premises  on  which  some  of 
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these  arguments  are  based.  My  wish  is  to  explain  to  this  meeting 
that  there  are  views  relating  to  the  Moncrieff  system  which  can  be  held 
on  Qfood  grrounds,  and  which  are  somewhat  different  from  those  contained 
in  that  Officer's  lecture,  and  my  hope  is,  that  I  may  be  able  to  remove 
some  unfavourable  impressions  which  that  lecture  was  calculated  to 
produce. 

Although  Lieutenant  English's  paper  was  entitled  "  Observations  on 
the  Moncrieff  System  of  Mounting  Ordnance,"  it  must  have  been  appa- 
rent to  those  who  under,stood  the  question,  that  the  Lecturer  was 
thinking  more  of  iron  shields  and  casemates  (with  which  he  has  been 
so  much  identified)  and  of  their  advantages,  than  of  the  Moncrieff 
system,  which  was  his  text.  I  felt  that  it  was  due  to  those  who  would 
give  credit  for  a  certain  amount  of  judicial  impartiality  to  opinions 
coming  from  a  young  Officer  of  the  Works  Department,  to  point  out 
another  view  of  the  case,  and  to  give*some  means  of  testing  the  validity 
of  the  Lecturer's  arguments. 

The  Lecturer  was  aware  of  the  following  facts  : — 

1.  That  the  Moncrieff  system  had  only  been  applied  as  far  as  a  9" 
12-ton  gun. 

2.  That  it  had  only  been  used  for  open  batteries  having  certain  hori- 
zontal exposure^  and  little  or  no  vertical  exposure. 

3.  That  it  was  capable  of  giving  increased  lateral  range. 

4.  That  in  coast  defence  it  would  mostly  be  attacked  by  ships' 
artillery.  And 

.5  That  it  was  cheap. 

Accordingly  with  his  paper,  he  supplied  four  tables,  in  which  the 
inferiority  of  the  9"  12-ton  gun  is  made  to  appear.  These  tables  seem 
to  be  formed  for  the  purpose  of  showing  that  horizontal  exposure  was 
nearly  as  dangerous  as  vertical  exposure.  A  case  of  coast  defence  is 
selected  as  the  illustration,  in  which  lateral  range  is  not  of  average 
importance,  and  of  which  there  is  only  one  specimen  in  this  country. 
He  assumed  that  no  iron- coated  batteries  are  open  in  any  sense,  w^hile 
at  the  same  time  he  assumed  a  horizontal  exposure  of  27  squ^are  feet  in 
Moncrieff  pits  ;  and  he  hinted  that  a  cheap  system  must  be  a  bad  one. 

I  shall  take  up  the  argument  in  the  order  above  stated,  and  first 
direct  your  attention  to  the  tables  that  were  exhibited  at  the  lecture. 

Such  tables  always  have  a  formidable  appearance,  at  least  they  have 
so  to  me.  They  speak  with  that  statistical  authority  which  is  so  much 
respected  in  the  House  of  Commons,  and  by  a  people  like  ourselves,  who 
are  pre-eminently  lovers  of  facts  however  ugly  may  be  their  garb.  I 
confess  to  having  a  vague  and  indescribable  respect  for  such  columns  of 
condensed  labour  and  information.  When  the  Chairman  asked  the 
Lecturer  where  he  had  obtained  his  tabular  statistics,  and  received  so 
satisfactory  an  answer  as  to  their  source,  nothing  more  was  to  be  said. 
Notwithstanding  this,  however,  I  was  startled  to  see  the  averages  and 
the  practice  from  which  they  were  struck.  I  could  scarcely  believe  my 
eyes  when  I  saw  my  old  friend  the  9"  12-ton  gun  had  been  so  much 
eclipsed  by  the  new  rifled  howitzer,  and  by  the  10"  and  11"  guns. 

In  Lieutenant  English's  tables  I  find  that  the  9"  gun  has  a  mean 
error  of  81*1  yards  in  range  and  a  mean  difference  of  deflection  of 
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4*4  yards  at  a  range  of  1,789  yards,  while,  on  the  other  hand,  the  10" 
gun  at  2,490  yards,  that  is  721  yards  farther,  has  only  a  inean  error  of 
16  yards  in  range,  and  a  mean  difference  of  deflection  of  1*5  yards. 

I  had  always  supposed  that  the  9"  gan,  for  which  I  had  jDrovided  a 
successful  carriage,  ranked  in  accuracy  of  shooting  with  the  other 
pieces  in  the  service,  and  for  some  time  this  disclosure  of  its  inferiority 
on  such  good  authority,  weighed  heavily  on  my  spirits.  To  those  of 
still  greater  faith  than  mine  the  statement  must  have  appeared  quite 
conclusive.  A  gun  that  shot  so  badly  must  have  appeared  to  them  to 
be  indeed  of  little  use.  It  is  true  that  the  gun  is  powerful  enough 
to  sink  any  light  armoured  vessel  at  2,000  yards  or  more,  and  against 
unarmoured  vessels  it  is  as  effective  as  more  powerful  guns ;  but  if 
Lieutenant  English's  tables  gave  a  fair  comparison,  it  could  not  be 
expected  to  do  much  good,  and  a  Moncrieff  carriage  might  as  well  not 
have  been  designed  for  it. 

As  a  good  many  of  these  guns  are  in  the  service,  I  am  glad  to  inform 
you  that  Lieutenant  English  had  overlooked  the  normal  practice  of  the 
9"  gun  for  his  illustration,  and  had  picked  out  the  worst  shooting 
recorded  that  he  could  find.  The  practice  from  which  he  selected  for  his 
tables  related  to  an  experiment  for  which  the  9"  gun  was  employed, 
not  to  determine  its  shooting,  but  to  observe  the  effect  of  firing  shot 
with  various  forms  of  head,  and  with  studs  of  different  kinds  made  of 
amalgams  of  copper  and  tin,  and  even  of  soft  iron.  It  was,  moreover, 
noted  at  this  practice  that  all  the  shots  were  noisy  and  unsteady  in 
leaving  the  gun.  I  should  also  add  that  both  the  cases  in  the  tables  in 
which  the  9"  gun  is  given,  were  taken  from  this  practice.  The  shooting 
of  the  9"  gun  is  not,  therefore,  to  be  correctly  judged  by  the  tables 
on  which  the  Lecturer's  case  so  largely  rests.  And  I  trust,  therefore, 
that  you  will  not  allow  your  minds  to  be  unduly  influenced  by  the 
character  of  the  figures  these  tables  bring  out.^ 

One  would  have  supposed  that  an  ordinary  instance  which  would 
have  given  an  average  specimen  of  the  shooting  of  the  9"  gun  with 
nearly  the  same  degree  of  accuracy  as  the  10"  gun  would  have  been 
better  suited  for  this  purpose  than  a  case  where  it  was  five  times  as 
bad  in  range  and  nearly  three  times  in  deflection.  If  this  result  does 
not  prove  that  the  9"  gun  should  be  put  out  of  the  service,  Moncrieff 
•carnage  included,  it  shows  at  least  that  mistakes  in  judgment  are  some- 
times made  by  being  too  anxious  to  make  out  a  case.  This  accident  of 
selection  is  doubly  unfortunate,  as,  by  Mr.  English's  system  of  calculating 
the  chances  against  striking  brought  out  in  his  tables,  it  is  demon- 
strated that  the  9"  gun  has  only  got  a  chance  in  one  case  of  103  to  1, 
and  in  another  of  261  to  1  against  striking  a  vertical  target,  while  its 
rivals  in  the  table,  viz.,  the  10"  gun  and  the  11"  gun,  have  chances 
against  striking  the  same  target  the  10"  of  6*3  to  1,  and  10*7  to  1,  and 
the  11"  of  24*9  to  1;  in  other  words  the  10"  and  11"  guns  are  made 
13  times  better  than  the  9"  gun  in  their  shooting.  lict  us  look  also 
for  a  moment  at  the  results  brought  out  by  these  tables  in  regard  to 
the  efficacy  of  fire  delivered  from  ships. 

^  See  Appendix,  p.  609  (inserted  at  Major  Monerieff's  request  since  tlie  reading 
of  his  paper. — Ed.). 
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It  was  evidently  desired  by  tlie  Lecturer  to  reduce  very  mucli  tlic 
apparent  advantage  of  having  only  horizontal  exposure,  and  to  make 
light  of  the  danger  of  having  open  ports  exposed  to  horizontal  fire,  for 
no  other  reason,  I  suppose,  than  because  Moncrieff  batteries  happen  to 
ha 70  horizontal  exposure,  and,  on  the  other  hand,  casemates  and  shields 
have  vertical  exposure  and  open  ports.  If  this  was  the  -Lecturer's 
motive,  the  desired  result  is  as  completely  obtained  as  the  condemna- 
tion of  the  9"  gun,  but  by  another  process.  It  is  in  this  case  effected 
in  the  tables  by  some  omissions  in  the  calculations  of  the  chances. 
Simple  expedients  are  generally  the  most  successful.  It  is  quite  well 
known,  and  requires  no  tables  to  prove  it,  that  a  miscalculation  of 
range  which  would  only  cause  an  error  of  inches  against  a  vertical 
target,  might  give  an  error  of  yards  in  a  horizontal  one ;  and  that  the 
difficulty  of  ascertaining  the  exact  range  from  a  floating  and  moving 
battery,  is  considerable.  This  chance,  however,  is  not  allowed  to  affect 
the  figures  in  the  tables.  Such  an  omission  might  have  been  more  in- 
dulgently overlooked,  had  the  comparison  been  confined  to  shields  and 
casemates  alone,  which  are  visible  and  indeed  clearly  defined,  and  their 
range  therefore  not  so  difficult  to  determine ;  but  when  it  is  extended 
to  a  comparison  with  a  species  of  battery,  the  principal  characteristic 
of  which  is,  that  it  gives  little  or  no  indication  of  its  exact  position,  the 
omission  is  more  difficult  to  account  for,  except  on  the  hypothesis  that 
the  Lecturer  was  so  desirous  to  make  good  his  case  and  to  reach  his 
conclusions,  that  his  faith  removed  on  that  evening  the  mountain  that 
stood  in  his  way. 

There  is  another  slight  omission  which  one  would  scarcely  have  ex- 
pected to  find  in  a  formal  statement  of  the  chances  of  hitting  the  port 
of  a  shield  or  casemate  by  direct  fire,  and  considering  that  the  exposure 
of  an  opening  of  10  or  II  feet  radius  is  shown  at  27  feet  square  for 
the  horizontal  target,  the  vertical  target  might  have  had  the  chance  of 
ricochet  thrown  in  for  the  sake  of  appearance.  Although  this  chance 
has  been  omitted  in  the  tables,  I  can  assure  the  meeting  it  is  a  chance 
well  worth  considering,  especially  with  a  shield  emplacement,  and  I 
shall  afterwards  refer  to  it.  I  put  my  own  interpretation  on  the 
character  of  these  tables,  and  accept  them  as  a  high  compliment  to  the 
new  system,  which  evidently  requires  to  be  attacked  by  very  curved 
fire  indeed. 

Some  good  practice  with  the  8"  howitzer  is  given  in  the  tables  at  40° 
elevation  .and  5  lbs.  of  powder  at  2,671  yards  range.  It  is  quite  certain 
that  sailors  are  too  knowing  to  attack  casemates  with  so  small  a  charge 
of  powder.  I  therefore  congratulate  Lieutenant  English  on  his  favourite 
works  being  likely  to  escape  from  the  precision  of  this  admirable  weapon. 
When  these  howitzers  are  worked  on  board  ship  it  would  be  interesting 
to  determine  how  much  error  would  be  caused  at  this  high  angle  of  40"^ 
by  rolling  and  miscalculation  of  range  added  to  observed  error,  and 
how  many  times  a  few  guns  in  Moncrieff  emplacements  would  be  likely 
to  hit  the  ships  before  the  ships  could  put  a  shell  into  the  emplace- 
ments, firing  at  40°  elevation  ;  but  I  would  rather  that  Lieutenant  Eng- 
lish would  not  calculate  those  chances  on  his  own  method. 
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The  same  free  treatment  of  the  subject  discovered  in  the  tables, 
appears  to  prevail  in  the  arguments. 

I  suffer  a  good  deal  of  inconvenience,  and  my  system  gets  very 
roughly  handled  sometimes  by  a  method  of  attack  which  I  have  not 
yet  learned  how  to  meet.  I  have  serious  intentions  of  practising  the 
kriegsspiel "  with  the  view  of  getting  a  hint  as  to  the  proper  tactics 
for  me  to  pursue  in  such  cases. 

To  enUst  the  kind  sympathies  of  my  hearers,  I  must  explain,  that 
methods  of  applying  Moncrieff  batteries  that  I  cannot  defend,  wdiicli  I 
never  contemplated,  and  which  it  would  be  impossible  for  me  to  accept 
as  proper  expositions  of  the  new  system,  are,  as  occasion  offers,  imagined, 
and  then  under  the  name  of  the  Moncrieff- system,  attacked  and 
demolished. 

It  is  most  difficult  to  know  what  course  to  take  in  these  circum- 
stances, so  much  explanation  is  necessary.  A  very  common  form  is  to 
suppose  a  Moncrieff  battery  in  a  position  requiring  flank  defence, 
which  has  not  been  provided  ;  it  is  then  described  as  having  no  flank 
defence,  and  compared  with  another  battery  which  has  it ;  the  supe- 
riority of  the  latter  is  thereby  established. 

A  great  part  of  Mr.  English's  paper  is  occupied  by  a  detailed 
description  of  the  attack  and  defence  of  a  position  similar  to  the 
Thames  at  Coalhouse  Fort.  I  have  no  wish  whatever  to  criticise  the 
views  advanced  in  this  part  of  the  paper.  The  case  selected  but 
slightly  affects  the  majority  of  cases,  and  the  nominal  subject  of  the 
paper ;  it  is  only  when  it  does  so  that  I  care  to  revert  to  it. 

Referring  to  the  arguments  relating  to  foundations  in  the  case  selected 
for  illustration,  which  is  the  Valley  of  the  Thames  with  its  low  and 
marshy  shores,  may  I  be  allowed  to  remark,  that  when  lateral  range 
is  unnecessary,  and  it  is  at  the  same  time  required  to  put  the  greatest 
number  of  guns  on  the  smallest  possible  front, — which  is  very  rarely  the 
case, — this  can  be  done  by  the  new  system  on  a  smaller  front,  and  con- 
sequently on  less  extensive  foundations,  than  with  shields  and  case- 
mates. Double  the  number  of  guns  can  actually  be  mounted  0]i  the 
same  length  of  front  by  the  new  system.  As  ai'rule,  however,  this  would 
not  be  done  ;  and  it  might  I  think  be  safely  stated  by  me  that  the 
foundations  for  a  10- gun  battery  would  generally  be  nearly  twice  as 
extensive  as  those  for  a  5-gun  battery  and  five  times  as  extensive  as 
those  for  a  2-gun  battery.  What,  therefore,  can  the  Lecturer  mean  by 
remarking  as  an  argument  for  not  using  my  system,  that  "  the  cost  of 
^'  foundations  is  a  necessary  evil,  not  adding  in  the  slightest  degree  to 
"  the  offensive  power  of  a  battery,  should  be  kept  down  as  much  as 
"  possible."  It  is  true  that  it  might  occasionally  be  more  expensive  to 
break  new  ground ;  but  efficiency  is  surely,  in  a  case  of  this  kind,  quite 
as  important  as  any  other  consideration. 

In  answer  to  the  statement,  that  "  it  is  quite  impracticable  to  g'et  over 
this  difficulty  by  planting  guns  in  the  mud  without  any  foundations  at 
all,"  I  would  venture  the  remark,  that  some  of  the  batteries  in  the  Lon- 
don clay  on  the  Medway  and  the  Thames,  have  been  constructed  under 
very  great  engineering  difiiculties  and  at  great  expense,  owing  to  the 
impossibility  of  providing  reliable  foundations  for  the  weighty  super- 
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structures  which  the  old  system  requires  ;  and  further,  that  I  will  stake 
my  reputation  as  an  engineer  on  being  able  to  establish  my  batteries  in 
this  mud,  and  form  good  barracks  in  the  immediate  neiglibourhood,  at 
a  much  smaller  cost  than  the  others  could  be  constructed  for,  giving 
to  each  battery  complete  and  formidable  flank  defence  by  the  natural 
barriers  in  such  ground,  viz.,  wet  ditches,  &c.  High  gorges  ^  re- 
quiring foundations  are  surely  better  away  if  not  absolutely  required 
in  these  positions,  in  which,  for  humane  reasons,  that  will  be  under- 
stood by  those  who  have  had  the  ague,  the  men  had  better  not  be 
permanently  stationed  except  during  the  threat  of  war. 

The  Lecturer  states  that  "the  one  advantage. of  extreme  lateral 
^'  range  is  to  provide  against  the  rather  improbable  case  of  one,  or  of  a 
^'  small  number  of  vessels  attacking  a  number  of  heavy  batteries." 
This  argument,  or  assertion,  is  familiar  to  me.  I  would  ask,  Is  it  a 
sound  argument ;  is  it  a  true  assertion  ?  and  if  true  in  the  case  selected 
by  Lieutenant  English,  would  it  remain  true  in  other  cases  ? 

I  shall  take  Lieutenant  English's  case,  as  it  is  w^eak  for  me  and 
advantageous  for  his  view. 

A  narrow  channel  with  fiat  shores  has  to  be  defended.  I  should 
suppose  that  the  natural  way  of  doing  so,  at  least  of  doing  so  by  my 
system,  would  be,  first  to  select  a  favourable  point  for  laying  down 
marine  and  submarine  obstacles,  and  then  to  plant  the  batteries  so  as 
to  converge  on  these  obstacles,  and  at  the  same  time  to  bear  down  the 
channel. 

If  the  batteries  are  composed  of  guns  with  small  lateral  range,  such 
as  .those  behind  iron  shields,  to  perform  both  operations,  that  is,  to  bear 
on  the  water  near  the  obstacles,  and  also  on  the  channel  for  a  few  miles 
below  them,  they  must  either  be  massed  above  these  obstacles,  or  else 
divided  into  two  classes,  viz.,  those  which  bear  on  the  obstacles,  and 
those  which  bear  on  the  cliannel. 

These  alternatives  have  nothing  to  do  with  the  number  of  guns  and 
the  number  of  attacking  vessels. 

If  the  guns  are  massed  in  such  batteries  as  Lieutenant  English  jDre- 
fers,  they  are  more  easily  bombarded,  long  range  or  incorrect  fire 
is  more  likely  to  tell  on  them,  and  they  might  be  more  encumbered  with 
their  own  smoke. 

If  they  are  not  massed,  only  one  portion  of  them  can  bear  on  the 
channel  below  the  obstacles,  and  there  is  therefore  a  loss  of  power,  or 
else  an  increased  number  of  guns  required. 

If  the  front  of  attack  is  more  extended,  and  the  range  of  the  guns 
still  limited,  the  enemy  would  select  that  part  of  the  sea  during  the 
attack  for  the  positions  of  their  ships  on  which  the  fewest  guns  bore ; 
the  remaining  guns  would  thereby  be  hors  de  comhat.  Limited  range 
of  guns  is  therefore  in  this  case  also  a  waste  of  power  on  the  part  of 
the  defence.  I  do  not  see  Iioay  the  Lecturer  can  get  out  of  this 
dilemma  without  selecting  some  still  more  abnormal  case  than  he  has 
chosen,  and  even  that  would  require  some  ingenuity. 

This  is  so  important  a  part  of  the  whole  question  that  I  cannot  allow 
it  to  be  dismissed  by  such  an  assertion.    Is  it  the  case  that  "  the  one 

advantage  of  extreme  lateral  range  "  is  "to  provide  against  the  rather 
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"  improbable  case  of  one  or  a  small  number  of  vessels  attacking  a 
number  of  heavy  batteries  ?" 

Lieutenant  English,  talking  of  the  ships,  remarks — "  They  would  then 

concentrate  all  their  fire  by  signal  with  battering  charges  upon  one 
"  of  the  works  furthest  down  the  channel  at  ranges  varying  from  1,000 
"  to  2,500  yards."  In  such  a  case,  might  I  ask,  would  or  would  it  not 
be  an  advantage  to  be  able  to  concentrate  the  fire  of  all  the  land  guns 
on  the  ships,  and  might  I  also  ask  would  it  be  a  disadvantage  to  have 
batteries  on  which  the  battering  charges  he  refers  to,  would  be  of  no 
more  use  than  small  charges  ? 

Would  it  be  no  advantage  to  have  the  guns  so  arranged  that  the 
silencing  of  a  few  of  the  batteries  would  not  reduce  the  exposure  of  the 
ships  in  any  one  part  of  the  position  more  than  in  another  part  ? 

Lieutenant  English  complains  that  arguments  have  been  founded 
"  on  an  ideal  case  of  a  duel  between  a  single  gun  in  a  shore  battery  and 
"  a  single  gun  on  board  sliip."  This  cannot,  however,  be  brought 
against  me,  as  I  have  never  advocated  single  guns  except  in  positions 
where  single  guns  are  most  advantageous.  His  own  hypothesis  is,  I 
would  submit,  equally  incomplete,  and  much  more  improbable,  viz., 
that  if  a  position  was  to  be  attacked,  the  enemy  would  invariably 
station  itself  to  be  battered  by  each  face  of  such  shore  batteries  at  once. 
If  the  enemy  was  aware  that  the  lateral  range  of  the  guns  was  limited, 
so  that  the  guns  bearing  on  one  part  of  the  position  could  not,  from 
being  in  casemates,  bear  on  some  other  part,  he  would,  it  may  be  safely 
stated,  prefer  some  part  of  the  position  in  which  all  the  casemates  could 
not  command  him. 

Assertions  on  such  a  subject,  when  they  come  from  an  Officer  of  a 
Department  that  receives  much  credit  for  correctness,  have  generally 
more  weight  than  arguments,  and  they  should,  therefore,  I  submit,  be 
carefully  considered  before  they  are  uttered.  I  cannot  help  thinking- 
that  had  the  Lecturer  considered  his  sv/eeping  assertion  that  the  pro- 
vision he  selected  was  the  "one  advantage  of  extreme  lateral  range," 
he  would  have  hesitated  before  stating  it  in  so  public  a  manner. 

One  of  the  most  important  problems  that  presents  itself  to  the  Mili- 
tary Engineer  has  thus  been  dismissed  by  a  single  sentence. 

I  would  earnestly  beg  your  attention  to  the  following  reasons  why 
the  increased  lateral  range  imposed  by  my  system,  should  be  very 
carefully  considered,  and  not  dismissed  in  this  manner,  as  of  little  value 
and  only  available  in  one  case. 

The  problem  of  deciding  on  the  proper  number  of  guns  to  defend  a 
position,  is  a  very  important  one.  Any  system  which  enables  the  same 
number  of  guns  to  efficiently  perform  more  work  is,  I  would  submit,  a 
great  gain. 

The  new  system  is  not  only  capable  of  reducing  the  number  of  guns^ 
but  also  of  giving  the  same  ofiensive  and  defensive  power  wdtli  fewer 
men. 

A  large  reduction  in  the  first  outlay  for  works  and  guns  is  thereby 
made  possible,  and,  what  is  of  even  more  importance,  a  reduction  of  the 
garrison  can  thus  be  safely  efiected  both  in  times  of  war  and  of  peace 
The  economy  efiected  by  obtaining  equal  ofiensive  and  defensive  power 
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with  a  reduction  of  men  is,  I  would  submit,  of  the  greatest  import- 
ance. 

The  Special  Committee  on  Moncrieff  carriages,  after  careful  inves- 
tigation, have  reported  that  "  one  gun  mounted  on  a  Moncrieff  carriage 
"  may  do  equal  work  with  two  or  more  guns  mounted  behind  shields." 
They  have  also  reported  that  it  is  superior  both  in  economy  and  effi- 
ciency to  the  existing  system.  Additional  Aveigltt  will,  I  am  sure,  be 
given  to  these  conclusions  when  I  mention  that  the  above  Committee 
was  composed  of  the  following  Officers: — President:  Major-General 
F.  Eardley  Wilmot.  Members:  Col.  T.  Z.  Gallwey,  U.S.,  Col.  G.  Shaw, 
C.B.,  E.A.,  Lt.-CoL  H.  Wray,  R.E.,  Lt.-CoL  H.  Heyman, 
Lt.-Col.  F.  Close,  R.A.,  Major  H.  G.  Alderson,  R.A. 

In  March,  1867,  before  the  new  system  was  tried,  and  had  proved  itself 
to  be  so  thoroughly  successful,  Lieut.- General  Sir  J.  L.  Simmons,  K.C.B., 
to  whom  the  country  is  largely  indebted  for  obtaining  the  first  conside- 
ration of  the  system,  stated  that — "  When  opposed  to  shipping,  there 
"  is  very  little  danger  to  be  apprehended  from  vertical  fire.  In  such 
"  situations,  I  have  no  hesitation  in  saying  that  some  plan  such  as  this 

of  yours,  if  it  succeed,  will  be  an  immense  improvement  on  anything 
^'  we  now  have,  and  will  be  invaluable." 

Colonel  Jervois  also  bore  testimony  to  its  advantages  in  a  lecture  he- 
gave  in  this  theatre  ;  and  the  late  Sir  John  Burgoyne,  and  some  of  the 
most  eminent  of  our  Engineers,  have  done  the  same. 

His  Excellency  the  Baron  von  Scholl,  whose  name  will  have  w^eight 
in  this  Institution,  in  a  letter  which  he  kindly  wrote  to  me  regarding 
the  north-east  coast  of  Great  Britain,  remarks — 

"  The  determining  how  many  guns  are  necessary  to  make  a  position 

of  the  coast,  and  to  repulse  a  hostile  fleet  is  one  of  the  most  difficult 
"  tasks  of  the  Engineer.    I  have  observed  that  this  question  in  all 

pubhshed  papers,  treating  of  the  art  of  fortification  is,  as  far  as  I 
"  know,  very  mnch  neglected,  althongh  it  is  very  important,  because  if 
"  we  take  too  many  guns,  we  offend  against  economy,  and  if  we  take  too 
"  few,  all  money  spent  is  lost,  and  the  Commander-in-Chief  of  the  Army 
"  often  relying  strongly  on  his  defensive  works,  may  find  all  his  calcu- 

lations  rudely  upset  if  the  enemy  succeeds.  Therefore,  many  years 
"  ago,  I  made  Jong  studies  on  that  subject,  for  many  supposed  cases 

(low  or  high  coast,  open  sea  with  deep  water,  or  only  channels,  direct 

or  flank  fire,  &c.),  and  always  I  found  out  that  Engineers,  before  they 
"  decide  which  is  the  number  of  guns  to  get  with  them  the  necessary 
"  security  without  falling  into  extravagance,  ought  to  make  a  careful 
"  examination,  not  only  of  the  locality  (land  and  sea),  but  even  of  the 
"  hostile  position  and  of  the  number  of  guns  which  the  enemy  is  able 
"  to  bring  into  action.  If  we  intend  to  make  resistance,  we  must  know 
"  how  to  get  it ;  and  in  this  question  we  always  have  to  examine 
"  what  are  the  enemy's  forces.    ^Nevertheless,  I  would  yet  say  at  this 

moment  that  if  your  carriages  are  chosen  for  the  lower  batteries,  fewer 

guns  are  required  than  in  the  case  of  using  common  carriages.  My 
"  own  conviction  is,  that  in  a  low  position,  where  great  lateral  range  is 
"  required,  the  security  of  guns  upon  your  carriages  is  three  times 
"  greater  than  with  guns  upon  common  carriages.    But  with  respect 
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"  to  tlie  fact  that  everything  new  finds  for  a  long  time  a  great  many 
adversaries,  I  would  rather  reckon  the  increase  of  security  at  two 
"  instead  of  three  times.    Considering  now  that  the  effect  is  highly 
"  dependent  on  the  security,  I  would  always  say  that,  for  instance,  two 
''■guns  upon  your  carriages  are  equal  to  four  guns  upon  common 
"  carriages.    This  is  a  very  considerable  advantage,  not  only  in  saving 
^'  money,  but  what  deserves  much  more  attention,  in  economy  of  men, 
^'  who  always  are  the  dearest  article,  and  especially  when  they  require 
such  a  careful  instruction  as  those  who  have  to  work  heavy  guns." 
Compare  Lieutenant  English's  opinion  in  the  following  statement 
with  the  above  authorities.    According  to  him,  "  The  one  advantage 
of  extreme  lateral  range  is  to  provide  against  the  rather  improbable 
case  of  one  or  a  small  number  of  vessels  attacking  a  number  of  heavy 
batteries."    And  having  assumed  his  dictum  thus  expressed  to  be  as 
a  matter  of  course  correct,  he  proceeds  to  say,  "  But  it  is  scarcely 
"  worth  while  to  discuss  this  case,  for  judging  from  any  successful 
sea-attack  hitherto  carried  out,  the  number  of  vessels  in  a  fleet 
"  designed  to  attack  shore  batteries  will  ahvays  be  considerable." 

In  plain  Bnglish,  this  amounts  to  an  assertion,  that  there  is  only 
one  case  where  lateral  range  is  of  any  advantage,  and  that  such  a  case 
will  never  occur,  the  inference  being,  that  a  system  giving  increased 
lateral  range,  is  of  no  use, 

To  admit  this  sweeping  condemnation  would  be  to  assume  that  the 
fire  of  heavy  guns  in  battery  can  only  be  advantageous  when  delivered 
to  their  direct  front,  a  limitation  which  I  deny  belongs  to  the  accepted 
principles  of  fortification,  and  which  if  allowed  to  have  a  substantial 
existence  in  the  mind  of  a  military  engineer,  would  render  him  a  very 
expensive,  if  not  inefficient,  designer  of  national  works  of  defence. 

The  next  point  claiming  attention  is  that  of  the  comparative  merits 
of  open  or  casemated  batteries  for  coast  defence. 

This  expression  is  used  here  in  a  restricted  sense.  It  is  intended  by 
the  Lecturer,  and  at  present  by  me,  to  apply  to  coast  defence  by  heavy 
artillery  against  floating  batteries  on  board  ship,  and  the  issue  is 
narrowed  to  a  comparison  between  open  Moncriefi*  batteries  on  the  one 
hand  and  casemated  or  shield  batteries  on  the  other. 

Lieutenant  English  remarks,  "  We  can,  however,  by  the  help  of 
the  reports  of  practice  carried  out  for  range  and  accuracy,  form  a 
good  estimate  of  what  any  piece  of  ordnance  can  do  under  the  con- 
ditions  most  favourable  to  it,  and  for  purposes  of  comparison  of  the 
^'  defensive  powers  of  the  two  systems  as  measured  by  the  offensive 
"  powers  of  the  most  dangerous  fire  that  can  be  brought  against  each, 
I  think  we  can  arrive  at  sufiiciently  accurate  conclusions." 
An  example  of  the  conclusions  which  Lieutenant  English  has  arrived 
at  is  to  be  obtained  from  the  figures  in  his  tables. 

"  It  may  be  assumed,"  he  proceeds  to  say,  "  that  the  vulnerable 
parts  of  a  casemated  work  protected  by  iron  shields  consists  of  the 
ports." 

"  As  the  port  may  be  taken  to  be  a  rectangle  of  2' — 7"  X  4' — 0",  the 
''  grea^test  vertical  target  presented  by  it  and  the  margin  round  it,  may 
"  be  considered  as  a  rectangle  of  3'v"  x  o — 0",  the  breadth  diminishing 
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with,  tlie  liorizontal  angle  of  impact."  "  In  Table  I  annexed  "  (this 
is  the  one  I  have  before  referred  to)  "  will  be  found  the  chances  against 
"  striking  such  a  rectangular  vertical  target  from  a  steady  platform  with 

various  natures  of  guns,  at  various  known  ranges,  as  calculated  from 

the  series  of  rounds  fired  for  range  and  accuracy  at  Shoeburyness." 
An  ordinary  shield  battery  presents  an  opening  in  the  exterior  slope  of 
more  than  200  square  feet  of  vertical  area  to  be  fired  at.  A  shot  or 
shell  striking  at  least  one  half  of  this  area,  is  liable  to  be  deflected  ini^p 
the  port.  I  should  therefore  suppose  that  this  liability  has  as  much 
need  to  be  considered  as  the  chance  of  a  direct  entrance.  A  casemated 
battery  is  not  in  this  respect  so  much  exposed ;  it  has,  however,  the 
chance  of  ricochet  off  the  glacis  to  be  considered,  and  the  very  serious 
consequences  from  shell,  if  it  does  enter  the  port. 

ISTaval  Ofiicers,  who  I  would  suppose  are  the  best  judges  of  how  naval 
artillery  can  be  applied  to  greatest  advantage,  have  stated  that  when 
land  works  are  to  be  attacked,  they  prefer  to  reserve  vertical  fire  for 
large  objects,  such  as  towns  or  batteries  containing  barracks  and  many 
guns,  and  that  when  they  bring  direct  fire  into  play,  they  like  to  come 
to  sufficiently  close  quarters  to  produce  the  required  eff'ect  quickly,  and 
above  all,  they  like  to  see  what  they  intend  to  attack.  If  this  is  a 
correct  statement,  I  can  only  ask  whether  batteries  consisting  of  case- 
mates and  open  batteries  with  well-defined  exterior  slopes  with  swelling 
embrasures  are  the  batteries,  which  are  to  their  liking,  or  whether  they 
would  prefer  to  attack  detached  batteries  with  no  pretention  to  an 
elevation  above  the  line  of  glacis. 

It  appears  to  me  to  be  only  common  sense  that  they  v»^ould  prefer  to 
attack  something  on  which  they  could  observe  the  damage  they  were 
inflicting.  The  difficulties  of  determining  the  exact  range  at  each, 
moment  from  a  moving  ship  is  quite  difficult  enough,  even  with  the 
advantage  of  clearly  seeing  the  position  of  each  gun  on  shore  to  make 
them  dislike  having  to  attack  batteries  which  can  only  be  distinguished 
in  the  act  of  firing  by  the  smoke  coming  from  the  guns. 

Lieut.  English  remarks  in  reference  to  Moncrieff' batteries,  "  It  will, 

I  think,  be  impracticable  to  hide  the  whereabouts  of  a  heavy  gun  in 

action  ;  it  is  possible,  no  doubt,  completely  to  screen  its  exact  position 
^'  until  firing  commences,  but  it  will  be  within  everyone's  observation 
"  that  the  puff*  of  smoke  produced  by  the  discharge  of  a  heavy  gun  is 

one  of  the  most  prominent  objects  in  any  landscape  ;  also,  at  any  rate 

in  this  country,  with  the  publicity  afforded  by  the  newspaper  press  to 
"  every  detail  of  the  defences,  it  would  probably  be  found  in  the  event 
^'  of  war,  that  the  position  and  nature  of  every  gun  was  carefully  laid 

down  on  the  large  scale  charts  of  the  estuaries  and  harbours  with 
"  quite  sufficient  accuracy  to  ensure  the  range  and  direction  being 

known  within  50  yards  from  any  position  a  vessel  could  take  up." 

Lieutenant  English  discredits  the  advantage  of  concealment  belong- 
ing to  the  new  system  for  two  reasons,  viz.,  that  the  newspaper  press 
will  give  the  position  of  the  guns  to  within  50  yards,  and  because  puffs 
of  smoke  are  prominent  objects  in  the  landscape. 

A  miscalculation  of  range  of  50  yards  in  firing  at  a  casemate  or  shield 
is  not  serious  because  it  would  not  cause  a  large  error  on  a  vertical 
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target ;  und  if  the  error  was  short  of  the  range,  ricochet  might  give  as 
good  a  hit  as  if  the  range  had  been  rightly  judged. 

In  firing  at  a  properly  constructed  Moncrieff  battery,  however,  an 
error  of  range,  either  sends  the  shot  clear  over  the  battery,  or,  if  short, 
causes  ricochet,  which  in  this  case  amounts  to  the  same  thing ;  that  is 
to  say,  that  ricochet  from  the  glacis  of  a  Moncrieff  battery  sends  the  shot 
harmless  over  it. 

With  regard  to  the  puffs  of  smoke,  I  should  like  very  much  to  have 
an  experienced  sailor's  opinion  as  to  his  ability  to  judge  the  exact  range 
by  taking  angles  on  puffs  of  smoke  during  action  on  a  number  of  guns 
firing  at  him,  and  perhaps  v^itli  a  breeze  blowing,  and  whether  he 
would  not  rather  prefer  to  judge  his  range  in  action  by  seeing  the  effect 
of  the  shot  on  the  exterior  slopes  of  the  shield,  or  casemate  batteries, 
the  hits  on  which  can  be  easily  observed,  and  the  range  corrected 
accordingly. 

The  newspapers  may  be  able  to  tell  the  positions  of  the  guns  to 
within  50  yards  ;  but  if  that  is  all  they  can  do,  the  sailors,  I  suspect, 
will  prefer  other  sources  of  information,  and,  instead  of  directing  their 
fire  by  reading  the  newspapers,  they  are  more  likely  to  lay  them  by  an 
observation  on  the  ports  of  the  casemates  or  shields  they  intend  to 
attack.  When  such  marks  are  removed  by  the  application  of  the  new 
system,  properly  applied,  neither  the  puffs  of  smoke  nor  the  newspapers 
will,  I  should  think,  afford  them  an  equally  acceptable  substitute. 

It  would  be  a  mistake  to  underrate  the  value  of  casemates,  where  case- 
mates are  absolutely  required,  and  I  should  be  very  sorry  to  disparage 
the  one  advantage  which  casemates  possess,  viz.,  overhead  cover.  But 
at  the  same  time,  I  am  equally  averse  to  arguments  that  almost  indi- 
cate a  disposition  to  create  positions  for  the  use  of  casemates ;  instead 
of  using  casemates  only  where  that  expensive  form  of  battery  is  the 
best  alternative. 

I  imagine  that  no  one  can  deny  that  direct  fire  delivered  from  land 
batteries  is  more  correct  than  curved  fire.  It  w^ill,  I  think,  be  also 
allowed  that  direct  fire  from  floating  batteries  has,  if  anything,  a  still 
greater  advantage  over  curved  fire  delivered  from  ships. 

The  comparative  value  of  open  batteries  as  against  casemates  is 
therefore  greater  on  sea  faces  than  on  land  faces. 

This  argument  is  valid  when  the  comparison  is  only  between  open 
shield  batteries  and  casemates.  How  much  more  so  is  it  applicable  wdien 
the  comparison  is  between  casemates  and  a  new  class  of  battery  that 
increases  materially  the  difficulty  of  range-finding  and  correct  aiming, 
and  thereby  renders  curved  fire  less  effective,  and,  as  a  necessary  con- 
sequence, reduces  the  value  of  overhead  cover  which  is  the  only  ad- 
vantage over  open  batteries  that  casemates  possess. 

Is  the  overhead  cover  of  a  casemate  employed  for  coast  defence 
really  so  important  that  it  justifies  that  form  of  battery  being  generally 
adopted  for  sea  faces  in  preference  to  a  new  class  of  open  battery,  which 
has  greater  offensive  power  by  means  of  increased  lateral  range,  and 
from  being  less  encumbered  by  its  own  smoke ;  is  much  more  difficult 
to  attack  by  curved  fire  than  any  other  open  battery,  the  range  of 
which  is  easier  judged  ;  has  a  parapet  which  cannot  be  breached  by 
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direct  fire  ;  in  wliicli  the  men  are  completely  protected  from  direct  fire 
by  having  no  port ;  and  which,  notwithstanding  all  these  advantages,  is 
also  much  cheaper  ?  I  venture  to  think  that  if  Lieutenant  English 
had  carefully  weighed  all  these  considerations,  he  would  perhaps  have 
modified  the  opinion  expressed  in  the  following  sentence : — 

"  A  comparison  of  the  two  methods  of  defence  will,  I  think,  show 
that  the  best  chance  of  success  in  the  example  of  a  fortified  position 
^'  which  I  have  selected  is  ofiered  by  the  use  of  guns  properly  protected 
by  casemates." 

The  Lecturer  stated  that  the  "  probable  requirements  of  the  future," 
when  "vessels  plated  with  thicker  armour  are  constructed,"  and  when 
a  heavier  shore  armament  is  required,  is  an  argument  against  my 
vsystem.  I  should  have  thought  that  it  would  be  a  much  more  serious 
argument  against  iron-plated  works,  because  increased  thickness  of 
ships'  armour  is  likely  to  be  accompanied  with  increased  power  of 
artillery ;  and  whereas  the  former,  that  is  the  armour,  is  limited  by  the 
flotation-power  of  the  vessels,  the  latter,  viz.,  the  guns,  have  no  such 
limit  to  their  increase  of  power ;  it  would,  I  submit,  be  much  more 
serious  to  find  the  shields  too  weak  than  the  guns  not  powerful  enough, 
and  for  the  above  reason  it  would  not  only  be  more  serious,  but  would, 
in  fact,  be  more  likely  to  be  the  case. 

If  new  and  more  powerful  guns  are  in  future  required  for  some  coast 
batteries,  they  can  be  mounted  in  the  old  MoncrielF  emplacements,  and 
the  less  powerful  guns  removed  to  new  emplacements  made  for  their 
reception  in  any  position  for  which  they  are  better  adapted.  These  new 
emplacements  would  cost  much  less  than  would  new  iron  batteries 
adapted  for  the  dwarf  traversing  carriages  which  pertain  to  iron  works. 
Besides  which  the  old  iron  batteries,  for  the  reasons  above  stated, 
would  probably  require  to  be  strengthened  for  the  new  armament. 

Lieutenant  English  makes  a  statement  in  his  paper  to  which  I  wish 
publicly  to  take  objection,  as  it  is  calculated  to  mislead,  now  mis- 
leads, a  great  many  Officers,  has  prevented  a  comparative  trial  between 
my  system  and  shields,  and  specially  because  it  is  constantly  used  as 
an  argument  for  justifying  delay. 

The  statement  is  as  follows  : — "  A  9"  gun  pit  cannot  fairly  be  com- 

pared  with  a  shield  which  has  been  found  by  direct  experiment  to 

be  completely  proof  against  the  25- ton  gun." 

The  words  of  this  statement,  as  far  as  the  iron  is  concerned,  are  true. 
It  may,  perhaps,  surprise  some  of  my  hearers  to  know,  however,  that 
the  comparison  based  on  it  is  utterly  incorrect  and  unfair. 

The  word  shield  may  be  used  in  two  senses  as  meaning  the  mere  iron, 
or  it  may  be  used  for  the  whole  shield  emplacement ;  or,  in  other  words, 
for  that  part  of  a  shield-battery  occupied  by  one  gun. 

The  shield  itself  is  no  more  than  a  block  of  iron  with  a  hole  in  it,  called 
the  port.  This  shield  would  fall  to  the  ground  unless  supported.  It  is 
by  itself  of  no  use.  It  must  be  fitted  into  a  parapet  formed  of  earth 
and  concrete,  or  other  materials,  before  it  is  employed.  There  must  also 
be  a  platform  provided  for  the  gun  and  magazines,  &c.,  for  ammunition. 
When  supplied  with  these  accessories,  it  is  then,  and  not  till  thei],  in  a 
state  to  be  compared  with  a  gun-pit,  which  provides  all  such  requirements. 
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It  will  perhaps  surprise  you,  however,  to  be  informed  that  a  shield- 
battery  in  that  sense  "has  not  been  found  by  direct  experiment 
"  to  be  completely  proof  against  the  25-ton  gun,"  as  stated  by  the 
Lecturer,  and  that,  so  far  from  this  being  the  case,  a  shield-parapet 
has  not  even  been  fired  at  or  tried  in  any  way.  The  vulnerable 
area  exposed  to  direct  fire  in  such  a  shield -battery  is  more  than  a 
hundred  times  greater  than  that  ex]Dosed  by  a  MoncriefF  pit,  exclusive 
of  the  cover  with  which  it  is  proposed  to  furnish  these  batteries,  and 
which  is  an  additional  element  of  weakness  against  direct  fire.  It  is 
allowed  that  direct  fire  is  more  correct  than  curved  fire,  and  yet  the 
proposal  to  try  the  shield- battery  by  firing  at  it,  is  not  entertained. 

The  shield-battery  is  accepted  without  a  trial  as  perfect,  with  all  its 
doubtful  points,  simply  because  the  iron  part  of  it  has  shown  certain 
powers  of  endurance,  while  its  rival,  the  pit,  with  fewer  doubtfal  points, 
is  alone  to  be  tried,  and  the  proposed  trial  has  been  used  as  a  reason  for 
delay. 

Lieutenant  English,  while  referring  to  the  doubtful  jDoints  which 
are  to  be  solved  by  a  proposed  trial  of  a  MoncrieflP  pit,  is  therefore  con- 
tented to  allow  it  to  be  supposed  that  the  doubtful  points  in  a  shield- 
battery  have  been  found  to  be  completely  proof  against  the  25-ton  gun, 
the  fact  being  that  the  iron,  which  is  the  strongest  part  of  a  shield  em- 
placement, was  alone  subjected  to  the  direct  experiment  he  refers  to. 
It  will  thus  be  seen  that  a  wrong  impression  is  created  by  coupling  a 
fact  with  an  irrelevant  comparison.  The  only  trial  which  would  bear 
on  the  case  was  one  made  with  the  13-inch  shunt  gun,  w^hich  gave  a 
maximum  penetration  into  stiff  clay  of  50  feet.  The  thickness  of  a 
shield  parapet  between  the  magazine  and  the  exterior  slope  is  about 
32  feet,  10  of  which  are  of  concrete ;  and  there  are  weaker  points  in  the 
parapet  than  the  one  in  front  of  the  magazine. 

I  would  here  wish  you  to  consider  another  statement  of  the 
Lecturer — that  "  all  shields  which  are  not  casemated  are  prepared  for 
"  the  reception  of  over-head  cover."  These  shields  are,  therefore, 
intended  to  be  made  into  casemates  before  they  are  used.  If  they 
are  to  be  made  into  casemates,  surely  it  is  worth  w^hile  to  try  how  they 
answer  as  casemates  when  exposed  to  direct,  and  I  may  also  add, 
curved  fire  as  well  as  the  batteries  which  are  now  their  rivals,  and 
which  are  not  so  easily  seen  and  aimed  at  by  an  enemy.  I  am 
extremely  anxious  to  have  both  Shield  and  MoncrieflP  batteries  subjected 
to  experiment,  as  they  are  rivals ;  I  have  no  doubt  whatever  as  to  what 
would  be  the  result. 

With  regard  to  the  element  of  expense.  The  Committee  on  Moncriefi* 
carriages  have  reported  that — "  As  compared  with  the  cost  of  a  case- 
"  mated  battery  wdth  shield,  as  estimated  for  a  9"  gun  of  12  tons,  the 
"  balance  in  favour  of  the  Moncrieff  system  w^ould  amount  to  about 
"  £1,800  per  gun,  while  as  compared  with  an  open  battery  with  shield, 
"  with  and  without  splinter  proof  cover,  the  saving  would  be  respec- 
"  tively  £450  and  £667  per  gun."  The  same  Report  states  that  "one 
"  gun  mounted  on  a  MoncriefF  carriage  may  do  equal  work  with  tw^o 
"  or  more  guns  mounted  behind  shields."  Mark  what  the  effect  of 
this  would  be  in  relation  to  expense.    Every  gun  thus  saved  would  be, 
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in  addition  to  tlie  above  saving,  an  economy  of  the  most  important 
kind. 

In  the  case  of  a  casemate,  according  to  the  estimates  in  the  report,  it 


would  save — 

The  gun   £7G9 

Carriage   379 

Battery    3,849 


£4,997 

In  the  case  of  a  shield  battery — 

Gun   £769 

Carriage   379 

Battery  with  splinter  proof   2,642 


£3,790 

To  this  saving,  rangmg  from  £3,790  to  £5,000,  must  also  be  added 
the  saving  effected  by  reduction  of  men,  which  the  Baron  von  Scholl 
estimates  much  higher  than  the  first  price  of  the  works,  I  may  liere 
remark  that  the  above  figures  are  not  mine,  but  they  are  taken  from 
the  official  report  based  on  the  estimates  of  the  Works  Department. 

If  therefore  the  proper  saving  on  each  gun  be  added  to  the  cost  of 
those  guns  and  works  which  can  be  dispensed  with,  and  the  cost  of 
maintenance  and  garrisons  required  to  work  them,  the  total  saving  on 
each  MoncriefP  gun  will  amount  to  a  considerable  sum. 

Lieutenant  English  alludes  to  my  system  as  a  cheap  and  imperfect 
one.  It  is  to  say  the  least  extraordinary  that  he  can  do  so  in  the  face 
of  the  last  Beport  on  Moncrieff  Carriages,  which  must  be  known  to 
him  to  have  pronounced  in  favour  of  "  guns  mounted  on  Moncrieff 

carriages  as  compared  with  guns  mounted  in  the  ordinary  way  ;"  on 
the  following  points,  which,  it  will  be  observed,  include  all  that  consti- 
tutes the  efficiency  of  a  heavy  gun,  viz. : — 

1.  Facility  of  loading. 

2.  Facility  of  laying. 

3.  Rapidity  of  fire. 

4.  Exposure  to  the  enemy. 

5.  Protection  affiDrded  to  the  men. 

6.  Protection  to  the  shell-rooms  and  magazines  as  compared  with 
that  afforded  behind  iron  shields. 

I  venture  to  suggest  that  few  military  inventions  of  modern  times 
have  offered  so  fertile  a  source  of  efficiency  and  economy. 

The  objections  raised  by  Lieutenant  English  have  required  so  much 
space  to  answer  them,  that  I  am  unable  to  do  what  would  have  per- 
haps made  my  remarks  more  interesting,  viz.,  to  have  introduced  you 
to  new  ground,  and  to  new  appliances  for  a  further  application  of  my 
system. 

For  this  reason  I  must  at  present  confine  myself  to  a  simple  inti- 
mation that  a  new  invention  of  mine  for  the  IS^avy,  employing  hydro- 
pneumatic  agency,  which  was  announced  here  in  1870,  and  has 
recently  been  applied  by  Sir  William  Armstrong  and  Co.  for  the 
Dutch  Government,  has  proved  so  satisfactory,  that  I  have  been  able 
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to  recommend  its  adoption  in  another  form  to  land  service  for  the 
lieaviest  artillery.  This  invention  was  first  submitted  to  the  English 
Ad'miralty  in  1869,  The  success  of  my  own  experiments  with  this 
new  system  enabled  me  to  give  designs  for  its  application  to  siege 
carriages  for  the  English  Government,  at  the  request  of  the  Com- 
mittee on  High  Angle  Eire ;  this  application  was  alluded  to  by  me, 
nnd  partly  described  in  this  theatre  on  the  8th  May,  1873.*  The 
carriage  referred  to  has  since  then  been  tried  with  success. 

The  success  of  these  siege  carriages  will  open  up  a  new  and  interesting 
field  of  application  unconnected  with  heavy  artillery,  and  they  may  be 
found  pregnant  with  important  results.  The  other  application  of  the 
same  system  to  very  heavy  artillery,  will  in  my  opinion,  also  prove  to 
be  most  important,  and  I  hope  on  some  future  occasion  again  to  bring 
it  specially  under  your  notice.  It  may  interest  you  to  know  that 
when  employed  for  guns  of  great  weight,  the  cost  which  counterweight 
carriages  for  very  heavy  artillery  imported  with  them,  is  removed.  The 
system  is  entirely  different  from  that  which  I  was  employed  by  the 
English  Government  to  apply,  and  no  assistance  whatever  has  been 
^iflPorded  me  by  the  Government  in  maturing  it.  This  has  led  to 
a  great  loss  of  time  ;  and  in  acknowledging  the  help  I  have  received 
from  the  Dutch  Government  and  Sir  W.  Armstrong  and  Co.,  I  would 
state  that  but  for  that  help,  its  application  to  naval  purposes  would 
have  been  a  dead  letter  up  to  the  present  time.  Some  day  it  may  be 
discovered  that  a  very  heavy  expenditure  has  been  incurred  in  con- 
tinuing the  manufacture  of  turrets,  &c.,  that  might  have  been  saved  by 
jSi  more  complete  investigation  of  this  new  system.  I  wish  to  avail 
myself  of  this  opportunity  of  publicly  thanking  Sir  Wm.  Armstrong 
and  Company  for  the  handsome  manner  in  which  they,  after  becoming- 
acquainted  with  my  principle,  offered  to  guarantee  to  the  Admiralty  its 
successful  action  in  the  first  application. 

Mr.  English  remarks  that  "the  Moncrieff  system  is  as  much  in  its 
^'  infancy  now  as  iron  plates  were  ten  years  ago."  I  would  ask  who 
is  responsible  for  this  ?  is  it  they  who  have  consistently  disparaged  it 
and  thereby  kept  it  back,  or  he  who,  under  difiiculties  and  discourage- 
ments of  no  ordinary  kind,  has  devoted  his  time,  his  means,  and  pro- 
fessional labours  for  its  proper  development  in  this  country  ? 

If  the  Moncrieff  system  in  its  infancy  has  proved  itself  to  have 
so  many  advantages,  what  i;i  it  likely  to  be  when  it  is  as  cordially  and- 
practically  acknowledged  as  iron  works  have  been  ?  I  have  been  re- 
strained from  feelings  of  delicacy  from  expressing  in  public  my  opinions 
on  the  way  in  which  every  trifling  objection  is  allowed  to  cause 
delay ;  but  when  an  Officer  in  Lieutenant  English's  position  comes 
forward  and  openly  discredits  the  utility  of  the  work  which  I  have 
been  assiduously  carrying  out  for  the  Government,  I  feel  bound,  in  duty 
to  myself  and  to  the  Departments  I  serve,  to  mention  as  much  as  I  have 
done  in  this  paper ;  and  I  have  refrained  from  bringing  forward  more 
facts  than  are  necessary  to  meet  the  case. 

Besides  extending  and  perfecting  the  counterweight  system  for  the 
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Government,  I  have,  as  above  stated,  also  developed  a  new  one  with  my 
own  resources  which  has  already  succeeded  in  each  case  in  which  it  has 
been  applied,  and  which  promises  to  be  as  successful  in  all  respects  as 
the  other.  The  new  system  has  the  remarkable  advantage  of  being 
most  useful  where  counterweight  is  not  so  applicable,  as  for  instance  in 
ships,  in  travelling  siege  carriages  and  for  guns  of  very  great  weight. 

Everything,  therefore,  connected  with  my  Government  work  as 
well  as  with  my  own,  is  now  satisfactory,  except  the  delay.  Each 
counterweight- carriage  that  I  have  designed  for  the  Committee  on 
Moncrieff  carriages  has  answered  beyond  expectation,  has  required  no 
alterations,  except  of  the  slightest  kind,  and  all  of  them  continue  to 
work  after  great  exposure  and  prolonged  trials,  as  well  as  at  first.  The 
further  the  system  has  been  applied,  (as  far  as  the  carriages  are  con- 
cerned,) the  better  it  succeeds.  I^otwithstanding  this,  it  has  not  yet 
been  allowed  to  go  beyond  a  12-ton  gun,  and  the  manufacture  of  those 
service  carriages  which  are  adopted,  proceeds  but  very  slowly.  There 
must  be  some  reason  for  this  ;  what  can  it  be  ?  It  is  not  want  of 
efficiency,  of  economy,  or  of  success — it  is  simply  that  the  opponents  of 
the  new  system  have  so  much  influence  that  they  are  able  to  instil 
doubt  and  cause  delays.  These  opponents  are  the  advocates  of  iron. 
The  doubts  which  they  have  succeeded  in  raising,  and  the  successful 
stand  which  they  have  made  against  progress,  proves  what  very  great  in- 
fluence they  possess.  That  influence  has  hitherto  been  exercised  with- 
out open  expression.* 

Lieutenant  English  has  done  good  service  in  expressing  so  openly  and 
so  ably  the  opinions  that  prevent  progress ;  but  unless  better  arguments 
and  stronger  facts  than  his  are  adduced,  I  submit  to  you  and  to  my 
countrymen,  and  particularly  to  those  in  Parliament,  who  are  responsible 
for  the  expenditure  of  the  public  funds,  that  it  is  an  injustice  to  me,  and 
an  injury  to  the  taxpayer,  to  deprive  the  country  of  the  full  advantages 
of  the  new  system  on  such  grounds.  I  say  full  advantages  advisedly, 
as  in  no  case  has  it  yet  been  applied  so  as  to  bring  out  its  full  advan- 
tages. In  the  defences  of  the  Severn,  of  Cork  Harbour,  of  Bermuda,  &c., 
the  Moncrieff*  system  is  largely  employed.  The  Moncrieff*  batteries  in 
these  works,  as  they  are  constructed  and  placed,  may  be  equal  to,  or 
better  than,  shields  or  casemates ;  but  such  of  them  as  I  have  seen,  are 
not  by  any  means  advantageous  examples  of  the  system  they  represent. 
This  opinion  was  stated  by  me  in  my  official  reports. 

I  now  appeal  to  the  Officers  of  the  English  services  who  have  so 
often  supported  me  before,  dispassionately  to  weigh  the  arguments  on 
both  sides,  and  if  they  see  the  truth  of  my  views,  to  assist  me  in  over- 
coming the  passive  resistance  that  opposes  me  at  every  point. 

I  appeal  also  to  the  sense  of  justice  of  my  opponents  as  to  whether 
it  is  right  to  cause  delays  in  extending  the  application  of  my  system  to 
heavier  guns,  and  at  the  same  time  to  use  as  an  argument  for  applying 
its  rival,  that  mine  is  in  its  infancy. 

^  I  should  here  wish  to  express  my  acknowledgments  to  the  Works  Department 
for  urging  forward  the  application  of  the  new  system  at  various  times  when  it  was 
all  but  standing  still,  and  for  the  general  support  it  has  receiyed  from  that  depart- 
ment.— A.M. 
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I  ivonld  also  ask  them  if  it  is  right  to  prevent  a  proper  application  of 
iloB  new  system  which  would  illustrate  its  full  advantages,  and  while 
doing  so,  to  use  arguments  for  applying  casemates  derived  from  the 
imperfect  treatment  thus  imposed  on  their  rival. 

I  would  further  observe  that  there  is  a  large  field  of  applica- 
tion for  my  system  quite  removed  from  the  debatable  ground  on  which 
the  Iron  and  the  MoncriefE  systems  have  each  got  a  foot,  and  that  the 
controversy  between  the  advocates  of  each  system  need  not  be  allowed^ 
as  it  is  now,  to  delay  applications  of  MoncriefP  carriages,  where  no  one 
disputes  their  superiority. 

In  my  desire  to  meet  the  arguments  and  statements  in  the  lecture,  I 
trust  that  I  have  said  nothing  harsh  or  uncalled  for  to  Lieutenant  English, 
who  I  dare  say  can  have  no  idea  of  the  anxiety  I  have  endured,  and  the 
difficulties  I  have  had  to  contend  with,  in  carrying  out  my  system 
during  a  period  embracing  a  good  portion  of  a  lifetime. 

In  conclusion,  I  beg  to  thank  that  Officer  for  bringing  this  subject 
before  the  public  and  lifting  it  out  of  the  slough  of  despond,  where  it 
has  too  long  been  detained.  I  trust  it  will  now  remain  before  the 
public,  open  to  the  intelligent  criticism  of  professional  men,  until  every 
doubt  has  been  removed  and  all  fallacious  arguments  that  have  hitherto 
been  permitted  to  carry  with  them  undue  weight,  shall  have  been  satis- 
factorily and  conclusively  refuted. 

I  cannot  finish  my  remarks  on  this  subject  without  gratefully 
acknowledging  the  support  which  I  have  received  from  the  British 
Government.  Their  recognition  has  encouraged  me  to  subordinate 
my  private  interests  to  the  service  of  the  State.  It  has  given  me 
confidence  that  when  the  time  arrives,  whatever  is  worthy  in  my 
system,  will  be  fully  acknowledged  and  properly  applied.  The  pecu- 
niary reward  which  has  been  bestowed  on  me  is  greater  than  has 
often  been  given  to  men  of  much  more  ability  than  mine  for  public 
services ;  and  although  I  do  not  look  to  that  form  of  recognition  as  my 
only  aim,  it  has  doubtless  enabled  me  to  do  more  justice  to  the  calling  I 
have  selected  ;  and  I  am  not  unconscious  of  the  implied  confidence 
which  such  a  grant  represents.  It  will  be  no  small  satisfaction  to  me 
to  see  the  Government  reap  the  full  credit  and  advantage  of  the  im- 
portant step  they  took  when  they  adopted  my  system,  which  will  be 
the  case  as  soon  as  it  is  properly  applied. 
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APPENDIX. 

Both  the  following  extracts  are  from  the  Reports  and  Proceedings 
of  the  Ordnance  Select  Committee,  whicli  are  in  the  library  of  the 
Institution. 

The  one  from  vol.  iv  gives  the  normal  practice  of  the  9-inch  12- ton 
gun,  and  that  from  vol.  v,  as  will  be  noticed,  is  special  experimental 
practice,  and  is  the  table  from  which  Lieutenant  English  quoted. 


Extract  from  Minute  18,991,  616166.    Vol.  iv,  Part  II,  page  130. 

Uoimds  Fired  from  d-incJi  Wrought  Iron  Hifled  Muzzle-loading  Gun  of  12  tons  for 

Range  and'  Accuracy. 


Date. 

02 
p 

O  p 

1 

Charge,  weight,  and 
length. 

1 

Projectile. 

Corrected  eleyation. 

Mean  recoil. 

Time  of  flight  corre- 
sponding to  mean 
range. 

Range 

3. 

Mean  difference  of 
range. 

Mean  observed  de- 
flection. 

< 

Mean  reduced  de- 
\             flection.  , 

m 
o 

Minimum. 

Maximum. 

Mean. 

lbs. 

30 

ins. 

lbs. 

o  / 

May  11 . 

10 

9-25 

250-4 

1  28 

4-4 

1-95 

700 

767 

731 

14-7 

1-6 

0-3 

11. 

10 

J) 

3^ 

3  14 

4-3 

4-03 

1438 

1539 

1474 

24-1 

3-8 

0-8 

.  11. 

10 

33 

5  9 

4 -la 

6-36 

2239 

2305 

2283 

18-0 

5-4 

1-1 

„  11. 

10 

33 

7  7 

4-0 

8-64 

2905 

3133 

3034 

51 -91  9 -9 

1-5 

Note. — All  the  practice  in  the  table  from  which  this  extract  is  taken  was  made 
for  range  and  accuracy,  and  the  portion  quoted  above  is  that  on  which  the  range 
tables  for  9-inch  rifled  muzzle-loading  guns  were  prepared  for  both  land  and  sea 
service  guns. 

a.  Mean  of  9,  1  not  observed. 


Extract  from  Minute  23,338.    21/10/67.    Vol.  v,  page  320. 

Practice  ivitJi  ^-incli  Wrought  Iron  'Rifle  Muzzle-loading  Gun  of  12  tons,  carried  out 
in  execution  of  several  programmes  combining  the  follounng  points  of  inqiury  : — 

1/2/67.  Part  of  40  Palliser  shot,  1  '2ot>  studs  of  an  alloy  of  7  copper, 

1  tin 

10       „      studs  soft  wrought  iron 

40  I'DD,  studs  of  the  above  alloy 

10       „      studs  soft  wrought  iron. 
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Trial  of  Various  Forms  of  Head,  and  different  Studs. 


o 

Projectile. 

ri 

>> 

Ranges. 

6 

IK 

1 

CJ 

o 

Date. 

).  of  Hounds  Fi 

rt 

Radius  of  Head 
and  Studding. 

rected  elevatioi 

an  recoil  on  a  c 
platform. 

ime  of  flight  co 
iding  to  mean  r 

S 

a 

S 
1 

in  difference  ( 
range. 

m  observed  de 
tion. 

m  reduced  d( 
tion. 

ipressor  at  hol< 

Remarks. 

o 

o 
<\ 

.-  >-> 

^^  o 

Ph 

m 

o 

o 
O 

'22/8/67 

5 

Al 

1-5D. 

Soft  wrought 
iron,  rear  of 
rear  studs 
usual  distance 
from  base. 

o  1 

1  19 

feet. 
G-4 

sec. 
2-32 

yds. 

884 

yds. 
1035 

yds. 

940 

yds. 
43-8 

yds. 
1-8 

yds. 
1-8 

3  &5 

2S/S/G1 

5 

Al 

1  -OD. 

1  19 

6-2 

2-21 

924 

973 

942 

17-2 

0-8 

0-9 

5 

1  unsteady. 

3/9/67 

10 

A5 

1-5D. 

7  copper,  1  tin. 
•  Rear  of  rear 

siuds  21  ins. 

from  base. 

3  10 

7-1 

4-79 

1650 

1960 

1789 

81-1 

4-4 

4-4 

4  &  6 

All  noisy  and 
unsteady. 
Compressor 

rlirl     nni"  fi/^i" 
IIUU  <Xk^\j 

for  5  rounds. 

2/9/67 

10 

A5 

1-5D. 

5  7 

6-1 

7-34 

2450 

2722 

2633 

79-6 

6-2 

5-6 

4 

9  unsteady,  2 
jammed  at  2 
ft.  from  end 
of  bore. 

Compressor 
did  not  act 
for  1  round. 

TsoTE. — The  above  extract  includes  thewliole  practice  referred  to  in  Minute  23,338. 
Lieutenant  English's  quotations  are  confined  to  that  of  the  two  last  days. 


The  Chaieman  :  Having  heard  Major  Moncrieff's  lecture,  I  invite  Officers  to  offer 
any  remarks  they  may  wdsh  to  make.  Perhaps  some  gentleman  will  also  give  us 
information  on  a  subiect  which  w^ill  not  turn  on  the  difference  of  opinion  between 
iron  shields  and  gun-pits,  I  mean  with  respect  to  the  application  of  this  principle  to 
the  armaments  of  ships  of  war  and  to  guns  for  siege  works. 

Lieut.-General  Sir  Lintorj^  Simmons,  K.C.B.,  R.E. :  I  have  listened  with  great  at- 
tention to  the  lecture  which  has  been  given  to  us  by  Major  Moncrieff,  and  am  sorry  I 
had  not  the  advantage  of  hearing  Lieut.  English's  lecture  \  but  I  think  we  may  come  to 
the  conclusion  with  regard  to  each,  "  There  is  nothing  like  leather."  Major  Moncrieff 
sticks  to  his  pits.  Lieutenant  English  to  his  shields,  and  both  are  making  a  very  good 
fight  for  their  respective  proteges.  I  would  observe,  however,  having  had  an  oppor- 
tunity of  seeing  the  tables  which  were  exhibited  at  the  last  lecture,  that  they  are 
calculated  somewdiat  to  mislead.  I  may  be  wrong,  the  view  I  have  had  of  them 
having  been  only  very  cursory,  but  they  appear  to  be  fallacious  in  several  respects. 
Eirst  of  all,  as  to  the  size  of  the  target  which  is  presented  by  an  embrasure.  The 
actual  opening  is  2  feet  7  inches  by  4  feet,  and  reasoning  from  a  sliot  fired  some  time 
ago  at  an  experimental  shield,  wdiich  struck  but  did  not  perforate  the  shield  within 
1  inches  of  the  o])en  port-hole,  Lieut.  English  adds  6  inclies  all  round,  and  considers 
that  a  sliot  striking  outside  that  line  would  do  no  injury  to  tlie  battery.  Now,  I  think 
this  is  slightly  erroneous.  In  the  first  place  the  diameter  of  the  shot  must  be  added 
to  the  opening,  which  w^ould  make  it  very  nearly  5  feet  7  inches  in  one  dhection  and 
G  feet  in  the  other.  Then  I  think  what  has  been  pointed  out  by  Major  Moncrieff  on 
the  board  is  a  perfectly  valid  objection  to  these  tables.  There  is  a  very  large  area, 
not  only  in  the  shield  itself,  but  in  the  i^arapet  which  is  vulnerable ;  and  if  open 
batteries  arc  protected  by  extemporized  overhead  cover,  which  is  not  supplied  by 
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the  construction  of  regular  casements,  tliat  area  will  bo  increased  very  considerably, 
because  all  the  overhead  portion  will  be  exposed  to  direct  fire,  and  if  a  shell  were  to 
go  into  it,  it  is  very  probable  that  it  would  be  damaged  and  the  efficiency  of  the  bat- 
tery might  be  seriously  affected.    Then  as  to  that  overhead  cover,  I  do  not  know 
how  it  is  intended  to  be  constructed,  but  it  appears  to  be  partly  timber  and  probably 
partly  earth.  Now  I  would  observe  that  the  effect  upon  it  of  heavy  rifled  shells  fired 
at  high  angles  has  not  been  tried,  and  I  should  doubt  very  much  whether  such 
cover  would  resist  the  fall  and  explosion  of  two  or  three  such  shells ;  at  any 
rate,  a  very  large  increase  must  be  made  to  what  may  be  considered  the  vulnerable 
part  of  the  battery,  by  addition  for  the  horizontal  space  in  rear  of  the  shields.    It  is 
not  fair,  in  my  humble  opinion,  to  consider  the  port-hole  and  a  small  space  around  it 
in  an  open  shield  battery,  as  its  only  vulnerable  or  weak  point.    A  large  amount  of 
effect  should  be  allowed  for  vertical  fire,  which  I  believe  would  be  very  nearly  equal  to 
that  to  which  the  Moncrieff  pit  is  subject.    Next,  as  regards  the  9-inch  and  10-inch 
guns  ;  I  must  confess  I  have  been  perfectly  astounded  at  these  comparative  tables  of 
practice.    I  have  attended  a  good  deal  of  practice  myself  and  have  seen  a  good  many 
tables  of  practice,  but  I  was  not  at  all  prepared  for  the  general  effect  stated  in  these 
tables.    It  appears  from  Table  I  that  the  9-inch  gun,  at  a  range  of  about  1,750  yards, 
is  likely  to  throw  one  shot  in  103  into  one  of  these  embrasures  and  the  10-inch  gun 
one  shot  in  6*3.    In  other  words,  only  at  this  range  the  10-inch  gun  has  six- 
teen times  more  accuracy  than  the  9-inch  gun.    This  is  a  result  I  was  not  at  all 
prepared  for.    A  few  lines  farther  on  in  the  Table  I  find  similarly  that  the  11 -inch 
gun  is  ten  times  more  accurate  than  the  9-inch  at  a  range  of  about  2,650  yards.  That 
also  is  a  fact  I  was  not  at  all  j)repared  for ;  and  I  should  like  very  much  to  hear  what 
the  constructors  in  the  Arsenal  have  to  say  to  this,  because  it  is  not  at  all  creditable 
to  them,  if  these  facts  be  as  stated,  that  there  should  be  this  great  difference  in  the 
accuracy  of  these  guns.  I  think  the  only  conclusion  to  be  drawn  from  these  tables  is 
one  which  has  been  known  for  ages, — that  direct  fire  should  be  used  to  attack  a  work 
presenting  a  large  vertical  exposed  surface,  and  vertical  fire  to  attack  a  vvork  which 
presents  only  a  large  horizontal  surface  through  which  it  can  be  injured.    There  is, 
however,  this  great  difficulty  in  attacking  a  work  which  only  presents  a  horizontal 
target  such  as  the  Moncrieff  battery,  that  it  cannot  be  seen  where  the  shots  strike, 
and  therefore  there  is  no  possibility  of  correcting  the  accuracy  of  the  fire.    If  you 
fire  at  a  work  covered  by  a  long  glacis  with  a  gentle  slope  at  a  range  of  2,500  yards,  or 
even  less,  you  cannot  tell  from  the  deck  of  a  ship,  even  with  the  best  telescope, 
whether  the  shot  strikes  within  100  yards  of  the  crest  or  not.    That  at  least  is  my 
firm  belief.     The  angle  subtended  at  that  range  by  even  100  yards  of  a  gentle 
slope  is  so  small  that  you  cannot  distinguish  within  that  distance  how  near  the  shot 
strikes  the  object,  and  therefore  there  is  great  difficulty  in  correcting  the  practice  if 
the  shot  fall  short.     If  they  go  over  the  work  still  more,  there  is  no  possibility  of 
knowing  where  they  go  to,  nor  therefore  in  this  case  also  of  correcting  for  range. 
Another  objection  that  has  been  taken  to  the  Moncrieff  pit  is,  that  an  enemy  would 
know  from  newspaper  reports  within  50  yards  where  every  gun  is  placed.  Granted 
this  may  be  so  ;  but  there  are  two  conditions  necessary  for  accuracy  of  fire.  It  is  not 
only  necessary  to  know  where  the  guns  are,  but  also  to  know  your  own  position  with. 
reference  to  them  ;  and  I  should  like  to  hear  the  opinions  of  the  naval  Officers  pre- 
sent as  to  the  chance  of  taking  up  a  position  in  action  and  ascertaining  the  range  of 
the  guns  within  50  or  150  yards,  especially  if  there  is  not  some  well-defined  object,  such 
as  an  embrazure  or  a  flag-staff,  upon  which  to  direct  their  instruments  and  take  their 
bearings.   I  suspect  also  that  naval  Officers  will  guard  themselves  very  much  against 
remaining  stationary  when  under  the  fire  of  land  batteries.  They  will,  I  rather  think, 
keep  moving,  if  they  possibly  can,  slowly,  so  as  to  bother  the  defender's  artillery  ; 
but  in  so  doing  they  trouble  themselves ;  they  are  constantly  changing  the  ranges  of 
their  own  guns,  which  renders  it  exceedingly  difficult  for  them  to  keep  up  a  steady 
and  accurate  fire  upon  small  objects,  or  those  which  present  only  a  very  limited 
vulnerable  area.    There  are  some  positions  in  which  iron  shields  may  be  used  with, 
great  advantage,  and  there  are  others  also  in  which  Moncrieff  pits  may  be  used  vdth. 
undoubted  advantage ,  but  I  think  that  engineers  who  are  responsible  for  the  con- 
struction of  great  works  of  defence  should  try  to  hold  a  neutral  position,  and  after 
weighing  the  advantages  and  disadvantages  of  the  various  systems,  should  avail 
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themselves  of  the  inventive  genius  of  any  gentlemen  who  devote  their  energies  and 
talents  to  the  service  of  the  country  in  this  way,  and  apply  their  inventions  in  those 
positions  in  which  they  may  be  used  with  the  greatest  benefit.  I  would  observe,  how- 
ever, with  regard  to  shields,  that  not  only  do  newspapers  give  information  of  the 
positions  of  the  batteries,  but  they  even  enter  into  such  details  as  the  amount  of  training 
of  the  guns  in  them.  Now,  if  that  be  the  case, — and  I  think  it  cannot  be  doubted  that 
is  the  case,  because  all  our  experiments  are  made  public  and  the  whole  world  know 
them, — the  construction  of  every  shield  in  the  service  is  perfectly  well  known  as  well 
as  the  amount  of  training  that  every  gun  mounted  behind  it,  is  capable  of, — if  that 
be  the  case,  in  attacking  them  an  enemy  will  look  as  much  to  the  training  of  the 
guns  as  to  their  position,  and  will  try  to  place  his  ships  out  of  the  direct  fire  of  the 
greatest  jDossible  number  of  guns,  as  was  said  by  Major  Moncriefi';  and  I  think  in 
that  way,  especially  where  the  guns  are  intended  for  the  defence  of  open  channels, 
great  advantage  might  possibly  be  taken  of  the  knowledge  of  the  lateral  training  of 
guns.  The  example  that  appears  to  have  been  taken  by  Lieutenant  English  as  the 
basis  of  his  arguments,  namely,  the  defences  of  the  Thames,  is  ^particularly  favourable 
for  iron  shields  ;  but  batteries  are  intended,  not  only  for  the  defence  of  narrow 
channels  of  that  descrij)tion,  but  also  to  protect  open  roadsteads  and  many  other 
jDositions  ;  and  I  think  there  can  be  no  doubt  that  in  many  such  cases  the  Moncrieff 
pit  may  be  used  with  great  advantage.  I  will  only  observe  with  reference  to  the 
last  observations  made  by  Major  Moncrieff  that  I  think  it  is  very  much  to  be 
regretted  that  v/e  have  not  more  experience  of  his  hydro -pneumatic  carriage.  From 
what  I  have  seen  of  the  model,  and  from  what  I  have  heard  of  some  experiments 
that  have  been  made,  it  seems  to  me  a  most  useful  and  valuable  invention,  not  only 
for  naval  purposes,  but  also  for  land  defences,  especially  where  heavy  guns  have  to 
be  used.  T  should  like  very  much  indeed  to  hear  the  results  of  experiments  that 
have  been  made,  to  know  to  what  extent  they  have  gone  and  what  is  the  heaviest  weight 
of  gun  hitherto  mounted  on  a  carriage  of  this  nature,  as  I  think  it  is  an  invention 
which  is  likely  to  be  productive  of  the  greatest  possible  benefit  to  the  country. 

Admiral  Rydee  :  When  your  gun,  Major  Moncrieff,  is  fired  with  the  hydro-pneu- 
matic ajpparatus,  is  there  enough  force  stored  up  to  bring  the  gun  u]y  to  its  position 
again  ? 

Captain  Selwyit,  R.N. :  We  have  heard  of  the  faint  praise  which  condemns,  and  I 
think  w^e  have  in  Lieutenant  English's  paj)er  a  magnificent  specimen  of  faint  attack, 
which  is  a  high  compliment  on  Major  Moncrieff's  system.  It  was  a  paper  which  I 
confess  did  not  at  the  time  convey  to  me  any  great  reasons  for  distrusting  that  wliich 
I  have  so  long  suj^ported,  that  idea  which  first  came  before  us  in  this  Institution 
some  years  ago  now,  and  has  slowly  made  its  w^ay  against  a  great  deal  of  opposition  ; 
nor  do  I  think  that  this  evening's  paper  will  give  Lieutenant  English  any  reason  to 
think  more  strongly  of  his  arguments  than  he  did  before.  Eut  there  are  some  points 
on  which  I  should  like  to  answer  Major  Moncrieff's  questions,  as  far  as  one  member 
of  the  naval  profession  can  do,  and  I  have  no  doubt  my  brother  Ofiicers  will  speak 
further  on  the  same  points.  Lieutenant  English  rehes  considerably  on  an  idea  that 
attacks  by  small  numbers  of  ships  on  heavy  batteries  are  abnormal.  I  think  if  we 
go  back  over  the  history  of  the  old  w^ars,  wiien  ships  were  not  defended  by  iron,  we 
shall  find  that  it  was  a  very  favourite  amusement  with  captains  of  frigates,  whenever 
they  had  not  much  else  to  do,  to  run  down  the  coast  and  attack  any  fort  they  could 
get  near.  In  some  instances  they  not  only  pounded  them  a  little,  but  they  landed, 
took  the  forts,  and  dragged  the  guns  down  the  beach  with  chains,  before  the  reHeving 
troops  could  come  up  to  help  the  battery.  I  recollect  reading  a  very  grapliic  account 
of  such  an  attack,  I  think,  under  Lord  Cochrane,  when  the  guns  were  made  fast  by 
chains  to  the  ship's  capstans,  and  so  hove  off  in  spite  of  the  attempts  made  by  the 
enemy  to  sever  the  chains  before  the  guns  got  to  the  sea.  Such  things  were  done 
then,  and  I  think  our  modern  sailors  w^ould  not  be  reluctant  to  attempt  at  least  the 
repetition  of  such  feats.  But  in  making  those  attacks,  there  are  certain  things  which 
no  sailor  ever  does  if  he  knows  his  work.  He  never  goes  under  a  very  highly  placed 
gun,  because,  even  though  he  may  command  an  ironclad,  a  gun  with  great  command 
can  bore  a  hole  through  the  decks,  and  out  at  the  bottom.  Nor  is  a  very 
heavy  battery  to  be  encountered  with  great  effect,  if  you  begin  a  long  way  off ;  and  all 
our  successful  naval  actions,  fought  with  heavy  batteries,  have  been  at  the  very 
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shortest  range  within  which  it  was  safe  to  anchor  the  ships.    We  are  perfectly  aware 
of  the  trnth  of  what  Sir  Lintorn  Simmons  has  said,  that  we  cannot  anchor  ships  par- 
ticularly in  a  tide  way  with  any  very  great  exactitude  ;  unless  we  moor,  the  current 
will  sweep  the  ship  about,  and  when  we  are  at  single  anchor,  the  cable,  being  the 
radius  of  the  circle  at  the  extremity  of  which  the  ship  moves  the  circumference  of 
the  circle  in  swinging,  represents  a  very  large  possible  error.    That  is  still  more  the 
-case  where  in  rivers  the  currents  change  their  course  as  the  tide  increases  or  diminishes 
in  strength.    That  which  I  mentioned  in  the  discussion  on  Mr.  English's  paper  re- 
garding the  practice  at  a  target  at  Gibraltar  will  serve  to  show  that  there  are  all  these 
uncertainties  attendant  on  the  fire  of  ships,  and  that  we  do  prefer  very  naturally,  first, 
the  largest  target  we  can  get,  and,  secondly,  at  least  something  that  we  can  see.  What 
we  should  not  like,  is  precisely  that  beautiful  green  hill,  out  of  which  a  gun  ascends, 
delivers  its  fire,  and  recoils  again  totally  out  of  our  sight.    With  regard  to  lateral 
fire,  there  is  a  point  which  has  not  been  made  enough  of  in  Lieutenant'  English's 
paper,  and  which  deserves  very  great  consideration  from  those  who  have  to  defend 
themselves  against  ship  attacks.    It  is  this,  that  a  ship  advancing  up  a  river  in  passing 
a  battery,  and  in  continuing  her  course,  is  exposed  to  two  different  natures  of  fire, 
to  one  of  which  she  has  comparatively  no  means  of  resistance,  and  by  which  she  is 
very  easily  hit ;  the  other,  for  which  she  is  specially  prepared,  and  which  she  ought  not 
therefore  to  fear  so  much.    She  advances  end  on,  and  if  any  shot  at  a  long  distance 
strikes  anywhere  within  her  own  length,  the  ship  may  be  said  to  have  from  200  to 
300  feet  of  length  exposed  of  the  deck,  through  which  if  a  shot  goes,  with  the  curve 
due  to  long  range,  it  is  extremely  likely  to  disable  either  her  engines  or  screw.  She 
sufiers  the  same  inconvenience  after  she  has  passed  the  battery.    Therefore  what  she 
does  is  to  advance  to  the  battery  as  quickly  as  possible,  if  there  be  no  torpedoes  to 
hinder  her,  and  then  to  deliver  the  full  weight  of  her  fire,  and  take  the  pounding 
«he  receives  in  turn  when  she  arrives  opposite  the  battery.    There  her  armour  stands 
in  good  stead,  and  she  clouds  herself  in  smoke,  and  trusts  that  the  battery  may  kindly 
do  likewise.    Those  are  things  which  I  think  were  left  out  in  the  consideration  of 
Lieutenant  English's  paper,  when  he  stated  that  naval  Ofiicers  would  prefer  to  moor 
some  1,200  or  1,500  yards  ofi",  and  then  concentrate  their  fire  on  the  batteries.    It  is 
just  what  I  should  not  do  ;  I  do  not  know  what  my  brother  Officers  feel  about  it. 
The  puff's  of  smoke  which  are  so  prominent  an  object  on  the  landscape,  are  also  very 
deceitful  objects.    I  defy  any  man  to  tell  me  whether  a  puff  of  smoke  is  advancing 
towards  him  rapidly,  or  going  from  him  rapidly,  or  with  what  rapidity  when  under 
fire.    I  defy  any  man  to  estimate  by  the  angles  of  the  sextant  what  the  exact  angle 
of  a  puff"  of  smoke  is  with  another  puff"  of  smoke,  or  with  a  tree,  or  some  other  such 
vobject.    I  should  be  very  reluctant  to  base  any  accurate  range-finding  on  such  con- 
siderations ;  my  calculations  would  be  much  more  than  subject  to  personal  error. 
As  to  mooring  within  50  yards  range,  I  have  shown  it  is  utterly  impracticable.  I 
think  we  could  possibly  take  up  our  position,  even  under  sail.   I  am  quite  sure  those 
Officers  who  have  studied  naval  tactics  recently  with  our  present  means  of  turning 
-steamships  rapidly,  would  undertake  to  take  up  their  posts  within  something  short, 
perhaps,  of  150  yards,  but  they  could  not  be  certain  that  they  would  keep  that,  and 
it  would  sometimes  be  very  inconvenient  that  they  should  keep  it.    Sir  Lintorn 
Simmons  has  said  we  should  prefer  to  move  about  a  little,  and  to  change  the  range 
:as  much  as  we  could.    With  regard  to  the  size  of  the  port  shown  in  these  shields,  I 
want  to  draw  attention  to  the  fact  that  gun  muzzles  have  shown  of  late  years  rather 
a  tendency  to  increase  in  size,  and  it  is  not  quite  certain  if  our  ports  are  calculated 
as  2  feet  7  inches  wide,  that  it  will  permit  these  new  guns  to  be  fired  through  them  at 
all.    It  is  quite  certain,  on  the  other  hand,  that  all  our  experiments  hitherto  on 
granite  and  concrete  have  shown  us  that  they  are  unreliable  materials  on  which  to 
base  an  idea  of  invulnerability.    The  shield  proper  is  dependent  for  its  retaining  its 
vertical  position,  or  its  being  perfectly  oat  of  winding,  as  we  should  say,  upon  the 
■solidity  of  the  concrete,  and  shots  destroying  the  concrete  at  each  side  may  very 
speedily  block  the  whole  gun  fire,  and  this  is  a  case  which  can  never  occur  with  the 
gun-pit.    I  can  see  a  port,  I  can  fire  at  it,  and  if  I  hit  it  I  shall  see  more  or  less 
damage.    But  I  cannot  see  the  gun-pit,  and  when  I  do  hit  it  I  shall  not  know  what 
I  have  done  ;  there  are  no  means  of  telling  what  effect  my  fire  has  had.    Those  are 
differences  which  sailors  would  consider  as  very  great  objections  in  their  attack  on  a 
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Monci'ieff  fortification,  and  proportionately  valuable  to  the  defenders.  The  hydro- 
pneumatic  carriage  has,  I  must  say,  engaged  my  attention  and  my  admiration  more 
tlian  anything  else  that  I  have  seen  come  from  Major  MoncrielF's  hands.  He  has 
there  f(^rced  into  his  use  for  a  particular  purpose  two  separate  mechanical  appliances 
which  have  not  hitherto  been  successfully  combined  on  a  large  scale.  It  is  quite  clear 
that  had  the  hydrauHc  force  alone  been  relied  upon,  the  shock  given  would  hav& 
rendered  the  whole  system  impossible ;  it  was  clear,  on  the  other  hand,  that  with  air 
alone,  an  efficient  tight  air  piston  is  yet  to  be  discovered  ;  but  by  the  combination  of  a 
water  piston  with  an  air-pressure,  he  has  mastered  a  problem  which  I  must  say  has, 
on  the  mechanical  mind,  an  equal  effect  to  that  produced  on  the  artistic  mind  by  the 
master  who  produces  a  great  work  of  art.  He  has  given  us  a  gun-carriage,  too,  and 
this  is  the  valuable  portion  of  it  to  naval  men,  by  the  use  of  which  we  can  at  last 
hope  to  have  armour  not  dependent  on  the  coming  gun  for  its  solidity  of  resistance. 
The  coming  gun  nobody  knows  how  big  it  will  be.  Not  long  since  Mr.  Bessemer 
told  us  he  would  not  stop  short  at  600  pounds  ;  he  would  not  mind  converting  the 
pounds  into  tons  at  once.  Under  those  circumstances  we  want  some  armour  very 
badly  indeed,  which  shall  have  a  constant  power  of  resistance,  and  be  unaffected  by 
any  weight  of  metal.  Tiiat  armour  is  only  to  be  found  in  the  water ;  there  is  na 
other  armour  known  that  will  resist  such  shot.  But  that  armour  is  only  available 
when  the  gun,  the  gun's  crew,  and  everything  else  can  be  carried  below  the  water, 
and  can  be  brought  up  for  use.  We  could  not  do  that  before,  but  Captain  MoncriefF's 
invention  has  enabled  us  to  do  it.  Whether  it  be  in  this  little  boat,  or  in  the  largest 
ironclad  we  now  possess,  I  mean  to  say  for  the  future  no  attention  need  be  paid — and 
this  was  a  question  gentlemen  present  will  recollect  Mr.  Barnaby  put  before  us  very 
strongly — no  attention  need  be  paid  to  the  protection  of  guns  or  crew,  the  only  thing^ 
that  requires  protection  now  is  tlie  life  of  the  ship.  I  will  only  ask  to  be  allowed  to 
say  one  other  word,  and  that  is  with  reference  to  the  advance  which  has  been  made 
by  the  Dutch.  I  recognise  with  great  pleasure  the  fact  that  our  old  and  worthy 
enemies  on  the  water  have  been  able  to  appreciate  this  invention.  I  am  only  soriy 
it  should  ever  be  said  that  the  English  constructors  were  led  into  the  future  by  a 
Dutch  gunboat. 

Major  Knollys  :  Sir  Lintorn  Simmons  put  the  case  very  impartially  and  fairly,, 
showing  that  there  are  some  positions  in  which  the  iron  shields  w^ould  be  desirable, 
and  others  in  which  the  Moncrieff  pits  would  have  the  advantage.  Nobody  has 
given  Engineer  Officers  stronger  or  better  lessons  in  adapting  means  and  appliances 
to  circumstances  than  Sir  Lintorn  Simmons,  particularly  as  regards  fire.  I  refer  to 
the  works  at  Eupatoria.  But  I  venture  to  think  that  though  there  may  be  somer 
occasions  on  which  the  iron  shield  may  be  superior  to  the  Moncrieff  pit,  as  a  rule 
the  Moncrieff  pit  will  be  superior.  I  venture  to  go  so  far  as  to  say  that  in  my 
opinion  Major  Moncrieff's  system  has  initiated  a  revolution  in  the  art  of  fortifica- 
tion. I  have  a  synopsis  put  into  my  hands  directing  me  to  impress  upon  those 
who  attend  my  classes — I  am  a  Garrison  Instructor — the  advantage  of  command. 
'  I  am  obliged  to  carry  out  my  orders  ;  but  I  always  say  in  my  opinion  it  is  no  ad- 
vantage, but,  on  the  contrary,  a  positive  disadvantage,  and  I  base  that  opinion 
chiefly  on  the  experience  of  the  Prussians  round  Paris.  There  they  in  principle 
adopted  Major  Moncrieff's  system  of  protecting  their  guns,  for  the  over  bank 
system  after  all  is  only  Major  Moncrieff's  system.  They  took  advantage  of  tlie 
brow  of  a  hill,  and  presented  no  sign  of  a  battery  whatever,  and  until  the  gun  was 
fired  the  French  w^ere  unable  to  tell  that  there  was  a  gun  there  in  position .  With 
regard  to  the  shields,  there  must  be  some  limit  to  their  strength,  but  in  Major  Mon- 
crieff's system  there  is  no  limit  wdiatever  to  the  amount  of  protection  given  from 
direct  fire  by  his  pits.  There  is  another  very  considerable  advantage  which  has 
not  been  mentioned,  which  is  connected  wdth  the  repelling  of  descents  on  our  coasts. 
Eor  all  the  more  important  points  we  shall  no  doubt  be  prepared  ;  we  shall  eithei- 
have  Moncrieff  pits  or  shields,  forts,  and  so  on.  But  the  enemy  may  discover 
some  place  where  he  can  land  his  forces  which  has  been  overlooked  by  us.  Now 
by  making  skilful  use  of  the  Moncrieff  system,  in  a  very  few  hours  the  most  ordi- 
narily trained  soldiers  of  the  Line  w^ouid  be  able  to  construct  cover  for  a  large 
number  of  guns. 

Lieutenant  English,  R.E.  :  Major  Moncrieff  said  a  paper  like  mine  or  like  his  could 


MONCRIEIT  SYSTEM  OF  MOUNTING  ORDNANCE. 


615 


not  be  answered  very  well  viva  voce.  I  quite  agree  with  tliat  opinion,  and  must  beg 
to  be  excused  from  offering  any  remarks  on  the  general  question,  leaving  my  paper 
to  stand  with  his,  for  consideration.  Eut  there  are  one  or  two  points  that  1  should 
like  to  remark  upon.  He  alluded  to  the  practice  of  the  9-inch  gun  as  compared 
with  the  10-inch,  in  the  tables  in  my  paper.  The  comparison  was  between  the 
chances  of  striking  a  vertical  and  a  horizontal  target  with  the  same  gun  in  each 
case,  and  therefore  it  seems  to  me  that  the  chances  were  fair ;  whether  tlie  shooting 
of  the  gun  was  good  or  bad  it  was  the  same  for  the  vertical  target  as  for  the  bori- 
zontal.  There  were  some  examples  of  extremely  good,  and  some  of  certainly  indif- 
ferent shooting,  and,  as  a  matter  of  fact,  I  did  not  pick  the  rounds,  but  took  thein 
haphazard.*  I  do  not  think,  whatever  they  were,  they  materially  aifected  the  ques- 
tion. Then,  with  regard  to  the  deflection  of  shot  into  ports  by  earth  or  concrete 
embrasures,  Major  Moncrieff'  said  every  shot  that  struck  200  feet  of  the  flaring 

cheeks  would  be  deflected  into  the  port          (Major  Monceieff  :  Half  that  area.) 

There  are  surely  many  other  directions  in  which  it  would  be  deflected.  Half,. 
I  think,  is  a  very  large  proportion,  and  it  must  be  remembered  that  the  number  of 
shields  with  flaring  cheeks  bears  to  the  total  number  of  shields  in  use,  the  proportion 
of  one  to  twenty.  I  think  Major  Moncriefl'  said  the  thickness  of  armour  must  bo 
limited  by  the  floating  power  of  ships,  but  that  surely  would  not  apply  to  batteries, 
and  that  the  armour  of  land  batteries  would  have  to  be  added  to  from  time  to 
time.  That  is  no  doubt  the  case,  but  I  do  not  think  there  is  any  material  obstacle, 
except  expense,  to  doing  it.  Sir  Lintorn  Simmons  said,  in  the  case  which  I  had  taken 
of  a  vertical  target,  where  I  had  added  six  inches  margin  all  round  the  port,  that  the 
diameter  of  the  shot  should  have  been  added  to  that.  In  the  experiment  at  Shoe- 
buryness,  from  which  the  figures  were  taken,  the  point  of  the  shot  struck  seven  inches 
from  the  margin  of  the  port  only.  With  regard  to  ships  being  stationary  or  moving 
under  fire,  of  course,  as  a  landsman,  one  cannot  be  expected  to  give  a  sound  opinion, 
but  I  adduced  the  case  of  the  attack  on  Fort  Fisher,  in  the  American  war,  where 
I  beheve  the  whole  fleet  was  anchored,  one  may  say,  for  days  together ;  and  even  if 
ships  were  not  anchored,  surely  the  change  of  position  is  as  unfavourable  to  the 
accuracy  of  striking  a  vertical  target  as  to  that  of  striking  a  horizontal  one. 

Captain  ■  HoSEASON :  There  is  one  remark  I  should  like  to  make,  viz.,  that 
the  argument  has  gone  ofl"  a  great  deal  on  the  difference  between  9-inch,  10-inch, 
and  11-inch  guns,  but  I  understand  Major  Moncriefl"  is  the  inventor  of  carriages  and 
has  nothing  to  do  with  the  guns  ;  therefore  if  there  is  any  defect  in  the  gun  it  rests 
with  those  who  furnish  the  gun,  not  he  who  furnishes  the  carriage. 

Lieutenant  Selby,  R.N.  :  I  should  like  to  ask  whether  the  disparity  of  shooting 
with  the  9-  and  10-inch  guns  took  place  under  similar  circumstances  of  weather 
and  on  the  same  day  ? 

Major  MoNCRiEFF :  In  answer  to  Sir  Lintorn  Simmons'  question  as  to  the  weight 
of  guns  which  have  been  mounted  upon  the  hydro-pneumatic  carriages,  I  beg  to 
state  that  first  of  all  I  had  manufactured  for  my  own  use  and  for  experiments,  a 
carriage  for  a  16-pounder  gun,  from  which  I  got  very  satisfactory  results.  The  next 
carriage  made  on  that  system  was  for  a  12-^-ton  gun.  That  carriage  was  constructed 
for  the  Dutch  Government,  and  in  this  diagram  there  is  a  representation  of  the 
form  in  which  it  is  applied.  There  is  a  hood  not  fully  shown  in  the  diagram 
which  covers  the  gun  and  the  Oflicers  who  direct  it  from  musketry  or  shell  fire. 
The  gun  fires  over  the  bow  on  a  non- traversing  carriage.  The  working  of  tho 
gun  is  satisfactory.  It  is  true  that  the  recoil  does  not  carry  the  gun  ex;ictly 
to  the  loading  position.  This,  however,  is  owing  to  the  contraction  of  the 
hydraulic  passages  and  valves  of  which  I  may  say  I  foresaw  the  result ;  and  I 
believe  in  the  next  construction  the  full  recoil  will  take  place.     There  will  be 


'^^  Since  Major  Moncriefi"s  paper  was  read,  I  have  ascertained  that  tlie  18  rounds 
from  the  9-inch  gun  referred  to  by  him  as  fired  with  "  shot  with  various  forms  of 
head,  and  with  studs  of  different  kinds  made  of  amalgams  of  copper  and  tin,  and 
even  soft  iron,"  were  all  fired  with  shot  of  the  present  service  form  of  head,  and 
with  studs  composed  of  the  service  gim-metal.  (See  "  Extracts  Ordnance  Select  Com- 
mittee," vol.  V,  page  320,  in  the  library  of  the  Institution.) — T.  E. 
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sufficient  power  stored  up  by  the  recoil  in  the  form  of  compressed  air  to  raise  the 
gun  again  to  the  firing  position.  Indeed  the  action  of  raising  the  gun  is  one  of  the 
most  easy  that  can  be  conceived.  The  gun  can  be  raised  quickly  when  the  operator 
chooses,  or  it  can  be  raised  with  such  delicacy  that  I  believe  one  could  crack  a  wal- 
nut by  the  muzzle  of  the  gun  without  breaking  it  completely.  The  tlhrd  case  in 
which  this  new  system  has  been  applied  is  for  a  64-pounder  siege  carriage  ;  this  has 
been  made  for  the  English  Grovernment.  The  64-pounder  is  probably  the  heaviest 
class  of  gun  required  for  siege  purposes,  for  this  reason,  that  it  approaches  the  limit 
of  weight  which  two  wheels  will  support  on  ordinary  roads.  Last  week  I  conducted 
an  experiment  in  the  north  of  England  with  this  carriage  in  which  I  obtained  satis- 
factory results.  From  my  experience  of  this  new  system  in  each  application  (and 
which  has  not  as  yet  been  carried  further  only  from  my  want  of  power  and  means 
of  applying  it  more  rapidly),  I  think  I  may  predict  for  it  a  very  prosperous  future. 
With  regard  to  Lieutenant  EugHsh's  remark  as  to  the  deflection  of  the  projectiles 
from  the  cheeks  of  the  embrasuies  of  shields,  in  my  paper  I  stated  that  the  vertical 
area  of  exterior  slope  exposed  to  be  hit,  amounted  to  200  square  feet,  and  that  shot 
striking  one-half  of  that  area  would  be  liable  to  be  deflected  into  the  port ;  this 
estimate,  I  think,  is  modest  and  safe ;  the  angle  of  deflection  of  rifled  shot  is  not 
always  quite  equal  to  the  angle  of  incidence  ;  this  need  not,  how^ever,  decrease  the 
liability  of  shot  going  into  the  port.  Indeed  I  myself  believe  that  the  chances  of  a 
shot  entering  the  port  by  ricochet  are  considerably  greater  than  the  chances  of 
•entrance  by  direct  fire  ;  but  that  is  one  of  the  questions  which  cannot  be  satisfac- 
torily decided  by  theory,  and  therefore  I  regret  very  much  that  the  authorities  have 
so  often  postponed  the  trial  of  a  Shield  and  a  Moncrieff  parapet.  When  such  large 
sums  of  money  are  expended  in  the  manufacture  of  shields  and  shield  emplacements, 
I  do  not  think  it  would  be  extravagance  to  discover  what  are  the  qualities  of  the 
parapets  into  which  they  are  formed.  I  hope  that  experiments  will  be  made  not  only 
with  these  shield  batteries,  but  also  thoroughly  to  test  the  Moncrieff  system.  I 
think  I  may  allow  the  very  favourable  comments  that  have  been  made  on  my  paper 
to  answer  all  the  other  questions  that  have  been  asked. 

The  Chairman  :  It  has  been  most  happily  stated  by  a  Naval  Officer  during  the 
present  sitting,  that  Major  Moncrieff'  has  combined  two  forces,  not  wholly  antago- 
nistic, but  each  of  which  would  compensate  the  varying  elasticity  of  the  other  in  the 
hydro-pneumatic  carriage,  and  we  have  observed  with  great  pleasure  the  uniform 
result  of  what  I  may  call  the  smooth  working  of  the  gun-carriage.  But  I  may 
remark  here,  especially,  how  great  a  power  is  to  be  derived  from  a  scientific  and 
thoughtful  application  of  the  forces  of  nature  when  the  philosopher  (and  I  place 
Major  Moncriefi"  by  right  of  his  design  in  that  class),  when  the  philosopher  converts 
the  enemy  into  the  friend  and  servant.  Every  Officer,  particularly  those  who  have 
had  much  practice  in  firing  from  granite  works,  even  with  guns  on  traversing  plat- 
forms, must  remember  the  constant  vexation  arising  from,  in  the  first  place,  the 
racers  being  disj)laced  by  the  shock  of  the  gun  transmitted  through  the  carriages,  the 
injury  to  the  carriages  themselves,  and  from  the  continued  difficulty  of  maintaining 
all  on  an  equal  level,  in  result  of  the  vibration  which  tears  the  gun-carriage  to  pieces, 
and  opens  the  seams  even  of  a  granite  embrasure.  But  Major  Moncrieff  has,  by 
converting  this  destructive  agency  into  a  friend  and  servant,  placed  the  gun  out  of 
fire,  and,  in  fact,4ias  rendered  a  service  to  the  manipulation  of  artillery  which  was 
previously  unknown.  It  has  given  me  particular  satisfaction  to  preside  on  this 
occasion.  I  was  one  of  the  first,  I  believe,  who  had  the  advantage  of  becoming 
acquainted  with  the  Moncriefl'  carriage.  I  remember  well,  though  I  was  not  present 
on  the  occasion,  the  first  experiment  made  in  public  in  Edinburgh,  under  Greneral 
Hamilton.  The  gun  was  a  32-pounder,  with  an  old-fashioned  carriage  ;  not  the 
finished  machinery  that  we  here  so  much  admire.  In  that  case,  so  perfect  was  the 
absorption  of  vibration  that  the  gun  was  scarcely  moved  a  few  inches.  From  that 
moment,  it  was  clear  that  the  hostile  powers  of  nature  had  been  mastered,  and  had 
been  converted,  under  the  guidance  of  science,  as  I  have  remarked,  into  a  friend  and 
servant.  In  conclusion,  I  would  refer  to  the  use  that  has  been  made  of  this  system 
by  the  Dutch  Grovernment.  There  is  no  Grovernment  on  the  Continent  of  Europe 
that  is  more  determined  to  increase  and  enlarge  its  artillery  service,  and  its  means 
of  artiUery  defence,  than  the  Dutch  Grovernment.    An  Officer,  well  known  to  the 
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artillery  service,  told  me,  the  year  before  last,  that  he  was  at  the  great  foundries  in 
the  north  of  Europe,  and  there  he  found  a  Dutch  Officer  superintending  the  casting 
of  not  less  than  1,100  guns  for  the  Dutch  Grovernment.  Whether  they  were  to  be 
mounted  on  Moncrielf  gun-carriages,  I  do  not  know ;  I  trust  tliat  they  will  be,  and 
that  our  countryman's  lame  will  be  displayed  in  the  smallest  fort  that  watches  the 
entrance  to  the  Texel  or  the  Zuyder  Zee.  I  should  very  much  like  to  see  some 
experiments  of  the  combined  action  of  the  Koyal  Engineer  Service  and  tlie  Royal 
Artillery  carried  out  on  one  of  the  most  important  points  of  the  English  coast,  the 
point  from  which  our  future  operations,  if  we  are  ever  called  upon  to  carry  war  into 
Northern  Euroj^e,  must  necessarily  be  based,  and  that  is  the  harbour  of  Harwich. 
Sir  Lintorn  Simmons  will  be  well  acquainted  with  the  nature  of  the  defences  of 
that  harbour.  A  slight  addition  w^ould  make  it  impregnable  to  the  heaviest  iron- 
clads. The  sea  entrance  is  defended  by  a  battery  having  four  iron  shields,  covering 
heavy  guns,  two  of  which  look  seaward,  one  towards  the  fairway  coming  from  the 
sea,  and  one  into  the  harbour.  There  the  iron  shields  would,  I  believe,  be  most 
useful,  because  the  inshore  course  is  such  that  an'  ironclad  attacking  must  either 
come  in  and  engage  landward  before  it  could  proceed  into  the  harbour,  or  it  must 
lie  outside  the  shoals  and  engage  from  a  distant  position.  But  there  is  a  point  still 
to  be  occupied  for  defence,  which  would,  with  impunity  to  the  defending  force, 
cover  the  enti^ance  into  the  harbour.  It  is  the  Beacon  Hill,  and  has  a  command  of 
about  56  feet  at  low  water.  It  is  on  that  point  I  would  suggest  that  one  of  the 
Moncrieff  gun-carriages  could  be  placed  with  perfect  concealment.  It  is  a  place  on 
which  a  battery  was  erected  during  the  French  war  ;  it  is  a  battery  from  which  I 
have  fired  many  hundred  rounds,  and  from  this  experience  I  suggest  this  addition 
to  the  shore  armament.  For  an  extemporised  defence  of  our  coast,  we  must  have 
also  some  field  batteries  answering  to  Sir  Howard  Douglas's  mortar  train.  I  was, 
therefore,  particularly  anxious  that  Major  Moncrieff  should  give  his  attention  to  the 
transport  along  roads,  without  reference  to  railways,  of  siege  or  position  carriages, 
and  I  understand  from  the  siege  or  travelling  carriage  now  exhibited,  that  it  is 
available  for  this  purpose,  which  appears  to  be  of  the  very  greatest  importance. 

Major  MoNCEiEFF :  Sir,  the  question  of  applying  my  system  for  guns  which  are 
able  to  move  about  to  different  positions,  was  discussed  by  me  in  this  theatre  about  a 
month  ago,  and  the  lecture  that  I  then  gave  is  now  in  print.*  I  should  wish  to 
express  the  satisfaction  that  I  feel  in  having  your  Lordship  as  President  at  this 
meeting,  as  one  of  the  very  first  men  in  England  who  recognised  the  importance 
of  the  system  which  I  have  endeavoured  to  introduce. 

The  Chaiemais"  :  I  believe  I  am  only  expressing  your  opinion  in  saying  that  we 
owe  our  best  thanks  to  Major  Moncrieff  for  the  explanations  he  has  given  us.  I 
think  I  should  not  fully  express  your  feelings  if  I  did  not  also  add  our  satisfaction 
that  British  Officers  may  diifer  in  opinion  thoroughly,  and  yet  meet  to  discuss  the 
same  with  the  most  perfect  advantage  to  both  sides. 


*  Lecture  to  Officers  of  the  Auxiliary  Forces  dehvered  8th  May,  1873.  Since 
j)ublished  by  Stanford,  6  and  7  Charing  Cross,  in  a  pamphlet  entitled  "  Suggestions 
for  Supplementing  our  Coast  Defences  on  the  Moncrielf  system." 
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Saturday,  May  31,  1873. 
Captain  H.E.H.  The  PRINCE  AUTHUH,  K.G.,  in  the  Chair. 


THE  TACTICS  OF  THE  THEEE  ARMS  AS  MODIFIED  TO 
MEET  THE  REQUIREMENTS  OF  THE  PRESENT  DAY. 

By  Captain  IT.  Beackenbury,  R.A.,  Professor  of  MiHtary  History, 

Royal  Military  Academy. 

(Delivered  at  tlie  S;pecial  Request  of  the  Council.) 

Your  Royal  Highness  and  Gentlemen  :  The  glance  which  I  have 
been  able  to  cast  round  this-  room  has  increased  the  sense  of  respon- 
sibility with  which  I  nndertook  to  deliver  this  lecture,  and  I  will  ask 
you  to  allow  me  to  say,  before  entering  into  my  subject,  that  the  position 
in  which  I  find  myself  to-day  is  not  of  my  own  seeking.  It  was  not 
nntil  I  had  more  than  once  very  strongly  urged  upon  the  Council  of 
this  Institution,  that  they  should  place  in  the  hands  of  an  officer  of 
greater  experience  and  higher  rank  than  myself  this  most  important 
lecture,  that  I  consented  at  their  repeated  instance  to  dehver  it,  feehng 
that  there  was  a  point  where  my  objections  must  cease,  and  that  at  last 
it  became  a  duty  to  comply  with  the  request  of  so  distinguished  a  body 
of  officers  as  that  composing  the  Council  of  this  Institution. 

We  have  nov/  arrived  at  a  period  when  the  necessity  for  some  change 
in  tactics,  as  they  have  been  practised  by  the  British  Army,  is  generally, 
I  will  not  say  universally,  acknowledged.  This  desire  for  change  has 
been  brought  about  by  improvements  in  arms  ;  therefore,  before  we  can 
arrive  at  correct  conclusions  as  to  what  the  change  should  be,  we  must 
examine  those  improvements.  Bat  first  let  us  go  for  a  moment  to  the 
very  root  of  the  whole  art  of  tactics. 

What  is  our  object  in  battle  ?  It  is  to  break  down  the  enemy's 
moral  force,  and  to  sustain  the  moral  force  of  our  own  troops.  As 
Laymann  so  well  puts  it,  it  is  better  to  kill  fifty  men  in  an  enemy's 
battalion,  if  that  makes  the  rest  run  away,  than  to  kill  a  hundred  men 
if  the  rest  stand  firm.^ 

'Now  the  means  of  demoralizing  the  enemy  are  practically  two,  fire 
and  shock,  either  of  which  is  helped  and  assisted  by  surprise.  Shock 
has  not  increased  in  power  since  the  middle  ages  ;  fire  has  enormously 

*  About  Tactics."  By  Captain  Laymann,  Instructor  in  Tactics  at  the  Royal 
War  School,  Cassel.    Translated  by  Capt.  E.  M.  Jones  j  p.  9. 
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ABSTRACT  FROM  REPORT  OF  SKOAL  COMMITTEE  OF 
FIELD  ARTILLERY  FOR  INDIA ,  1869 .  P.ZZ  . 
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Return  allowing  tbo  Litfi  per  cent,  or  destructive  effect  of  infantry- 
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Bema/rks. — At  200  yards  the  shooting  is  standing,  at  500  yards  it  is 
from  the  knee,  and  at  800  yards  in  any  position. 

The  battalicn  is  supposed  to  consist  of  800  men,  divided  into  8  com- 
panies of  t)0  fi'os. 

The  calculaiions  are  based  on  the  mean  individual  shooting  of  the 
infantry  at  the  School  of  Musketry  during  the  past  year,  and  do  not 
include  the  ricochet  hits,  which  in  actual  war  are  as  destructive  as 
fair  hits.  ^  Of  course  if  the  firing  took  place  in  mass  instead  of  indi- 
vidually,  it  would  not  be  so  good.     However,  the  ricochets  would 
probably  balat.ce  the  deduction  which  would  have  to  be  made  on  this 
account.    The  shooting  of  the  infantry  at  the  School  of  Musketry  is 
much  superior  to  the  average  performances  of  the  army  generally. 
The  results  in  this  table  have  been  obtained  thus  : — 
Taking  200  yards  as  an  example :  the  misses  are  10  p.  c.  at  a  target 
6  feet  high  by  4  feet  wide.    It  is  assumed  that  the  percentage  of  ver- 
tical and  laterjil  errors  are  inversely  proportional  to  these  dimensions, 
or  4  and  6  p.  c.    For  any  larger  mark,  such  as  a  company  in  column  of 
sections,  the  proportional  per  centage  of  vertical  and  lateral  misses 
IS  Calculated  on  the  same  principle,  and  the  sum  deducted  from  100 
gives  the  per  cent,  of  efiective  hits.    The  depth  of  the  column  is  con- 
Bidered  equivalent  to  the  height  of  a  target  of  the  same  dimensions. 
It  must  bo  rojnemberod  that  compiu-ative  results  are  her©  given.  I.< 
estimating  the  absolute  destructive  efiect  of  infantry  firo,  very  IftTifo 
deducfcione  from  tue  alx>ve  would  liavo  to  be  made  ou  accoxmir ortBe 
distances  being  unknown,  smoke,  excitement,  &c.,  &c. 

School  op  Musketry, 

Hythe,  SOth  May,  1S73. 
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increased  in  power,  and  lience  we  find  that  the  chief  aim  of  modern 
offensive  tactics  is  to  obtain  the  greatest  possible  development  of  accu- 
rate fire,  as  being  the  surest  means  of  breaking  down  the  enemy.  On 
the  other  hand,  as  fire  increases  in  power,  so  does  it  become  more  diffi- 
cult to  sustain  the  moral  force  of  our  own  troops.  This  is  effected  by  the 
following  means  :  first  of  all,  discipline  in  its  truest  sense,  not  mere 
repression,  but  that  discipline  which,  as  Carlyle  puts  it,  "  is  a  kind  of 
miracle ;  it  works  by  faith  faith  of  the  men  in  their  officers,  not  only 
in  their  courage,  but  in  their  skill ;  a  discipline  which  does  not  give 
way  at  the  moment  that  the  soldier  is  removed  from  the  immediatf; 
supervision  of  his  officer.  Secondly,  training  suited  to  war,  so  that  the 
soldier  is  not,  paralyzed  by  finding  himself  in  strange  situations,  but 
acts  correctly  from  habit  and  from  the  knowledge  of  the  best  course 
under  all  conditions.  Thirdly,  givii  >;  confidence  by  success  at  the 
outset  of  war,  for  it  is  intensely  difficult  to  re-establish  moral  force 
when  once  it  has  been  broken  by  defeats  early  in  a  campaign.  ISText, 
protecting  troops  in  action  by  shelter ;  using  ground,  natural  cover,  iii 
the  very  best  way,  and  if  none  such  is  available,  artificial  shelter  under 
certain  conditions  ;  and  also  by  moving  troops,  so  as  to  take  them  out 
of  the  worst  and  most  destructive  shot  spheres.  Lastly,  adopting  those 
tactical  formations  in  which  troops  suffer  least  from  fire. 

'Now  discipline,  training,  and  success  at  the  outset  of  a  campaign  are 
gained  by  our  previous  conduct  and  our  organization  in  peace.  Training 
during  peace  will  alone  enable  an  officer  to  protect  his  troops  from  fire 
when  he  leads  them  in  battle.  Tactical  fornjations  must  also  be 
decided  upon  in  peace  ;  all  change  at  the  outbreak  of  or  during  a  war 
being  likely  to  damage  the  moral  force,  and  to  shake  the  confidence  of 
the  troops. 

In  order  to  arrive  at  true  tactical  formations,  the  effect  and  power  of 
fire  must  be  truly  estimated,  otherwise  false  tactical  formations  are 
sure  to  be  employed.    Our  own  tactical  formations  up  to  the  present 
time  have  been  based  upon  the  fire  of  the  Napoleonic  period.  What 
was  this  fire?    Infantry  fire  slow,  very  inaccurate;  effective  up  to 
,200  or  perhaps  at  most  250  yards.    Artillery  fire  effective  to  about 
1,500  yards,  but  shell  power  comparatively  feeble,  the  greatest  effect 
of  artillery  being  really  within  the  case-zone  of,  say  500  to  200  yards, 
before  effective  infantry  fire  was  reached.    Under  these  conditions  we 
saw  foreign  troops  attacking  in  such  formations  as  that  of  Macdonald's 
column  at  Wagram,  consisting  of  three  divisions,  one  of  which  had  its 
battalions  deployed  in  one  great  column,  the  others  being  in  contiguous 
columns  of  battalions  on  the  flanks  ;  or  as  D'Erlon's  columns  at  Water- 
loo, four  divisions  each  advancing  in  column  on  a  front  of  a  deployed 
battalion ;  or  as  IsTey's  right  column  at  Friedland,  with  a  front  of  some 
sixty-six  files,  and  a  depth  of  about  eighty  ranks.    Our  own  troops, 
using  the  line  formation,  at  times  two  deep,  and  at  times  four  deep, 
(in  which  latter  formation  both  the  Guards  and  52nd  Regiment  moved 
at  Waterloo  to  repulse  the  last  attack  of  the  French  Imperial  Guard,) 
passing  through  the  skirmishers  who  ran  in,  advanced  over  the  com- 
paratively short  distances  which  separated  the  contending  bodies  of 
troops,  and  fired  upon  the  enemy.    The  artillery,  able  to  protect  its 
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front  with  case,  advanced  to  positions  often  half  way  between  the  elabo- 
rately drawn  np  lines  of  battle,  whence  it  could  effect  by  short-range 
fire  the  demoralization  of  the  enemy  necessary  to  allow  a  successful 
infantry  attack,  and  then  advanced  when  possible  with  the  infantry. 
Witness  Key's  advanced  battery  of  80  guns  at  Waterloo,  Lauriston's 
and  Drouot's  batteries  of  100  guns  at  Wagram,  and  Senarmont's  won- 
derful advance  of  30  guns  at  Friedland. 

But  how  would  these  tactics  suit  the  weapons  of  to-day  ?  Let  us 
look  at  the  enormous  change  in  the  fire  of  artillery  and  infantry.  Look 
at  these  diagrams,^  for  which  I  am  indebted  to  Captain  W.  H.  ISToble  of 
the  Department  of  the  Director- General  of  Artillery,  and  which  represent 
the  effect  of  artillery  fire  on  columns  of  troops  lying  down.  The  dotted 
rectangles  represent  battalions  in  quarter- columns ;  the  firm-line  rec- 
tangles battalions  in  double  company  quarter-columns.  Ten  shots  are 
fired  from  a  9-pounder  gun,  the  field  gun  of  our  service.  At  a  range  of 
3,292  yards  seven  out  of  the  ten  will  strike  the  battalion  in  double  com- 
pany column,  nine  of  the  ten  would  strike  the  battalion  in  quarter 
column.  At  1,176  yards  we  find  the  whole  of  the  shot  falling  within 
the  battalion  quarter  column. 

Having  thus  seen  the  effect  of  fire  upon  battalion  columns,  let  us 
examine  this  table,t  showing  the  effect  of  artillery  fire  on  lines  of 
troops ;  and  I  would  here  observe  that  w^e  have  recently  developed  a 
projectile,  shrapnel  shell,  the  full  effect  of  which  has  never  yet  been 
seen  in  war,  even  in  the  war  of  1870 ;  for  the  Prussians  had  no 
shrapnel,  and  the  Fq;*ench  had  only  shrapnel  of  an  indifferent  nature. 
Look  how  great,  even  at  the  range  of  3,000  and  2,500  yards,  is  the 
effect  of  shrapnel  upon  the  lines  of  troops.  Make  what  deduction  you 
will  for  the  extra  height  of  the  target,  yet  you  must  admit  that  the 
effect  of  the  fire  will  be  terrible. 

I  have  here  also  a  return  given  to  me  by  Colonel  Bythesea,  the  Chief 
Instructor  of  the  School  of  Musketry  at  Hythe,J  showing  the  effect  of 
infantry  fire  upon  troops  in  various  formations,  which  well  deserves 
your  careful  attention. 

jSTow,  I  am  thoroughly  aware  that  these  returns,  both  of  infantry 
and  artillery,  do  not  really  represent  what  takes  place  in  battle, 
because  we  never  get  anything  like  this  accurate  fire  in  consequence  of 
the  excitement  and  the  smoke,  and  the  difficulty  of  laying  guns 
correctly  in  action.  But  still  they  do  show  us  what  an  enormous  power 
this  fire  possesses  as  compared  with  the  fire  of  the  past ;  and  we  must 
remember  that  it  is  not  only  in  range  and  accuracy  that  the  infantry 
has  gained,  we  must  think  also  of  the  immense  development  of  rapidity 
of  fire. 

If  such  results  as  these  could  really  be  obtained  in  battle,  it  is  not 
too  much  to  say  that  troops  could  not  move  under  fire,  or  that  if  they 
attempted  to  do  so,  they  would  speedily  be  annihilated.    But  the  actual 

*  See  Diagrams,  'Nos.  1,  2,  3.    The  battalion  is  supposed  to  consist  of  800  men, 
divided  into  8  companies  of  50  files, 
t  See  Table  No.  4. 

J  See  Table  No.  5.  The  return  was  prepared  at  verj  short  notice  by  Serjeant- 
Major  Reid,  and  does  not  pretend  to  scientific  accuracy. 
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results  are  so  great  that  the  front  of  a  position  held  by  troops  in  good 
order  is,  so  long  as  those  troops  are  not  demoralized  hy  fire,  practically 
unassailable  by  troops  in  any  close  formation,  if  the  attacking  force 
has  to  pass  over  open  ground,  as  we  may  fairly  assume  it  will  always 
have  to  do  for  a  greater  or  less  distance. 

I  want  to  show  this  by  some  examples ;  and  here  I  would  venture 
to  remind  you  that  as  the  British  Army  is  without  practical  personal 
experience  of  the  effect  of  these  modern  weapons  in  battle,  we  must 
borrow  from  the  experience  of  other  armies.  Of  all  those  armies  the 
Prussian  has  had  the  greatest  experience,  and  we  can  study  both  that 
experience  and  its  results  in  detail ;  and  we  may  learn  much  from  the 
experience  of  theAustrians  in  1866,  and  the  French  in  1870.  ISTone  of 
these  nations  attempted  to  attack  in  these  wars  in  the  dense  column 
formations  of  the  ISTapoleonic  period,  but  both  Austrians  and  French 
did  attack  in  line,  and  the  Prussians  did  at  times  use  whole  battalion 
columns  and  lines  of  smaller  columns  in  close  order,  half-battalion 
columns  and  company  columns. 

Let  me  give  only  a  few  examples.  Take  the  battle  of  Gitschin,  in  1866. 
On  the  Austrian  left  at  one  important  moment  a  Prussian  battalion  in 
battalion -attacking- column  endeavoured  to  debouch  from  the  village  of 
Unter-Lochow  against  the  Austrians,  who,  only  armed  with  muzzle- 
loading  rifles,  were  holding  the  edge  of  a  plateau  to  the  east.  The 
Prussian  troops  had  to  advance  over  quite  open  meadow  land.  They 
found  themselves  completely  unable  to  continue  the  attack.  They 
advanced  some  distance,  but  suffered  tremendously.  The  men 
became  demoralized,  and  at  last  the  battalion  had  to  lie  down  on  the 
open  ground,  while  its  leading  ranks  endeavoured  to"  keep  up  fire  against 
the  Austrians  on  the  plateau. 

On  the  Austrian  right,  at  perhaps  the  most  critical  period  of  the 
battle,  when  the  Prussians  had  unduly  extended  their  left  wing,  and 
had  only  one  single  battalion  left  in  reserve  behind  the  village  of  Podulsch^ 
six  Austrian  battalions  advanced  from  Tetschin,  three  of  the  battalions 
directed  against  Zames  and  three  against  the  village  of  Diletz.  The 
three  Austrian  battalions  directed  against  Diletz  advanced  in  two  lines,, 
covered  by  skirmishers.    Two  Prussian  companies  were  placed  in  the 
orchards  to  the  north-east  of  the  village,  supported  by  another  company, 
and  later  by  the  skirmishers  of  two  other  companies,  making  alto- 
gether less  than  a  battalion.     The  Austrians  advanced  in  two  lines 
with  the  utmost  gallantry.    At  350  paces  they  were  received  with  a 
volley  and  then  with  independent  firing,  and  though  they  continued 
moving,  and  were  one  of  the  very  best  regiments  of  the  Army,  they 
were  forced,-  before  they  got  nearer  than  150  paces  to  the  enemy,  to  fall 
back,  and  so  demoralized  that  they  fled  at  full  speed.  At  the  same  time 
two  battalions  advanced  in  line  against  the  village  of  Zames.  That 
one  single  battalion  left  in  reserve  was  sent  to  repel  this  flank  attack, 
which  would  have  been  fatal  to  the  Prussian  success.    Two  companies 
reached  the  village,  and  repelled  the  Austrian  battalions  by  their  rapid 
fire.^ 

*  Compare  Austrian  and  Prussian  official  accounts  of  tlie  campaign  of  1866.  To 
avoid  usiug  several  majDS,  I  took  examples  from  the  battle  of  Gritschin  oni}^  Nachod, 


€22 


THE  TACTICS  OF  THE  THKEE  ARMS  AS  MODIFIED 


Take  now  some  examples  from  the  war  of  1870.  There  is  that  well- 
Iviiown  example, — it  is  not  necessary  with  such  an  andience  as  this 
that  I  should  describe  it,- — the  Prussian  attack  of  three  brigades  upon 
Saint  Privat.  They  advanced  with  skirmishers  to  the  front  followed 
by  the  supports,  and  the  remainder  in  two  lines  of  half- battalion  columns.* 
Those  half-battalion  columns  are  only  six  ranks  deep,  and  what  was 
the  result?  Even  if  the  losses  be  not  so  great  as  the  Duke  of  Wur- 
temberg  tells  us,t  if  the  Prussians  did  not  lose  so  many  as  6,000  men 
out  of  18,000  in  ten  minutes,  which  he  tells  us  they  did,  we  know  that 
they  were  utterly  unable,  advancing  over  the  open  ground,  to  keep  up 
the  attack.  And  there  is  another  example  which  I  brought  forward  on 
a  previous  occasion  in  this  Institution,  to  be  found  in  Lieut.  Maurice's 
Wellington  Prize  Essay  J,  the  advance  of  the  93rd  French  Regiment  at 
Hezonville,  when  under  only  the  artillery  fire  of  a  battery  of  24  guns  at 
2,000  paces  the  regiment  suffered  so  terribly  in  its  attempt  to  advance 
in  line  that  it  was  utterly  unable  to  maintain  the  attack. 

What  was  the  effect  of  this  experience  on  the  Prussian  tactics  ? 
Whereas  in  the  infantry  instruction  book  in  use  previous  to  the  war  we 
find,  "  The  attacking  column  is  the  foundation  of  the  fighting  formation 
"  for  the  infantry,  as  it  is  equally  adapted  to  the  order  of  battle  for 

attack,  to  the  retreat  when  threatened  by  overpowering  cavalry,  and 

for  movements,  etc.  It  unites  in  itself  independence,  strength,  and 
"  mobility,  and  it  is  therefore  a  fundamental  principle  that,  as  soon  as 
"  a  battalion  prepares  itself  for  battle,  it  assumes  this  formation,  with 

the  shooting  sub-divisions  in  rear;"§  we  find  in  the  alterations  in 
the  instruction  of  infantry,  issued  after  the  war,  "  On  account  of  the 
^'  intensity  of  the  effect  produced  by  fire,  deep  tactical  bodies,  such  as 

battalion  columns,  are  not  adapted  to  remain  closed  within  reach  of 

artillery.  Even  half-battalions  do  not  afford  considerable  advantages 
"  in  respect  to  reducing  the  breadth  of  the  object  of  aim  and  increasing 
^'  the  mobility."  II  And  again,  the  very  latest  order,  issued  last  March, 
commences,  "  When  actually  under  the  enemy's  fire,  the  employment  of 
"  battalion  columns  can  only  be  justified  by  special  circumstances. 
^'  The  normal  fighting  formation  of  the  first  line  is  therefore  to  be  in 

Skalitz,  Traatcnau,  Koeniggratz,  would  all  have  afforded  equally  strong  proofs.  The 
large  map  of  Gritscliin  (drawn  by  Serjeant-Major  Porterfield,  R.A.)  used  at  the 
lecture,  is  not  engraved  here,  as  so  many  maps  of  the  battle  field  have  been  published. 
Since  delivermg  this  lecture,  I  have  been  studying  these  attacks  on  the  battle  field 
itself.  There,  on  the  ground,  one  is  struck  with  admiration  at  the  gallantry  which 
the  Austrians  must  have  displayed  in  the  unsuccessful  attacks  on  Dilctz,  as  much  as  at 
the  skill  in  adapting  formations  to  ground  which  the  Prussians  must  have  used 
when  they  wrested  the  same  village  from  their  enemy. 

^  This  is  the  formation  given  by  Borbstaedt,  who  may,  I  beheve,  be  considered  a 
trustworthy  authority  for  what  took  place  on  the  Prussian  side. 

f  "  The  System  of  Attack  of  the  Prussian  Infantry  in  the  Campaign  of  1870-71," 
by  Lieut.  Field-Marshal  William,  Duke  of  Wurtemberg.  Translated  by  Captain  C. 
W.  Bobinson,  p.  17. 

X  "  Wellington  Prize  Essay,"  by  Lieutenant  F.  Maurice,  R.A.^  p.  29. 

I  "  The  Begulation  Drill  of  the  Prussian  Infantry,"  translated  by  Col.  ISTewdigate, 
p.  143. 

II  "  Latest  Alterations  in  the  Eegulation  Drill  of  the  Prussian  Army,"  translated 
by  Col.  Newdigate,  p.  32. 
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company  columns."^  In  otlier  words,  the  battalion  unit  is  recognized 
as  too  large,  and  its  fourtli  part  is  established  as  the  real  unit,  the 
moment  the  enemy's  fire  is  reached. 

Having  established  this,  let  me  read  another  sentence  from  the  orders 
of  1871 : — "  Our  infantry,  well  instructed  in  shooting,  may  repulse  by 

their  fire  every  attack  in  the  front,  even  of  the  most  daring  foe.  The 
"  conviction  must  be  aroused  and  fostered  in  the  infantry — that  it  is 

unassailable  in  front,  and  has  only  something  to  apprehend  when  it 
"  turns  its  back.  An  infantry,  whose  flanks  are  covered,  not  troubled 
"  by  losses  caused  by  distant  fire,  opposing  a  sang  froid  volley  fire  to 

the  direct  assault  of  the  enemy,  is  invincible.  The  security  of  the 
"  flanks  is  of  great  importance,  and  the  further  back  the  supports  of 
"  the  first  line  are  kept,  the  better  will  this  object  be  attained. "f 

Here,  then,  is  the  absolute  power  of  front  defence  recognized,  as  well 
as  the  necessity  for  small  units,  as  soon  as  under  fire,  in  moving  to 
the  attack.  The  same  instructions  recognize  the  weakness  of  the  flanks, 
and  the  necessity  of  securing  them  by  adopting  a  formation  with 
supports  kept  far  back  to  repel  flanking  movements. 

ISTow  having  abolished,  for  fighting  purposes,  the  battalion  and  half- 
battalion  columns,  the  Prussians  substitute  company  columns, — small 
bodies  moving  in  formation  only  four  ranks  deep  if  the  skirmishers  are 
out,  or  at  the  most  six  ranks  deep.  And  here  let  me  call  attention  to 
what  this  company  column  of  the  Prussians  is.  J  When  its  skirmishers 
are  not  out  in  front  of  it,  it  consists  of  three  lines,  each  of  two  ranks, 
and  when  its  skirmishers  are  thrown  out,  it  is  nothing  but  the  line  four 
deep,  with  which  our  Guards  and  our  52nd  Regiment  repulsed  the 
French  advance  at  Waterloo. 

Having  substituted  "  a  flexible  chain  for  an  iron  bar,"  an  elastic  line 
capable  of  seeking  cover  far  better  than  a  mass  or  a  whole  battalion  in 
line,  in  what  formation  do  these  troops  advance  to  fight  ?  The  fighting 
is  carried  on  by  what  we  call  the  skirmishers,  and  what  they  call  the 
shooters  ;  the  bodies  in  rear  become  practically  only  reserves  from  which 
to  draw  troops  to  feed  this  shooting,  fighting  line.  This  is  what  the 
Prussians  say  of  it : — "  Fighting  in  skirmishing  order  will  predominate 
"  even  to  a  greater  extent,  and  the  closed  divisions  will  act  almost 

entirely  as  reserves.    They  should  ofier  the  means  of  fostering'  the 

shooting  fight,  and  must  frequently  adhere  closely  to  its  course  in 
"  their  movements. "§  And  mark  how  these  bodies  advance  so  as  to 
make  use  of  shelter.  Perhaps  I  cannot  better  explain  this  to  you  than 
by  reading  what  Major  Tellenbach  says  in  his  pamphlet  on  "  The  Art 
"  of  Operating  under  the  Enemy's  Fire,  with  as  little  Loss  as  possible." 
"  The  chief  maxim  in  utilizing  cover  should  be — That  the  attitude  of 
"  each  individual  man,  and  the  formation  of  troops,  must  be  in  conformity 

^  Beyond  the  debt  which,  m  common  with  the  rest  of  the  Army,  I  owe  to 
Colonel  Newdigate  for  his  published  translations,  I  have  to  tliank  liim  for  sending 
me  a  MS.  translation  of  the  Prussian  order  of  24tli  March  last,  immediately  after  its 
appearance  in  the  Militair  Wochenblatt. 

t  Latest  Alterations,  p.  22. 

X  See  Diagjram  No.  6. 

§  Latest  Alterations,  p.  31. 

VOL.  XVII.  2  X 


624       THE  TACTICS  OF  THE  THREE  ARMS  AS  MODIFIED 


"  with  tlie  cover  at  hand,  and  change  with  the  character  of  the  gronnd. 
"  Let  us  first  consider  gronnd  which  gives  cover  to  a  brigade  in  rendez- 
"  vons  formation,  the  brigade  should  move  forward  in  that  formation  so 
long  as  it  has  cover.  If  the  ground  changes,  and  the  brigade  no 
"  longer  finds  cover,  then  it  must  spread  out  its  battalions.  In  what 
"  way?  Exactly  as  the  ground  prescribes.  Perhaps  two  battalions  can 
"  remain  together,  either  behind  or  beside  one  another.  Perhaps  one 
^'  battalion  must  separate  itself  150  paces  from  the  battalion  of  direction, 

the  other  50  paces.  Perhaps  one  battalion  must  move  out  beyond 
"  the  line  of  direction  ;  the  other  remain  behind  it.    Perhaps  for  one 

battalion,  the  line  formation  may  be  advantageous,  for  another  the 
"  column,  and  a  third  may  most  expediently  move  forward  in  company 
"  columns,  or  in  yet  more  scattered  formation  ;  or  the  second  line  must, 

even  for  a  moment,  double  in  with  the  first.  If  the  ground  alters, 
"  the  formation  must  alter.  And  the  principle  is  carried  out  into 
the  company  columns. 

Look  at  this  normal  formation  for  the  advance  of  a  battalion.f  The 
battalion  forms  company  columns  towards  the  centre.  Two  flank 
companies  advance  to  fight.  Bach  throws  out  half  a  shooting  zug ; 
that  is  followed  by  the  other  half,  and  then  as  a  reserve  follows  the 
rest  of  the  company  column  which  is  nothing  but  a  line  four  deep.  In 
rear,  again,  there  is  the  second  reserve  or  the  main  body,  ready  as  a 
reservoir,  from  which  to  feed  and  to  supply  any  want  that  may  be  felt 
in  front.  Now,  see  the  gradual  diminution  of  these  bodies  as  the  front 
is  reached.  And,  let  me  add,  the  subdivision  of  command  goes  even 
further  than  the  half  zug,  and  there  is  a  division  into  sections  (and  I 
believe  this  to  be  a  most  important  point)  of  not  less  than  eight  or 
more  than  twelve  men,  each  under  a  separate  command. 

Now,  in  what  order  will  these  troops  fight  ?  Suppose  a  fight 
opened  by  the  skirmishers,  how  do  the  supports  move  ?  The  last  order 
is  very  distinct — "  The  troops  in  support  may  follow  the  shooting  line 
in  line  or  column" — that  column  being  zugs — "  half-zugs  or  sections, 
and,  quite  as  an  exception,  also  in  file."  In  other  words,  there  is  no 
formation  that  you  can  imagine  in  which  these  troops  may  not  move. 
And  these  rear  bodies, — and,  if  we  carry  our  illustration  still  further  to 
the  brigade,  where  we  have  three  battalions  acting  in  the  front  line  and 
three  battalions  in  second  line,  400  yards  or  so  in  the  rear, — how  do  these 
rear  bodies  move  ?  J    "Where  the  enemy's  fire  renders  it  necessary, 

the  treffen  (bodies  of  troops)  in  rear  must  also  assume  an  appro- 

priate  formation  in  order  to  lessen  its  effects.  It  may,  therefore,  be 
"  suitable  that  these  treffen^  or  certain  of  them,  form  wholly  or  partially 
"  in  company  columns  or  in  line.    The  companies  may  also  deploy 

*  Upon  tlie  Art  of  Operating  mider  the  Enemy's  Fire  Tvith  as  Little  Loss  as 
Possible,"  by  Major  Telleiibach.    Translated  by  Capt.  C.  W.  Robinson,  p.  11. 
t  See  Diagram  JSTo.  7. 

X  See  Diagram  No.  8.  In  this  diagram  each  battalion  is  shown  as  covering 
400  paces  of  front :  that  being  the  front  suggested  in  Colonel  Scliellendorf's  '^inspired" 
reply  to  Captain  May's  pamphlet  on  the  P'.'ussian  infantry,  in  1869.  The  idea  that  a 
battalion  when  fighting  only  occupies  exactly  the  same  fi'ont  which  it  would  occupy 
if  draAvn  up  in  tlu'ce  ranks  on  parade,  is  apparently  quite  exploded  in  Prussia. 
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into  line,  or  break  into  hcdh-zuge  or  sections. "^^  For  tliesc  bodies  in 
rear  again  exactly  that  formation  wliicli  is  best  suited  for  the  ground 
is  left  to  be  employed. 

What,  really,  does  this  mean  ?  It  means  that  each  body,  as  Tell  en- 
bach  has  said,  is  formed  to  suit  the  ground.  There  is  no  rigid  rule. 
But  who  is  responsible  for  the  formation  which  these  supports  should 
take  ?  The  Officer  in  command  of  each  body  of  supports.  Who  for 
these  reserves  ?    The  Officers  in  command  of  each  body. 

ISTowthe  fight  progresses.    This  shooting  line  gains  ground.    It  may 
be  extended  to  a  flank  ra^Didly  by  the  movement  of  the  supports,  -sup- 
posing that  there  is  evident  opportunity  for  extension  to  a  flank.    On  the 
other  hand,  it  may  require  strengthening  in  the  centre,  and  there  may  be 
room  somewhere  in  the  line  for  a  greater  body  of  fire.    The  sup- 
ports at  once  become  absorbed  in  the  line.    How  ?    They  extend,  and 
they  advance  on  the  responsibility  of  the  Captain  commanding  each 
company,  and  if  they  are  in  smaller  bodies  than  companies,  on  the 
responsibility  of  the  officer  commanding  that  body;  and  other  troops 
come  up  to  take  their  place.    As  the  first  supports  become  extended, 
others  move  up  to  take  their  place.    Each  moves  up  to  his  place  in  the 
fighting  line  with  the  certain  confidence  that  his  place  in  rear  will  be 
taken.    There  is  no  fear  of  want  of  support,  for  each  officer  is  trained  to 
understand  the  progress  of  a  fight,  and  he  does  not  fear  responsibility. 
Ee  is  brought  up  to  accept  it,  and  he  is  trained  to  used  it  aright.  Thus, 
then,  this  shooting  line  is  the  firjhting  line.     It  no  longer  merely  covers 
the  fighting  line  as  before,  but,  I  repeat,  it  is  the  fighting  line.    Fed  by 
small  bodies  successively  brought  up  in  extended  order,  their  places  as 
supports  being  taken  by  fresh  bodies  drawn  from  the  reservoir  in  rear, 
the  fighting  line  may  be  brought  to  great  strength.    Little  by  little,  bit 
by  bit,  it  has  been  fed  by  troops  not  in  close  formation.    Little  by  little 
it  has  worked  its  way  close  up  to  the  enemy,  and  by  this  feeding  system 
of  the  shooting  line  a  superiority  of  infantry  fire  is  established,  and  the 
enemy's  troops  are  demoralized.    JTow  mark  what  this  shooting  line 
has  become  at  -the  moment  when  the  final  attack  may  be  made,  wdien 
possibly  whole  battalions  are  absorbed  into  this  fighting  line.    It  is  a 
line,  but  not  a  rigid  line.    It  is  a  line  depending  on  conditions  of 
ground—a  line  which  has  worked  its  way  to  this  point  in  small  bodies, 
in  fighting  order,  without  that  fearful  loss  and  consequent  demoralization 
which  must  inevitably  ever  attend  the  advance,  or  the  attempt  to 
advance,  of  a  rigid  line  of  anything  like  its  strength.    It  has  reached 
its  point,  and  it  brings  an  overwhelming  fire  to  bear,  having  arrived 
at  that  point  by  the  only  possible  method  by  which  troops  can  be 
worked  close  up  to  the  enemy's  front.    Then  comes  the  final  attack — 
the  rush  of  this  reinforced  line — this  fighting  swarm,  closely  followed 
by  the  nearest  supports.    The  Prussian  instructions  thus  describe  it : 
^'  If  the  enemy's  infantry  appears  to  be  shaken  in  its  holding  of  any 
^'  part  of  this  position,  the  shooting  line  with  the  nearest,  but  hitherto 
^'  concealed  supports,  rush  forward  in  a  quick  and  concentrated  assault 
^'  upon  this  point;  whilst  these  draw  together  in  close  divisions  it  must 

^  Extract  from  the  Prussian  Order  of  MarcL,  1873. 
2x2 
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"  be  tlie  Officers'  endeavour  to  get  tliem  quickly  into  hand,  in  order  to 
"  be  able  to  resist  the  enemy's  counter-attack.    In  the  meanwhile  the 
divisions  farther  in  rear  follow  up  quickly."* 

Such,  then,  is  the  system  of  tactics  now  employed  for  infantry 
attacks.  It  is  based  upon  these  two  principles — recognition  that  the 
front  of  the  position  held  by  good  troo]3S  is  unassailable  until  they 
have  been  demoralized  by  the  establishment  of  superior  fire ;  and 
secondly,  recognition  that  it  is  a  useless  waste  of  life  to  bring  troops 
in  close  formation,  except  where  there  is  shelter,  under  the  enemy's 
fire. 

Now,  look  for  a  moment  at  the  advantage  of  this  deep  formation  of 
successive  bodies  of  troops.  It  gives  the  power  of  rapid  support ;  the 
power  of  rapid  extension  to  a  flank  ;  and  flank  attack,  not  only  on  a  whole 
position,  but  partial  flank  attacks  on  part  of  a  position  become  a  conse« 
quence  of  the  great  difficulty  of  direct  front  attack.  And  see  how  the 
constant  stream  of  further  supports  is  kept  pouring  up  from  the  rear 
to  the  front.  See,  also,  how  if  the  front  line  has  to  fall  back,  it  falls 
back  just  like  a  system  of  outposts,  on  constantly  increasing  bodies  of 
troops.    It  is  sure  of  the  ultimate  moral  support  of  closed  reserves. 

But  now  let  us  examine  the  conditions  which  seem  essential  to  the 
success  of  this  system  of  tactics.  In  order  to  perfect  this  system,  there 
must  be  a  thorough  subdivision  of  the  infantry  into  bodies  of  gradually 
diminishing  size,  each  capable  of  independent  action ;  for  since  fighting 
must  be  entered  upon  in  extended  formations,  and  fire  is  so  heavy,  and 
even  the  noise  is  so  great,  the  difficulty  of  supervising  a  large  body  of 
men  in  the  fighting  line  is  vastly  increased,  while  the  necessity  for 
careful  supervision  is  increased  also.  Thus,  the  actual  command  in  the 
fighting  line  must  be  in  small  bodies.  Further  out  of  fire,  more  men  may 
be  commanded,  because  the  formations  can  be  closer  ;  but  the  superior 
command  cannot  be  exerted  over  a  wide  front.  It  must  be  in  depth 
rather  than  in  width. 

Again,  in  order  to  success,  there  must  be  the  most  thorough  tactical 
training,  not  mere  drill  training,  but  tactical  or  fighting  training. 
Theory  must  do  something  ;  actual  fighting  instruction  must  do  more ; 
for  this  system  depends,  I  acknowledge  it,  on  the  skill  of  the  officers 
commanding  small  units,  on  their  coolness,  and  their  knowledge  of  how 
to  act  under  all  conditions.  They  must  act  on  their  own  responsibility, 
and  that  is  so  well  put  in  a  letter  written  to  me  by  Lieutenant  Maurice, 
on  sending  me  a  copy  of  his  Wellington  Prize  Essay,  that  I  venture 
to  read  it : — "  I  think,  when  you  have  read  my  essay,  you  will  see 

what  I  meant  by  saying  to  you  that  the  cultivation  of  a  habit  of 
"  independent  action  is  our  great  tactical  necessity.  I  quite  agree 
"  with  you  that  it  is  a  necessity  in  everything :  but  what  I  mean  is 
"  this, — make  the  question  as  dryly  one  of  mere  manoeuvring  facility  as 
"  you  will,  limit  it  to  the  mere  mechanism  employed  in  the  ordinary 
"  definition  of  manoeuvres,  and  in  that,  this  freedom  of  action  is,  under 
"  present  conditions,  the  essential  joint  on  which  everything  pivots, 
"  My  contention  is,  that  since  we  have  now  to  deal  with  an  organism, 

not  a  machine,  its  very  freedom  of  motion  depends  on  the  nature  of 

*  Latest  Alterations,  p.  27. 
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the  vital  power  which  is  infased  into  each  limb."  And  look  at  the 
vigour — the  huge  reservoir  of  mental  and  physical  power  that  we  have 
as  yet  more  or  less  untapped  in  this  body  of  junior  Officers  in  the  Army, 
all  full  of  activity,  and  eagerness,  and  courage,  and,  let  me  add,  of 
desire  for  responsibility  and  desire  for  instruction.  Think  what  an 
organism  the  Army  becomes — no  longer  a  mere  mechanism,  but  an 
organism  full  of  vital  power  in  every  limb.  You  know  how  the  Prussians 
recognize  this ;  you  know  how  they  meet  it. 

I  hope  to  hear  from  those  who  oppose  this  system  of  fighting  their 
objections  in  the  course  of  the  discussion  after  the  lecture.  I  have 
only  heard  one  or  two.  One  is,  they  say  that  steadiness  is  lost  in 
this  system  of  fighting.  Steadiness,  they  say,  is  the  British  soldier's 
■characteristic  ;  line  formation  suits  it  ;  therefore,  keep  to  line  attack. 
What  is  steadiness  ?  Is  it  not  moral  force  ?  Is  it  only  to  be  had  by 
keeping  men  in  close  order  under  the  officer's  eye  ?  Was  not  the 
skirmishing  of  our  light  division  in  the  Peninsula  steady  in  the  true 
sense  ?  No  one  doubts  the  troops  are  more  under  control  in  line,  but 
when,  as  I  hold,  and  the  Prussians  hold,  the  fire  of  the  present  day  is 
such  as  to  destroy  the  steadiness  of  any  troops  in  the  world  in  a  close 
formation  at  effective  ranges  on  open  ground,  what  becomes  of  the 
steadiness  then  ?  As  a  formation  under  some  conditions  undoubtedly 
line  is  the  best.  Stationary  under  artillery  fire,  for  troops  lying  down, 
it  is  admirable,  but  as  a  fighting  formation  is  it  not  fatal  to  the  chances 
of  the  troops  who  try  to  use  it  in  the  attack  ?  The  Germans  say  30  per 
cent,  is  the  maximum  loss  troops  will  sustain  without  flinching.^  Add 
what  you  will,  out  of  national  pride,  for  British  troops  ;  for  the  British 
lost  50  per  cent,  at  Albuera.  But  are  our  troops  better  now  than 
then  ?  And  is  it  possible  to  advance  in  line  to  close  range  under  that 
fire  which  I  have  shown  you,  without  far  more  than  even  that  loss  ? 

Another  objection  that  is  made  is  with  regard  to  the  mixing  of  troops  ; 
but  is  not  this  deep  formation  the  very  best  security  against  the  mixing 
of  troops,  for  it  is  not  until  every  man  of  the  battalion  is  used  up  in  a 
comparatively  short  front  that  any  real  mixing  of  the  troops  of  another 
battalion  may  take  place  with  them.  And  liow  was  it  with  regard  to 
the  mixing  of  troops  in  our  own  fighting  in  the  Crimea  P  It  was  but 
the  other  day  that  Sir  Alfred  Horsford  said  to  me,  when  I  was  speaking 
of  this  question  of  mixing,  "  It  must  always  take  place.  I  commanded 
"  a  green  jacketed  battalion  at  the  Alma,  and  very  soon  I  had  as  many 
^'  red  coats  as  green  coats  to  command."  And,  Sir,  sitting  next  to 
you  is  an  officer  who  commanded  a  company  of  the  Guards  at  Inker- 
mann,t  and  I  would  ask  him  to  tell  us  what  is  his  experience  of  the 
mixing  up  of  troops. 

I  now  turn  to  an  important  question.  There  has  recently  been 
issued  an  order  for  experimental  formations  of  the  British  troops, 
which,  is  held  by  all  students  of  tactics  as  the  first  great  step  to  meet  the 
necessities  of  modern  fighting.  The  different  formations  for  the  battalion 
acting  singly,  for  the  brigade  acting  singh^,  and  for  the  division,  I  have 
endeavoured  to  draw  here  as  accurately  as  I  can,  working  them  to  scale, 
*  See  Laymann,  p.  5. 

t  Colonel  Stephenson,  CB.,  Commanding  Scots  Fusilier  G-uards. 
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from  tlie  order  as  it  originally  was  given  ;     and  I  must  point  out  at 
once  tliat  the  difference  of  distance  between  skirmishers  and  supports^ 
and  supports  and  reserves,  in;..the  Prussian  battalion  and  in  the  English, 
as  shown  in  these  diagrams,  is   simply  due  to  the  fact  that  these 
Prussian  short  distances  are  given  for  convenience  of  work  on  parade,  and 
that  the  moment  the  troops  pass  to  figliting  in  the  field,  these  distances 
become  extended  to  the  same  extent  as  our  own.    In  fact,  they  depend 
entirely  on  the  ground.    Here  we  see  in  Diagra^m  IsTo.  9  the  battalion 
first   arranged  in  two  half-battalion  quarter-columns.     Each  sends 
out  a  company  to  skirmish  and  a  company  to  support,  and  keeps  two 
companies  in  reserve.    Here  we  see  the  principle  recognized,  that  the 
command  in  front  can  only  extend  over  a  short  space,  a  half-battalion 
commander  sujoerintending  in  great  depth  these  four  companies.  And 
here  in  Diagram  'No.  10  the  principle  is  not  recognized,  for  one  half- 
battalion  covers  the  front  of  the  whole  battalion.    In  this  latter  case 
the  commander  of  the  half-battalion  has  to  superintend  the  fighting  over 
double  the  front  covered  by  him  in  No.  9. 

Here  in  Diagram  ISTo.  11,  of  the  brigade  acting  singly,  our  brigade 
being  only  three  battalions,  we  have,  in  the  first  instance,  the  brigade 
drawn  up  in  line  of  half  battalion  quarter  columns,  and  then  covering 
its  whole  front  by  one  single  battalion.  That  clearly  is  against  the 
j)rinciple  enunciated,  that  the  command  should  only  extend  over  a  small 
front  in  the  fighting  formations  of  the  present  day.  In  Diagram  No.  11, 
if  you  suppose  the  brigade  merely  to  cover  the  exact  space  occupied  by 
its  three  battalions  in  line,  875  yards,  or  half  a  mile,  the  commander 
of  one  battalion  has  to  cover  that  front,  while  each  of  his  half- 
battalion  commanders  would  have  to  superintend  the  fighting  over 
a  front  of  a  quarter  of  a  mile.  Here,  on  the  other  hand,  in  Diagram 
No.  12,  we  have  two  battalions  formed  as  inl^o.  9,  fighting  side  by  side,, 
as  in  the  Prussian  system,  each  covering  its  own  front.  There  is  here 
great  depth  of  formation,  and  the  principle  is  thoroughly  recognized  of 
the  command  being  only  over  a  small  front. 

In  DiaoTams  I^o.  13  to  15  we  have  the  division  in  two  brio-ades.  In 
ISTo.  13,  a  single  battalion  acts  in  front  of  the  whole  division,  and  the 
difficulty  of  support  in  that  case  would,  it  appears  to  me,  be  excessively 
great ;  it  seems  difficult  to  know  how  the  command  is  to  be  carried  on 
over  such  a  front  as  that.  In  No.  14,  on  the  other  hand,  we  have  the 
two  brigades  side  by  side,  each  keeping  a  battalion  back  in  the  rear. 
Wo  have  thorough  depth,  and  the  command  in  the  front  line  of  fighting 
is  well  subdivided. 

I  hope  there  will  be  some  discussion  as  to  these  formations.  I 
bring  them  forward  because  the  order  is  issued  as  an  experimental  order 
to  be  reported  upon,  and  it  must  help  any  one  who  is  to  report  to  hear 
these  things  discussed  by  practical  men.  There  are  one  or  two  points 
which  strike  me,  about  which  I  shall  fearlessly  speak.  It  appears  to 
me  that  the  essence  of  this  modern  system  of  fighting  is,  that  respon- 
sibility should  be  extended  to  the  commanders  of  the  small  units.  I 
may  be  wrong  ;  — but  I  do  not  see  in  these  orders  that  the  responsibility 
is  allowed  to  extend  beyond  the  commanders  of  the  half- battalions.  In 

*  See  Diagrams  9  to  15. 
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the  Prussian  case,  tlie  commanders  of  tlie  supports  Avill  move  up  on 
tlieir  own  responsibility,  and  will  change  formation  on  their  own  respon- 
sibility, and  the  ofiScers  commanding  bodies  in  rear  will  follow  on  their 
own  responsibility.  I  do  not  think  that  that  is  recognized  in  the 
English  orders.  I  shall  be  corrected  by  infantry  ofl&cers  if  I  am 
wrong,  but  I  assume  that  there  is  no  such  responsibility  here  con- 
templated as  that  allowed  to  the  captains  of  the  Prussian  companies 
in  support,  but  that  our  captains  have  to  wait  for  the  order  of  the  half- 
battalion  commander.  And,  in  the  English  orders,  only  two  kinds  of 
formation  are  allowed ;  one  is  line,  and  the  other,  line  wdth  open  files,  a 
yard  apart. 

If  I  may  venture  an  opinion,  this  extension  of  responsibility  must 
come,  and  the  first  thing  to  be  done  is  to  train  the  company  ofiicers 
in  fighting,  and  the  men  in  fire- discipline  and  in  fighting-discipline. 
See  how  strong  the  Prussians  are  on  this  point.  "  In  the  above 
"  rules,  the  demands  of  modern  fighting  have  been  taken  into  account. 
"  I  must,  however,  expressly  draw  attention  to  the  following,  that  in 
the  instruction  of  companies,  battalions,  regiments,  and  brigades,  Sec- 
"  tions  ....  of  the  Regulations  have  to  receive  increased  attention; 
"  so  that  the  multiplicity  of  units  and  the  development  of  strong  lines  of 
"  skirmishers  do  not  lead  to  a  disastrous  loosening:  of  the  tactical 
"  combinations.  This  danger  can  only  be  efiectually  opposed  by  an 
"  intimate  knowledge  of  the  fighting  formations  on  the  part  of  the 
"  Officers,  and  by  a  high  degree  of  fighting-  and  fire- discipline,  combined 
"  with  a  well  grounded  and  strictly  carried  out  school  drill. I  know 
the  enormous  difficulty  that  is  introduced  owing  to  the  inability  to 
use  ground  for  fighting-training  because  it  is  in  private  hands ;  but 
this  must  be  met  in  some  w^ay,  if  our  Army  is  to  learn  how  to  fight  under 
modern  conditions  ;  it  must  either  be  met  by  an  Act  of  Parliament  or  the 
purchase  of  a  large  tract  of  available  country  for  the  establishment  of 
a  fighting  school.  And  then,  with  this  training,  I  dare  not  say  before 
it,  must  comp  the  extension  of  responsibility.  Then  we  shall  be  able  to 
"  infuse  that  vital  force  into  every  limb."  It  is  dangerous  until  there  is 
the  knowledge  on  the  part  of  the  officers  of  junior  rank ;  it  is 
dangerous  until  they  have  that  power  of  control  which  they  must  get. 
Without  that  knowledge  on  their  part,  the  troops  would  be  badly  em- 
ployed, and  defeat  would  be  the  result. 

The  same  training  is  equally  necessary  for  the  defence  as  for  the 
attack.  To  begin  with,  defence  is  never,  or  ought  never,  to  be  purely 
passive ;  it  must  pass  at  times  and  at  various  points  into  attack ;  and 
moreover,  these  same  principles  of  deep  formation  prevail  equally  in 
defence  as  in  attack.  A  position  with  clear  open  ground  in  front, 
such  as  gives  the  fullest  opportunity  for  the  exercise  of  modern  arms, 
being  chosen,  this  is  how  the  Prussian  instructions  say  it  should  be 
occupied  : — "  The  strength  which  the  front  of  infantry  possesses  through 

the  increased  efficacy  of  the  fire,  points  to  the  attack  upon  the  fianks 
"  as  the  weakest  point  in  the  fighting  line.  To  obviate  this  danger  in 
"  the  defence,  a  deep  formation  is  especially  appropriate.  Divisions 

*  Extract  from  Prussian  Order  of  March,  1873. 
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kept  in  rear  which  are  moved  forward  to  the  side,  without  even 
"  moving  into  the  proper  line  of  fight,  flank  on  their  side  the  flank- 

ing  attack  of  the  enemy.  In  a  close  country  especially,  suitable 
"  divisions  (companies  or  subdivisions)  must  be  kept  in  readiness  for 
"  this  in  the  rear,  near  the  flanks  of  the  firing  line,  as  much  con- 
"  cealed  as  possible."^  Time  comj^letely  forbids  it, — but  if  I  had  time, 
I  would  have  shown  how  it  is  contemplated  by  Moltke  to  carry  out 
this  principle  of  deep  formation  in  bodies  of  troops  of  all  arms  acting 
together — holding  a  front  by  comparatively  small  bodies  of  troops — 
and  keeping  the  reserve  far  back,  ready  to  move  on  the  radius  towards 
the  threatened  flank  where  the  enemy  who  is  to  attack  must  pass 
round  the  circumference  of  which  the  radius  is  the  defender's  elBfective 
artillery  fire.f 

And  now,  although  my  lecture  is  on  the  tactics  of  the  three  arms,  I 
do  not  propose  to  speak  of  cavalry.  Colonel  Baker  has  recently 
so  ably  treated  that  subject,  and  I  agree  so  thoroughly  with  him 
that  the  role  of  cavalry  is  not  now,  as  formerly,  except  under  very 
rare  conditions,  to  attack  in  masses  in  battle,  but,  that  which  demands 
far  more  intelligence  and  courage,  to  be  the  screen,  the  eyes  and  ears 
of  the  Army,  that  I  do  not  propose  to  enter  upon  cavalry  tactics, 
but  will  pass  at  once  to  artillery. 

I  must  here  touch  on  the  question  of  attack  and  defence.  How 
is  it  that,  while  the  defence  is  apparently  so  enormously  powerful, 
the  attack  ever  succeeds  ?  How  is  it  that  the  attack  is  often  held  now 
by  many  tacticians  to  be  still  more  powerful  than  the  defence  ?  Because 
of  the  power  of  the  assailant  to  choose  his  point  of  attack,  to  concentrate 
his  fire  upon  it,  and  to  choose  his  moment  of  attack,  while  the  defender 
must  guard  the  whole  position  and  really  only  knows  at  the  last  moment 
when  or  where  the  heaviest  attack  may  take  place.  It  is  distinctly 
recognized,  and  were  it  not  so,  experience  of  these  wars  would  establish 
it  beyond  question  that  in  order  to  attack  a  position  held  by  good 
troops  with  any  chance  of  success,  the  attack  must  be  preceded  by  long 
continued,  and  above  all,  accurate  artillery  fire.  The  attempts  to  attack 
positions  without  su.cli  previous  fire  led,  especially  in  the  wars  of  1866, 
to  losses  out  of  all  due  proportion  for  the  work  done,  and  to  failures 
in  the  attack.  Nor  indeed,  in  1870,  was  it  otherwise.  The  Prussian 
official  account  points  to  this  as  one  of  the  chief  causes  of  the  heavy 
losses  at  Spicheren.  It  was  undoubtedly  so  at  Saint  Privat ;  and  subse- 
quently it  was  the  artillery  firing  chiefly  which  demoralized  the  French 
holding  that  position.  I  was  told  by  the  Ofi&cer  commanding  the  Sixth 
French  corps,  who  was  famihar  with  wdiat  had  taken  place  at  the  Alma, 
Inkermann,  Magenta,  Solferino,  and  Eezonville,  that  even  he  could  not 
have  imagined  such  a  hail  of  artillery  fire  as  there  was  in  the  position 
at  Saint  Privat,  and  that  only  the  bravest  men  could  stand  long 
under  it. 

Now  in  those  duels  of  artillery  which  precede  attacks  there  is  ample 
*  Latest  Alterations,  &c.,  p.  29. 

t  "  Observations  on  the  Influence  that  Arms  of  Precision  hare  on  Modern 
Tactics  :"  by  Field  Marshal  Baron  yon  Moltke.  Translated  by  Lieutenant  Crau- 
furd,  E.A.,  p.  17. 
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proof  of  the  immense  value  of  getting  the  initial  superiority  over  the 
enemy's  artillery.  This  belongs  essentially  to  the  defence  in  the  first 
instance ;  for  the  defenders  are  in  position  and  they  can  at  once  bring 
fire  to  bear  upon  any  artillery  showing  itself,  Avhile  the  artillery  of 
the  assailant  must  be  brought  up  in  succession  from  the  line  of  march. 

There  is,  for  the  assailant,  only  one  chance  of  meeting  this,  and  it 
is  to  bring  up  masses  of  artillery  early  into  action,  to  lose  not  one 
moment  in  inaccurate  fire,  or  diverging  wasteful  fire,  but  to  commence  at 
once  a  heavy  fire  of  many  guns,  accurate  from  the  beginning,  and  at 
once  concentrated  on  that  one  point  which  is  most  immediately  im- 
portant.   This,  then,  requires  three  distinct  conditions  for  success. 
First,  that  artillery  must  be  near  the  head  of  the  column  of  march. 
I  do  not  dilate  on  this.    I  believe  it  is  fully  recognized  as  a  tactical 
necessity.  Prince  Hohenlohe  brings  it  out  very  strongly  in  his  pamphlet. 
It  is  a  matter  of  vital  importance,  and   for  the  details  of  working 
out  the  position  of  artillery  on  the  line  of  march  I  would  refer  to  his 
work.'^    Secondly,  the  power  of  accurately  and  rapidly  judging  range 
and  of  firing  with  great  accuracy.    A  good  range-finder,  and,  in  its 
absence,  careful  training  gives  the  first.  Careful  training  alone  gives  the 
second.    And  here  I  would  nrge  the  intense  importance  of  making 
accuracy  rather  than  rapidity  of  fire  the  tactical  aim  of  artillery. 
Artillery,  like  infantry,  is  apt,  under  the  excitement  of  battle,  to  fire 
hastily.    Every  shot  so  fired  does  more  harm  than  good.    It  is  so 
much  ammunition  brought  up  at  great  labour,  and  which  may  be 
badly  wanted  later,  thrown  away.    Thirdly,  thorough  system  of  artil- 
lery command,  so  that  guns  may  act  with  one  object  and  not  with 
various  objects ;  may  concentrate  their  fire  and  not  scatter  it,  and  that 
this  object  and  this  point  of  concentration  may  be  such  as  best  meet 
the  requirements  of  the  ofl&cer  commanding  the  whole  body  of  troops. 
This  demands  that  an  artillery  ofB.cer  should  be  in  command  of  all 
the  artillery  of  this  body,  whatever  it  be, — advanced  guard,  division,  or 
corps, — that  he  should  be  with  the  Commander  in  the  reconnaissance 
of  the  position,  learn  from  him  what  he  wants  done,  and  then  be 
responsible  to  him  for  its  being  done.    Now  this  responsible  task  the 
Commanding  Officer  of  artillery  can  only  thoroughly  carry  out  by  him- 
self superintending  the  action  of  his  artillery,  by  supervising  its  action, 
not  so   far  as  to  interfere  with  battery  details,  but  giving  such 
general  supervision  as  will  insure  that  the  action  of  the  batteries  is 
in  accordance  with  the  plan  confided  to  him.    The  battery  commanders 
cannot  all  know  the  General's  plan,  hence  their  action  must  be  confined 
to  the  carrying  out  of  the  orders  of  the  commanding  officer  of  artillery, 
for  if  they  are  allowed  to  choose  their  own  objects  of  fire,  scattering 
will  be  the  inevitable  result  in  lieu  of  concentration.    Hence  the  oTeat 
value  of  massing  artillery.    It  acts  with  one  object  under  the  command 
of  the  officer   commanding  the  artillery,  whereas,  if  batteries  are 
dispersed,  the  orders  take  much  longer  in  transit,  and  it  is  almost 
an  impossibility  to  prevent  battery  commanders  yielding  to  the  tempta- 

^  "  On  tlie  employment  of  Field  Artillery  in  combination  with  the  other  Arms  :" 
by  Kraft,  Prince  of  Hohenlohe  Ingelfinf^en.  Translated  by  Captain  F.  C.  H.  Clarke, 
R.A.,  pp.  28—32. 
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iion  to  fire  on  bodies  of  troops  in  their  own  immediate  front,  their 
fire  being  thus  lost  so  far  as  the  general  plan  is  concerned,  the  prepa- 
ration of  the  important  attack  being  delayed, — and  such  delay  may  be 
fatal. 

Now,  I  know  the  argument  against  such  massing,  and  in  favour  of 
separating  batteries  while  concentrating  fire.    It  is  said  that  massed 
batteries  aff'ord  a  larger  target  than  single  batteries.    But  a  single 
battery  ofiers  a  front  of  100  yards,  and  if  artillery  and  infantry  cannot 
bit  a  target  with  a  front  of  100  yards,  it  will  be  no  use  in  the  world  to 
give  them  a  wader  one.    If  the  argument  were  that  it  is  better  to  keep 
single  guns  apart,  I  grant  that  a  gun  is  a  small  target  to  hit,  but 
I  take  it  that  there  are  no  advocates  for  the  separation  of  single 
guns.    Another  argument  against  massing  is  the  question  of  oblique 
fire.    It  is  said  that  oblique  fire  can  be  brought  to  bear  on  massed 
batteries  by  disjDersed  batteries.  Xov/,  if  you  will  look  at  this  diagram,^ 
in  which  six  batteries  are  placed  against  six  batteries,  2,000  yards  apart 
from  centre  to  centre ;  where,  on  one  side,  36  guns  are  massed  over  a 
front  of  720  yards,  and  on  the  other  side  there  are  intervals  between 
each  battery  of  twice  the  front  of  the  battery,  the  36  guns  thus  covering 
a  front  of  1824  yards,  you  w^ill  see  how  very  small,  even  in  this  case,  is 
the  advantage  gained  by  oblique  fire.    And  what  would  really  happen 
in  such  a  case  as  this  ?    The  commanding  Officer  of  the  36  massed 
guns  places  himself  with  his  telescope  in  rear  of  the  centre  of  them. 
He  has  only  360  yards  to  each,  flank  of  his  guns.    He  can  despatch  an 
order,  even  to  his  flank  guns,  in  a  minute.    He  says  to  his  whole  mass 
of  guns,  "  First  wipe  me  out  I^o.  1  battery  of  the  enemy ;  "  then  when 
he  sees  that  a  few  rounds  have  had  their  effect,  he  says,  "  Wipe  me 
"  out  'No.  2  battery  ;  "  and  so  on  in  succession.    iNow,  would  it  be 
possible  that  the  opposing  batteries,  separated  by  intervals  of  front  of 
two  batteries,  could  possibly  act  with  this  simultaneous  action  ?  There 
would  be  a  distance  of  more  than  half  a  mile  from  the  centre  to  either 
flank. 

It  is,  I  believe,  to  this  massing  of  gilns  and  their  consequent  unity  of 
action  that  the  Prussians  owed  their  great  artillery  success  in  the 
campaign  of  1870,  as  w^ell  as  to  their  great  accuracy  of  fire.  Colonel 
Smyth's  paper,  in  the  Hoyal  Artillery  Institution  proceedings, f  brings 
this  out  plainly  enough.  The  account  of  the  action  of  the  84  guns  of 
the  Yllth  corps  at  Gravelotte,  shows  how  the  guns  w^ere  handled. 
And  read  Frossard's  tribute — the  tribute  paid  by  the  OfS.cer  command-^ 
ing  the  troops  opposed  to  that  battery.  He  says,  "  This  artillery 
"  had  the  advantage  over  us,  not  only  in  number  of  guns  and  in  range, 
"  but,  why  should  I  not  admit  it,  in  accuracy  of  fire.  We  could  not 
but  remark  their  care  in  choosing  positions  suitable  for  their  artil- 
lery,  in  sheltering  it  from  our  sight,  in  rapid  construction  of  shelter,. 
"  and  finally  in  provoking,  by  a  few  apparently  timid  trial  shots,  our 
"  guns,  so  that  they  ascertained  the  position  and  strength  of  our 
"  batteries  and  then  brought  to  bear  on  them  a  vastly  superior  number 

^  See  Diagram  'No.  16. 

t  Proceedings  of  the  Koval  Artillery  Institution,  February,  1871,  vol.  yii,  pp. 
184,  &c. 
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"  of  guns.  In  short,  tlioy  did  all  that  our  artillery  equally  knows 
"  how  to  do,  but  does  not  sufficiently  practice."'^'  It  was  by  the  fire 
of  their  massed  artillery  that  the  Prussians  demoralized  the  Gth  Corps 
at  Saint  Privat.  Once  this  initial  superiority  gained — a  superiority  of 
artillery  fire  established — the  enemy's  infantry  movements  are  nipped 
in  the  bud,  as  for  example,  that  attempt  to  advance  of  the  French  i)4tb. 
Regiment,  which  I  have  already  described,  at  the  battle  of  llezonville. 

A  word  on  the  choice  of  position  for  guns.  Over  and  above  the  ques- 
tions of  shelter,  clear  view,  and  nature  of  ground,  which  every 
artillery  Officer  ought  thoroughly  to  understand,  and  which  are  not 
much  affected  by  modern  changes,  there  enters  a  new  element  into 
the  choice  of  position  and  also  into  the  conduct  of  fire.  Prom  a  study  of 
the  battle  fields  of  the  late  war,  I  am  thoroughly  convinced  that,  except 
perhaps  at  the  very  opening  of  an  action,  when  artillery  has  come  into 
action  before  other  troops,  it  is  now  almost  constantly  firing  over  xlio 
heads  of  its  own  infantry.  At  Woerth,  Weissenburg,  Spicheren, 
Gravelotte,  Rezonville,  it  was  certainly  so,  nor  can  I  conceive  how 
under  the  present  great  distances  apart  of  guns  and  of  the  original 
formations  of  troops,  it  can  possibly  be  otherwise.  Artillery  comes 
into  action  at,  say,  2,500  or  2,000  yards,  and  even  if  later  it  advance  at 
the  sacrifice  of  thorough  knowledge  of  range,  and  also  of  time,  still 
it  cannot  advance  with  its  infantry  at .  a  few  hundred  yards  from 
the  enemy  right  into  the  zone  of  effective  infantry  fire.  Is  it  then 
to  cease  firing,  because  its  troops  have  got  within  800  or  600  yards 
of  the  enemy  ?  What  is  really  the  danger  ?  Study  this  diagramf 
which  Colonel  Owen  has  been  so  good  as  to  work  out,  and  if  you 
admit  that  troops  are  safe  when  the  projectiles  pass  24  feet  clear  over 
their  heads,  then  at  a  range  of  3,000  yards,  artillery  may  fire  till  its 
infantry  is  wdthin  73  yards  of  the  enemy  ;  at  2,500  yards  till  it  is 
within  103  yards ;  at  2,000  yards  until  within  153  yards  ;  and  at 
1,500  yards  until  within,  say,  some  400  or  500  yards,  for  although  the 
projectile  is  only  30  feet  high  at  its  highest  point,  the  trajectory  is 
very  flat.  Will  not  the  point  to  which  it  is  desirable  to  advance  our 
guns  be  greatly  regulated  by  the  opportunity  it  affords  of  firing  over 
the  heads  of  our  own  troops  ?  Come  too  near,  and  a  flat  trajectory 
prevents  our  firing  safely  over  them,  but  well  chosen  positions  may 
very  much  aid  the  power  of  continuing  fire.  Whether  to  advance  at  all 
from  the  first  position,  how  far  to  advance,  and  in  which  direction, 
will  be  a  point  for  the  decision  of  the  artillery  officer  in  each  individual 
case,  bearing  in  mind  the  vital  importance  of  keeping  up  the  fire  to 
the  very  last  moment. 

To  what  extent  artillery  can  hold  its  own  against  infantry,  is  a  point 
I  should  much  like  to  hear  discussed.  If  the  infantry  gets  within  fair 
range,  say  600  yards,  I  am  inclined  to  think  that  unless  the  guns  are 
very  well  sheltered,  they  would  soon  be  shut  up.  I  could  cite  cases 
where,  at  various  ranges  from  800  to  400  yards,  guns  were  compelled 
to  discontinue  firing  ;  on  the  other  hand,  there  are  cases  where  they 

^  "  Rapport  sur  les  operations  du  Deuxi^me  Corps  de  1' Ai'mee  du  Eliin,  clans  la 
Campagne  de  1870 :"  par  le  G  eneral  Frossard,  p.  116. 
t  See  Diagram  'No.  17. 
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continued,  though  suffering  desperate  loss.  The  chief  danger  for 
the  guns  is  when  they  are  detached  to  the  front,  or  are  on  the 
extreme  flanks  of  the  line.  In  other  cases,  they  have  for  an  escort 
the  whole  body  of  infantry  fighting  in  their  front,  but  when  on  the 
flanks,  or  detached  to  the  front,  they  need  an  escort,  cavalry  and 
infantry  if  the  ground  is  open,  infantry  only  if  the  country  is  close — 
an  escort  not  near  the  battery,  but  pushed  out  like  outposts  far  to  the 
flank  to  prevent  the  possibility  of  even  the  smallest  body  of  infantry 
creeping  up  to  within  effective  range.  At  Gitschin  some  Austrian 
heavy  guns- which  took  up  a  position  in  front  of  Zames  were  obliged 
to  retire  in  consequence  of  hostile  infantry  having  crept  up  the  Cydlena 
valley  and  opened  fire  at  about  400  yards. 

That,  under  certain  conditions,  it  is  the  bounden  duty  of  an  officer  to 
fight  his  guns  to  the  last,  even  though  their  loss  may  inevitably  be  the 
consequence,  I  firmly  believe.    Those  Austrian  officers,  who,  protecting 
the  retreat  of  the  army  from  the  battlefield  of  Koniggratz,  fought  their 
guns  till  nearly  all  their  horses  and  a  great  portion  of  their  men  were 
killed,  surely  deserved  better  of  their  army  and  of  their  country 
than  if  they  had,  before  the  horses  and  the  men  were  killed,  retired  at  an 
earlier  period  from  the  field  of  action.    And  see  how  the  Prussians, 
again,  recognise  this.    Read  the  close  of  Steinmetz's  report  on  the  pro- 
ceedings of  the  18th  of  August : — "  I  must  draw  especial  attention  to 
the  deeds  of  the  artillery.    It  repeatedly  silenced  the  enemy's  guns, 
shattered  his  positions,  and  exhibited  great  coolness  and  determination 
under  musketry  fire.    Hasse's  horse  artillery  battery  deserves  very 
special  mention.    This  battery,  although  it  had  expended  its  ammu- 
^'  nition,  had  lost  all  the  draught  horses  but  six  (out  of  36),  and 
^'  more  than  half  the  detachment  horses  (28  out  of  48),  never  budged 
"  from  its  position. 

Our  guns  are  said  to  be  our  colours ;  I  would  it  were  not  so.  When 
a  battalion  holds  its  ground  to  the  last,  and  leaves  its  dead  by  hundreds 
on  the  ground,  retiring  a  shattered  wreck,  still  fighting,  it  is  highly 
honoured.  When  a  battery  fights  thus  to  the  last,  its  horses  are  killed, 
its  men  so  reduced  that  it  cannot  carry  off  its  guns  as  the  battalion  can 
its  colours.  Why  should  it  not  share  the  praise  awarded  to  the  battalion 
of  infantry  ? 

Another  question  of  importance  is  the  conduct  of  horse  artillery  in 
large  battles  ;  whether  horse  artillery  is  not  better  employed  in  being 
pushed  forward  and  taking  part  in  the  general  fighting,  like  those 
24  guns  of  the  cavalry  division  at  Rezonville,  than  by  being  kept  back 
with  the  cavalry  and  probably  getting  little  or  no  opportunity  of  action 
through  the  day. 

Again,  a  point  of  importance  is  the  necessity  of  securing  a  position 
once  gained  by  infantry,  by  at  once  bringing  up  guns.  The  stress 
vv^hich  the  Prussians  lay  upon  this  is  shown  by  their  immediately  bring- 
ing up  two  batteries  to  the  top  of  the  heights  of  Spicheren. 

Finally,  I  should  like  to  say  a  word  on  the  imjoortance  of  retaining  an 
artillery  reserve.    Hohenlohe  does  not,  I  think,  sufficiently  bring  this 

*  "  Die  Operationen  der  Ersten  Armee  unter  Greneral  von  Steinmetz."  Vou  A. 
Ton  Schell,  Major  am  Grossen  Geueralstabe.    Berlin,  1872,  p.  131. 
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out.  The  fact  is,  that  the  Prussians  were  generally  so  superior,  either 
numerically  or  by  the  quality  of  their  troops,  that  they  never  had  their 
flank  turned,  and  really  were  scarcely  ever  afraid  of  it.  But  suppose 
it  had  been  otherwise,  could  a  flank  attack  be  met  without  guns  to 
meet  it  with  ?  And  I  would  here  again  draw  attention  to  Moltke's^ 
suggestion  for  the  occupation  of  a  position  by  an  army  corps,  and  show 
how  much  stress  he  lays  upon  the  importance  of  keeping  back  guns  in. 
reserve,  to  meet  flank  attacks. 

I  have  already  exceeded  the  time  given  to  me ;  but  these  tactical 
questions  seem  to  me  of  the  most  vital  importance.  If  an  army  enters 
into  war  with  false  tactical  formations,  it  becomes,  as  the  Austrian  army 
did  in  1866,  inevitably  demoralized,  under  the  repeated  failures  of  its 
attacks.  We  have,  I  believe,  a  very  grave  responsibility  on  us  in  this 
generation.  If  we  refuse  to  accept  that  responsibility  fully,  and  to 
meet  the  requirements  of  modern  war,  history  will  in  turn  speak  of  us 
as  it  does  of  the  Prussians,  who  were  defeated  at  Jena,  of  the  Austrians 
who  were  defeated  at  Sadowa,  and  of  the  French  who  were  defeated  at 
Sedan.  I  know  that  against  my  opinion  and  against  that  of  the 
Prussians  in  these  questions  of  tactics,  there  are  Officers  of  high  rank^ 
for  whose  opinion  I  have  an  unspeakable  respect.  There  may  be  some 
who  would  not  dare  to  speak  out  plainly,  because  of  the  weight  of 
opinion  which  they  know  to  be  against  them.  But,  Sir,  as  you  know, 
I  have  lived  for  five  months  in  a  land  overrun  by  it^  enemy,  and  I 
have  seen  that  which  has  placed  in  my  mind  so  deep  and  so  intense 
a  sense  of  responsibility,  that  the  effect  of  this  knowledge  upon  me  is  not 
that  I  dare  not  speak,  but  that,  as  I  have  said  to  your  Boyal  Highness 
on  a  former  occasion,  when  the  opportunity  to  speak  is  thus  given  to 
me,  I  dare  not  keep  silence. 

The  Chairman  :  G-entlemen,  I  now  invite  discussion  on  this  very  important 
subject,  and,  as  time  is  of  importance,  I  am  sorry  to  say,  I  propose  to  limit  the  dis- 
cussion to  an  hour  at  most.  I  will  therefore  ask  those  Officers  who  are  kindly  going 
to  speak  to  be  as  brief  as  possible. 

Major  CoLLEY :  The  interesting  lecture  we  have  just  listened  to,  has  dealt  sc^ 
thoroughly  with  the  principles  and  the  requirements  of  modern  tactics,  that  it  leaves 
me  little  to  say  beyond  expressing  admiration  for  the  clearness  with  which  so  difficult 
and  complicated  a  subject  has  been  developed,  and  assent  to  almost  every  principle 
enunciated.   The  lecturer,  I  am  glad  to  say,  has  fairly  met  the  question, — to  my  mind 
the  most  difficult  as  the  most  important, — of  direct  or  front  attack.   There  was  a  time 
immediately  after  the  great  battles  of  the  late  war,  and  especially  after  the  appearance 
of  the  Duke  of  Wurtemberg's  pamphlet,  when  it  was  commonly  said  great  attacks  could 
no  longer  be  attempted,  and  flank  attacks  only  could  succeed  against  the  new  arms. 
But  on  an  extensive  battle  field  where  large  masses  are  engaged  and  the  fighting 
line  covers  many  miles,  it  is  evident  that  a  very  small  part  only  can  attempt  flank 
attacks  ;  the  great  bulk  of  the  force  must  be  prepared  to  attack  to  its  front,  or  remain 
practically  inoperative.    Moreover,  the  defender  may  have  chosen  a  position  unas- 
sailable on  its  flanks  ;  or,  what  is  still  more  probable,  have  sufficiently  provided  for 
such  contingency,  and  may  meet  it  by  a  counter  attack,  outflanking  the  turning  assail- 
ant.  Elank  attacks  are  not  such  certain  roads  to  victory  as  some  suppose.    Had  the 
positions  in  the  late  war  been  reversed,  and  the  French  tried  such  manoeuvres  upon 
the  Prussians,  it  is  probable  we  should  have  had  a  very  practical  lesson  on  the 
dangers  of  flank  attacks,  such  as  Frederic  read  them  at  Rossbach  once  before.  We 
must  accept  front  or  direct  attacks  as  the  rule,  flank  attacks  as  the  exception  ;  de- 
pendent not  on  ourselves  but  on  the  faulty  dispositions  of  an  adversary,  and  the  very 
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fact  tliat  the  front  attack  is  now  so  difficult,  is  sufficient  reason  for  studying  and 
training  for  it  the  more  carefully. 

Now,  the  principal  difficulty  which  presents  itself,  and  which  furnishes  arguments 
tq  those  wlio  object  to  what  may  be  called  the  new  school  of  tactics,  is  that  of  com- 
bining the  loose  formations  by  which  alone  we  can  derive  full  advantage  of  our  own 
fire  and  reduce  the  losses  inflicted  by  that  of  the  enemy — necessary  conditions,  as 
pointed  out  by  the  lecturer,  of  modern  warfare — with  the  closer  formations  which  are 
necessary  to  give  weight,  vigour,  and  unity  to  the  attack.  We  must  face  the  fact, 
that  in  proj^ortion  as  we  gain  in  the  earlier  stages  of  the  fight  by  the  more  indepen- 
dent and  intelligent  action  of  skirmishers,  do  we  lose  in  the  vigour  and  unity  of  tlie 
last  rusli.  Men  once  broken  up  as  skirmishers,  or  pushed  forv>^ard  in  small  bodies 
and  intermingled  in  the  fighting  line,  will  not  pusli  an  attack  home  with  the  same 
imliesitating  instinctive  obedience  to  their  Officers'  word,  as  those  who  have  never 
been  out  of  his  hand.  Hence  the  compromise  supported  by  a  large  school  of  experienced 
Officers  in  Prussia,  and  worked  out  in  our  new  drill  formations,  of  strengthening, 
indeed,  the  skirmishing  line  far  beyond  what  was  formerly  the  practice,  and  feeding 
it  up  to  a  certain  point,  but  still  keeping  the  greater  part  of  the  attacking  force  in 
close  formation  for  the  final  assault.  It  seems  to  me  that  to  decide  on  the  merits 
of  the  rival  systems  it  is  necessary  first  to  determine  which  is  the  most  important 
j^eriod  in  the  attack.  Scherff,  perhaps  the  ablest  exponent  of  modern  views  on  in- 
fantry tactics,  and  whose  work  has  already  acquired  a  European  reputation — for  I 
see  it  has  been  translated  into  French,  English,  Russian,  and  Italian — divides  the 
fight  into  two  phases,  the  preparation  and  advance  up  to  a  certain  point,  and  the 
execution  or  actual  rush.  The  requirements  of  these  two  phases  are,  as  I  have  shown, 
to  a  certain  extent  contradictory  ;  and  if  everything  depends  on  the  final  rush,  the 
advocates  of  close  order  have  at  least  a  very  strong  argument  for  keeping  the  mass  of 
the  attacking  force  in  the  formation  most  suited  to  that  rush.  In  former  times  it 
unquestionably  was  so — the  ''preparation"  was  often  very  insignificant,  and  the 
attack  was  carried  through  by  the  moral  effect  of  a  vigorous  and  determined  advance 
long  before  the  defender  had  suffered  such  losses  as  to  compel  his  retreat.  It  is 
interesting  as  bearing  on  this,  to  study  the  traditions  of  the  great  armies  of  Europe 
and  to  find  that  they  alJ,  like  ourselves,  believe  the  bayonet  to  be  their  own  special 
weapon.  They  give  one  another  credit  for  superiority  in  activity,  manoeuvring 
power,  calmness,  &c. ;  but  in  this  one  point,  a  bayonet  charge,  each  and  all  consider 
themselves  unrivalled.  This  is  merely  tlie  expression  of  the  fact  that  whenever  two 
forces  had  arrived  within  a  certain  distance  of  one  another,  that  one  whicli  had  suffi- 
cient morale,  sufficient  go  left  in  it,  really  to  wish  and  try  to  close,  was  ipso  faeto^ 
victorious  ;  and  that  every  army,  therefore,  could  boast  that  whenever  it  had  really 
made  the  attempt  to  cross  bayonets,  it  had  been  victorious.  In  those  days,  therefore, 
it  was  right  to  sacrifice  all  other  considerations  to  that  of  bringing  up  the  troops  in 
such  formations  as  gave  most  promise  of  sustaining  the  morale  of  the  assailants  and 
of  shaking  that  of  the  defenders  at  that  critical  moment. 

We  know  that  we  cannot  now  attack  in  that  way,  that  much  more  careful  prepara- 
tion is  needed  ;  but  have  we  yet  fully  realised  how  much  of  the  result  belongs  to  the 
preparation,  how  much  to  tlie  actual  rush  or  last  advance  ?  Unfortunately,  we  have 
hardly  yet  sufficient  data,  sufficiently  detailed  accounts  of  the  infantry  engagements 
of  the  last  war  to  enable  us  to  judge  truly.  But  there  are,  I  think,  strong  symptoms 
that  infantry  fighting  is  constantly  tending  more  and  more  to  assume  the  character 
of  an  artillery  duel — a  pure  fire  fight ;  that  two  bodies  approach  to  within  a  distance 
at  which  their  fire  tells  with  full  effect,  and  that  beyond  that,  neither  party  can  ad- 
vance until  the  other  is  not  merely  shaken  but  has  actually  given  way ;  that  in  point 
of  fact  the  retreat  of  the  defenders  has  usually  preceded  the  final  advance  of  the 
assailants  and  has  been  determined,  not  by  the  gallant  rush  of  a  body  of  men, 
wliether  formed  or  unformed,  but  by  the  intensity  of  the  concentrated,  sustained, 
and  ever-increasing  fire  brought  to  bear  by  a  dense  line  of  skirmishers  constantly  fed 
from  the  rear.  We  are  perhaps  a  little  apt  to  undervalue  American  experiences, 
and  attribute  to  want  of  manoeuvring  power  and  energy  of  attack  on  their  part,  the 
indecisive  results  which  were  really  due  to  stubbornness  of  defence.  Eut  certainly 
the  battles  of  the  great  civil  war  bear  out  the  ophiions  expressed  by  American 
Officers,  that  no  advance  can  succeed  agaiost  good  troops  holding  a  fair  defensive 
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position  till  these  have  been  not  merely  shaken,  but  practically  broken  and  destroyed 
as  a  fighting  body.  If  this  is  so — if  the  victory  must  be  really  determined  by  what 
we  call  the  preparation,  and  the  last  advance  does  little  but  reap  the  fruits  already 
won — then  I  think  it  is  evident  that  tlie  principles  of  former  days  must  be  reversed, 
and  all  considerations  give  way  to  that  of  feeding  the  firing  line  and  so  developing 
to  the  utmost,  the  true  offensive  power  of  the  new  arms. 

With  regard  to  our  own  proposed  formations,  as  I  understand  them  to  be  only 
experimental,  I  may  perhaps  be  permitted  to  call  attention  to  those  points  which 
seem  to  me  open  to  discussion.    I  see  it  is  laid  down  that  for  the  final  advance,  the 
line  is  to  advance  over  the  skirmishers,  the  latter  closing  as  soon  as  the  line  has 
passed,  and  forming  a  reserve.    Now,  I  would  ask  those  who  have  had  the  experience 
I  have  not  had,  whether  at  such  a  moment  it  is  desirable  to  leave  any  one  behind  ? 
If  the  position  is  to  be  carried  by  fire,  the  fire  of  nearly  half  the  force  is  withdra^vTi 
at  the  most  critical  moment ;  if  by  assault,  surely  the  advance  shovdd  be  made  with 
every  available  man.    If  the  skirmishers  have  done  their  duty  and  pushed  up  to 
decisive  distance,  a  few  seconds  almost,  in  these  days  of  literal  storms  of  bullets,  will 
sufiice  to  decide  the  result  of  the  attack.    If  successful,  it  will  be  time  enough  then 
to  close  the  skirmishers ;  if  unsuccessful,  no  half-formed  skirmishers  can  save  the 
retreat ;  the  defeated  troops  can  only  throw  themselves  imder  the  nearest  cover,  or 
be  rallied  on  fresh  troops.    The  skirmishers  can  only  afiect  the  result  by  joining  in 
the  advance.    Another  remark  I  would  venture  to  make,  if  I  may  do  so  without 
being  deemed  presumptuous,  is  that  neither  in  the  formations  as  laid  dowm,  nor  in 
their  ordinary  application,  is  sufiicient  attention  paid  to  the  flanks  of  the  skirmishing 
line.  So  long  as  the  skirmishers  were  a  mere  screen  to  the  fighting  body,  it  was  quite 
right  that  they  should  overlap  it.    But  if  we  admit  the  skirmishing  line  to  be  the 
fighting  line,  and  that  the  duty  of  the  formed  bodies  is  to  feed  and  nurse  it,  then 
they  should  pay  especial  attention  to  that  most  delicate  point  in  such  a  line,  its  flank 
— and  formed  bodies  in  echelon  on  the  flanks  of  the  skirmishers  would  not  only 
secure  the  latter  against  their  chief  danger,  but  would  be  in  the  position  where  their 
assistance  could  usually  be  given  with  most  efiect,  and  at  the  same  time  when  their 
losses  from  fire  would  be  least  severe.    I  trust,  how^ever,  that  I  shall  hear  these  as 
well  as  the  other  wider  and  more  important  questions  raised  in  the  lecture  discussed 
by  more  competent  authorities. 

Greneral  Lord  de  Ros  :  It  was  the  farthest  from  my  intention  to  address  the 
assembly  of  Officers  that  I  have  the  honour  to  see  around  me  ;  but  with  the  greatest 
possible  admiration  for  the  able  lecture  of  my  gallant  friend,  and  the  manner  in 
which  he  has  delivered  it,  there  are  one  or  two  things  I  cannot  help  being  very  much 
struck  with,  and  on  which  I  therefore  desire  to  say  a  few  w^ords.    In  alluding  to  the 
responsibility  necessary,  which  he  thinks  ought  to  be  thrown,  upon  the  junior  Officers 
in  action,  he  seemed  to  question  whether  our  young  Officers  were  sufficiently  trained 
and  acquainted  with  their  duty  to  be  trusted  with  this  responsibihty.    Now,  I  know 
it  is  the  fashion  of  the  present  day  to  say  our  young  Officers  are  ignoramuses,  and 
that  they  have  everything  to  learn — that  the  French,  Prussians,  and  Austrians  are 
all  greatly  superior  in  education  to  our  young  Officers,  and  possess  a  far  more  ex- 
tended knowledge  of  their  duties.    I  entirely  and  wholly  repudiate  that  idea.  I 
have  been  more  than  52  years  in  the  British  Army,  and  I  never  have  known  of  a 
young  Officer  called  upon  in  any  position  who  did  not  fully  respond  to  all  that  was 
demanded  of  him.    I  would  not  venture  to  put  my  opinion  forward  as  conclusive, 
but  I  will  refer  to  a  remarkable  statement  made  by  the  Duke  of  Wellington  before 
the  well-known  military  commission  of  the  late  Duke  of  Richmond,  about  thirty 
years  ago.    He  said  then  that  there  was  no  arm^y  in  the  world  whose  young  Officers 
were  so  capable  of  responsibilities  as  our  own,  and  he  cited  as  an  instance  that  at  the 
time  when  there  were  annual  transportations  of  convicts  to  Botany  Bay,  numerous 
bodies  of  those  dangerous  and  desperate  people  used  to  be  sent  out  in  ships  in  charge 
of  one  ensign  and  fifteen  men  ;  and  the  Duke  stated  most  emphatically  that  there 
was  no  service  on  earth  where  that  could  be  done  but  in  our  own.    I  must  mention 
one  other  fact ;  on  the  Military  Education  Commission  on  which  I  had  the  honour 
to  serve  two  years  ago,  no  clearer  evidence  was  given  before  that  Commission  than 
by  His  Royal  Highness  the  Commander-in-Chief.    With  reference  to  the  education 
of  young  Officers  for  the  staff,  we  asked  him  if  he  had  ever  known  a  regimental 
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Officer  taken  out  of  his  regiment  and  employed  on  the  staff  who  had  proved  a 
failure.  He  said  he  never  had  known  one  single  instance  of  that  kind.  As  regards 
the  responsibility  proposed  to  be  thrown  on  the  young  Officers  in  the  field,  my 
gallant  friend  observed  on  the  danger  of  separate  detachments  of  artillery  taking 
upon  themselves  to  act  independently  of  the  supervision  of  the  Officer  in  chief  com- 
mand, who  but  knew  from  his  position  what  was  wanted  to  be  done.  Is  there  no 
similar  danger  if  you  tell  young  Officers  that  they  are  to  be  totally  independent  of 
their  Lieutenant-Colonels  and  are  to  go  here  and  there  exactly  as  they  may  fancy  the 
ground  most  suitable  ?  Is  there  no  danger  of  their  going  far  beyond  or  far  short  of 
what  was  intended  ?  I  think  there  is  great  risk  in  this,  and  I  also  think  it  is  quite 
impossible  for  Officers  on  foot  to  command  more  than  150  men  in  the  field.  I  do 
not  care  whether  they  are  Captains  or  Lieutenants,  it  does  require  the  activity  and 
wider  view  of  the  mounted  Officer  to  command  men  in  action  to  any  extent.  An 
Officer  on  foot,  no  matter  how  quick  in  his  movement  or  how  loud 'and  clear  in  voice,  is 
lost ;  nobody  can  hear  him,  nobody  can  see  him  at  any  distance,  or  in  any  confusion, 
and  I  cannot  think  that  it  would  be  possible  to  give  this  independence  of  command 
to  Captains'  subalterns  unless  they  were  mounted  in- the  field. 

Colonel  Hamlet,  C.B.,  R.A. ;  I  will  only  venture  to  say,  after  the  admirable  paper 
we  have  listened  to,  containing  as  it  did  so  many  interesting  points,  so  lucidly  set  forth 
and  illustrated,  that  there  is  nothing  in  it  which  appears  to  me  more  encouraging 
than  what  the  lecturer  has  said  of  the  experiments  which  are  in  progress  relating  to 
the  adaptation  of  troops  to  ground.    Opportunity  of  this  kind  is  all  that  we  want  to 
conduct  us  to  the  most  valuable  results.    As  Captain  Brackenbury  has  said,  we  have 
plenty  of  officers,  zealous,  able,  intelligent,  and,  best  of  all,  as  I  venture  to  tliink, 
young.    We  liave  plenty  of  men  who  are  well  versed  in  the  theory  of  war.  There 
are  Officers  now  present  who  have  former  systems  of  tactics  at  their  fingers'  ends, 
and  who  have  watched  with  the  most  intelligent  interest  everything  that  has  j)assed 
in  recent  campaigns.    As  to  strategy,  I  am  convinced  there  are  men  among  us  who, 
if  they  had  been  required  to  form  a  plan  of  campaign,  say  for  the  invasion  of  France, 
in  1870,  and  had  possessed  the  same  facilities  and  advantages  as  the  Grerman  strate- 
gists, would  have  evolved  a  scheme  not  less  sound  and  complete  than  that  which  we 
have  lately  admired  in  the  official  accounts  of  the  Grerman  staff.    But  in  tactics, 
theory  is  of  little  avail,  unless  supplemented  by  the  adaptation  of  troops  to  the  actual 
circumstances  of  the  ground.    To  those  who  very  naturally  cling  to  our  old  traditions 
endeared  to  them  as  they  are  by  so  many  glorious  recollections,  and  handed  down 
through  generations  of  zealous  and  excellent  Officers,  I  would,  in  the  face  of  impend- 
ing changes  in  the  system  which  they  love,  suggest  this  consolation,    ^^"obody  can 
say  of  that  system  that  it  was  calculated  to  develop  in  a  high  degree  the  intelligence 
of  Officers  or  of  men.    A  regimental  career  of  20  or  30  years  passed  in  the  practice 
of  such  exercises  as  we  are  all  familiar  with,  far  from  fitting  a  man  for  responsible 
command,  rather  tended  to  dwarf  and  to  narrow  him;  its  tendency  was  to  reduce  the 
man  of  resource,  energy,  and  ability  to  the  level  of  the  dull  man  of  routine.  And 
therefore  it  was  that  many  of  us  have  seen  Grenerals  who  appeared  unable  to  rid  them- 
selves of  their  regimental  recollections,  and  who,  instead  of  fulfilling  their  proper 
duties,  seemed  to  find  their  highest  zest  in  that  kind  of  supervision  of  their  troops 
which  is  best  left  to  the  company  Officers,  or  even  to  the  sergeant-jnajor.    iS'ow  I 
think  that  those  who,  like  our  lecturer,  advocate  the  changes  he  has  explained  to  us, 
may  claim  for  them  that  they  are  calculated  to  develop  in  a  high  degree  the  best 
qualities  of  all  concerned.    The  problem  of  adapting  troops  to  ground  under  modern 
fire  is  one  that  calls  for  ability,  resource,  and  readiness.    It  will  bring  Officers  into 
closer  and  more  favourable  contact  with  their  men  ;  it  is  m.ore  varied  and  interesting; 
it  produces  the  most  practical  results,  for  instead  of  making  the  drill-ground  a  mere 
scene  of  empty  show,  where  many  of  the  manoeuvres  practised  bear  little  relation  to 
actual  warfare,  it  makes  it  a  miniature  battle  field.    Seeing,  then,  that  these  changes 
must  come,  and  that  they  possess  so  many  compensations,  the  best  that  we  can  hope 
is  that  they  may  be  accelerated,  and  that  they  may  take  place  under  the  most  favour- 
able conditions.    There  is  one  other  circumstance  connected  with  this  lecture,  which 
I  should  like  to  advert  to  before  I  sit  down,  and  which  appears  to  me  of  exceUent 
promise  for  the  future.    The  chair  is  filled  by  a  Eoyal  Prince,  who  entered,  on  his 
military  career  at  a  time  when  these  new  ideas  were  springing  up  and  taking  root 
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around  us.  Tie  is  absolutely  free  from  the  influence  of  those  traditions  which  many 
of  us  have  found  it  so  hard  to  struggle  with.  His  training  lias  hitherto  been  of  a 
thoroughly  practical  kind  ;  I  trust  it  may  continue  to  be  so,  till  lie  has  passed  through 
the  higher  grades  of  professional  acquirement,  and  is  fitted  for  command.  And  I 
trust,  too,  that  if  the  opportunity  comes,  he  may  add  fresh  lustre  to  that  name  of 
happy  omen  which  he  derives  from  an  illustrious  godfather,  and  that  he  may  vie  with 
those  warlike  Princes  of  Grcrmany  who  showed  themselves  such  adepts  in  military 
science,  and  so  sagacious  in  selecting  capable  men  to  aid  and  to  advise  them.  Tliis 
is  no  time  to  rest  on  traditions,  or  on  the  chance  of  discovering  excellence  which 
has  been  undeveloped  by  study.  "War  is  every  year  becoming  more  and  more  a 
problem  to  be  studied.  I  venture  to  assure  His  Royal  Highness  that  if,  as  a  Greneral, 
he  should  be  in  doubt  or  perplexity,  or  under  the  stress  of  momentous  events,  he  will 
find,  as  those  Princes  found,  firm  supporters  and  able  counsellors  in  those  avIio  have 
the  most  widely  and  deeply,  and  with  the  most  open  and  unprejudiced  minds,  made 
a  study  of  their  profession. 

Major-General  M'Dougall  :  I  am  sure,  Sir,  we  must  all  agree  in  the  remarks 
with  which  Colonel  Hamley  characterised  the  lecture  to  which  we  have  had  the 
pleasure  of  listening.  And  we  must  all  agree  that  the  subject  is  one  of  the  very 
highest  interest  and  importance.  The  remarks  that  I  have  to  make  are  of  a  general 
nature.  In  the  programme  with  which  Captain  Brackenbury  furnished  myself  and 
some  others  there  is  one  proposition  wdiich  he  has  ably  supported — that  a  front 
held  by  good  troops  undemoralized  is  practically  unassailable  under  the' present  con- 
ditions of  fire.  If  this  be  conceded,  then  future  campaigns  will  in  all  probability  be 
decided  rather  by  strategic  than  by  tactical  manoeuvring.  I  may  illustrate  my  mean- 
ing by  quoting  the  following  remark  from  a  book  published  in  1864^  recognizing  the 
difiiculty  of  advancing  over  open  ground  to  attack  even  at  that  early  period,  im- 
mediately after  the  Danish  war,  when  1  breechloaders  first  proved  their  value.  "  The 
*'  difficulty  and  uncertainty  attending  the  assault  of  a  position  under  the  present 
"  conditions  will  assimilate  the  strategy  of  every  campaign  to  that  v/hich  is  the  true 
"  method  of  making  war  in  moimtains.  The  great  art  of  a  General,  even  in  offen- 
"  sive  warfare,  will  consist  in  taking  up  such  positions  as,  while  they  cover  his  own 
"  fine  of  retreat,  will  threaten  the  communications  of  his  enemy,  and  so  oblige  the 
"  latter  to  become  the  assailant."  Now,  although  it  is  probable  that  this  antici- 
pation may  to  a  great  extent  be  realized  in  the  future,  it  must  be  conceded  that  if 
the  Prussians  had  been  guided  by  that  principle,  they  would  not  have  gained  the 
signal  successes  which  they  actually  did  gain,  frequently  indeed  by  a  front  assault 
on  positions  of  great  natural  strength.  It  will  be  allowed,  I  think,  that  it  is  of 
great  importance  to  the  subject  under  discussion  here  to-day  that  the  causes  of  the 
Prussian  success  should  be  rightly  understood,  especially  in  such  a  battle  as  that  of 
Mars-la-Tour,  w^here  the  French  had  all  the  advantages  both  in  respect  to  position 
and  numbers  during  the  entire  day  ;  and  again  in  the  battle  of  Grravelotte  two  days- 
afterwards,  when  the  French  position  was  such  that  at  any  time  from  early  morning-, 
when  the  Prussian  turning  movement  commenced,  up  to  11  o'clock  a.m.,  the  French^ 
had  they  taken  the  initiative,  could  certainly  have  brought  a  very  superior  force  to 
bear  against  any  point  in  the  Prussian  line  of  flank  march  which  they  might  have 
chosen  for  attack.  Now,  the  French  troops  engaged  on  these  occasions  were  the  best 
of  the  army,  and  from  all  I  have  been  able  to  gather  I  feel  in  my  ow^n  mind  con- 
vinced that  the  causes  of  their  failure  were  attributable  partly  no  doubt,  and  also 
materially,  to  their  extremely  defective  musketry  training,  but  mainly  and  princi- 
pally to  the  want  of  enterprise  in  their  commander.  The  Prussian  successes,  there- 
fore, on  those  occasions  must  not  be  taken  as  establishing  the  rule  that  it  is  wise  or 
prudent  to  undertake  the  attack  of  strong  positions  in  front,  so  long  as  any  other 
course  remains  open  for  choice,  the  opinion  of  the  Duke  of  Wurtemberg  notwith- 
standing. In  the  remarks  on  the  system  of  attack  of  the  Prussian  infantry  in  the 
campaign  of  1870-71,  published  by  the  Duke  of  Wurtemberg,  he  says,  "  When,  at 
"  length,  the  news  arrived  of  the  brilliant  storming  of  St.  Privat  by  the  Prussian 
"  Grarde — bloody  though  it  was  beyond  precedent — which  decided  the  battle  of 
"  Metz,  now  termed  officially  the  battle  of  Grravelotte,  there  seemed  to  be  no  longer 
"  a  doubt  that,  even  when  opposed  to  the  breechloader,  the  old  charging  tactics 
"  formed  the  only  efiectual  method  of  attack  calculated  to  ensure  victory."  He 
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goes  on  to  say,  The  general  voice  of  onr  own,  as  well  as  of  tlie  Russian  armj, 
"  rejoiced  that  the  old  cherished  system  of  charging  in  masses,  which  had  been  dis- 
"  placed  by  the  breechloader,  had  returned  triumphant,  and  been  reinstated  in  its 
proper  position."  Yet  almost  in  the  next  page  he  goes  on  elaborately  to  show 
that,  OAving  to  tlio  very  defective  musketry  instruction  of  the  French  soldiers,  their 
assailants  actually  suffered  greater  loss  when  at  a  distance  of  between  1,200  and 
1,800  yards  than  when  they  came  to  close  quarters.  The  conclusion  of  the  Duke 
of  Wurtemberg  that  positions  must  in  the  future,  as  in  the  past,  be  carried  by 
the  old  charging  tactics,  can  only  be  accepted  with  reserve,  because  the  conclusion 
is  based  on  facts  of  an  exceptional  nature.  Eut  as  no  doubt  circumstances  must 
arise  in  which  it  will  be  necessary  to  take  the  bull  by  the  horns,  it  is  quite  right 
that  we  should  endeavour  to  ascertain  the  most  prudent  metliod  of  doing  so.  In 
the  English  service,  the  fighting  unit  is  the  battalion,  and  what  we  have  to  do,  it 
seems  to  me,  is  to  lay  dovm  the  formation  in  which  the  battalion  sliould  advance  to 
capture  any  part  of  an  enemy's  position  which  happens  to  be  in  its  front.  If  we  can 
arrive  at  this,  I  do  not  think  there  is  any  necessity  for  prescribing  different  modes 
of  formation  for  a  brigade  according  to  the  different  number  of  battahons  of  which 
it  is  composed,  because  the  tactics  of  a  brigade  will  continue  to  be  the  same,  and  it 
is  only  the  formation  of  the  individual  battalion  that  it  is  necessary  to  regulate.  I 
believe  that  it  will  be  found  that  a  much  slighter  dislocation  than  is  frequently  pro- 
posed of  our  present  drill  system  will  entirely  effect  the  object  required.  I  hope  it 
will,  because  I  think  anything  like  a  great  dislocation  of  an  existing  system  is  a 
misfortune.  If  we  draw  up  a  battalion  in  line  at  close  order,  the  front,  and  the 
numbers  of  that  line,  represent  the  extent  of  front,  and  the  numbers  of  the  enemy 
with  which  that  line  will  come  in  contact.  For  the  actual  contact,  therefore,  the 
attacking  battalion  would  require  all  its  men,  and  not  only  all  its  men,  but  all  its 
men  in  close  order ;  that  is  to  say,  all  who  may  have  survived  to  reach  the  enemy's 
position.  The  enemy's  main  position  will  no  doubt — indeed,  w^e  may  say  certainly — 
be  covered  by  strong  skirmish  line,  and  it  appears  to  me  that  the  main  body  of 
attack  therefore  must  also  be  covered  by  skirmishers  in  the  sense  in  which  that 
term  has  always  been  understood.  What  formation  that  main  body  should  assume 
in  advancing  to  attack  is  the  problem  to  be  solved.  The  front  of  attack  may  be 
one  thing ;  the  front  of  advance  may  be  another.  The  front  of  attack,  by  which  I 
mean  the  front  of  actual  collision,  must  be  close  ;  the  front  of  advance,  before 
coming  into  actual  contact,  may  be  open,  the  intervals  being  filled  up  by  successive 
increments  from  the  rear.  But  there  are  two  points  which  are  borne  in  upon  me  as 
being  of  great  importance,  which  I  venture  to  submit.  Sir,  to  you  and  to  this 
assembly,  that  w^hatever  mode  of  advance  w^e  may  adopt,  if  we  adopt  the  open 
formation  for  advancing  to  attack  an  enemy's  position,  as  it  appears  we  must  do, 
the  feeding  of  the  front  of  advance  should  always  be  directly  from  the  rear ;  and 
that  in  no  case  ought  troops,  when  under  anything  like  an  effective  fire,  to  move  to  a 
flank,  even  for  ten  seconds,  if  it  can  possibly  be  avoided.  I  particularly  allude  to 
the  description  of  what  the  Duke  of  Wurtemberg  characterizes  as  the  "  concentric 
method  of  attack  "  in  this  pamphlet,  which  entirely  fails  to  commend  itself  to  my 
reason.    I  beg  to  submit  those  propositions  to  your  consideration. 

Major-Greneral  the  Right  Hon.  Sir  Percy  Heebeet,  K.C.B.  :  As  I  understand 
G-eneral  M'Dougall,  he  brings  forward  the  battle  of  Gravelotte  to  illustrate  the 
facility,  not  the  difficulty,  of  a  front  attack.  Now,  I  think  the  case  tends  exactly  the 
other  way.  The  enormous  superiority  of  the  Prussians  on  the  occasion  of  the  battle 
of  Grravelotte  has  been  entirely  put  on  one  side  by  my  gallant  friend.  The  superiority 
was  very  great  indeed  on  that  day.  I  do  not  allude  to  the  battle  of  Yionville  or 
Mars-la-Tour,  where  it  was  the  reverse,  but  to  the  battle  of  Gravelotte  proper.  What 
was  the  crucial  turning  point  of  the  battle  ?  It  w^as  the  second  attack  upon  Marshal 
Canrobert's  co7ys  cVat^mee.  The  attack  of  the  Guard  at  St.  Privat  was  the  greatest 
illustration  that  we  have  in  modern  times — I  wont  say  of  the  impossibility — but  the 
enormous  difliculty  of  front  attack  over  open  ground  upon  troops  that  are  prepared. 
When  the  Prussian  Guard,  in  conjunction  with  other  troops,  renewed  their  fiwt 
attack,  what  was  the  j^osition  of  affairs  ? 

1st.  The  German  corj)s  cCarmee  beyond  St.  Privat  had  developed  theu'  turning 
movement  and  flank  attack  against  the  French  right. 
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2ud.  The  attack  was  upon  Marshal  Canrobert's  corps.  Now  that  corj^s  was  the 
last  formed  of  the  Frenc]!  Army.  It  was  weak  in  men  and  incomplete  in  guns, 
haying  onlj  36  instead  of  about  80,  and  also  in  ammunition  waggons. 

It  liad  been  engaged  many  hours,  and  when  the  front  attack  Avas  renewed,  it  was 
positively  deficient  of  ammunition,  and  unable  to  keep  up  its  infantry  fire. 

I  say  that  that  is  a  strong  case  in  favour  of  the  theory  of  the  enormous  difficulty 
;anybody  will  have  to  contend  against  wlio  attacks  troops  in  open  ground  that  are  fairly 
jDrepared.  Of  course  a  case  like  that  where  the  ammunition  is  exhausted  in  actual 
fight,  is  an  exceptional  case,  and  cannot  be  held  to  decide  such  a  question. 

Lieut.-Col.  Owen,  R.A.  :  The  remarks  I  shall  have  to  make  will  be  simply  confined 
to  the  Service  to  which  I  have  the  honour  to  belong.    In  the  first  place,  with  regard 
to  massing  guns,  I  have  always  supposed,  till  about  a  couple  of  years  ago,  it  was 
pretty  generally  acknowledged  that  massing  guns  when  possible,  was  the  established 
principle.    Just  before  the  late  war,  we  constantly  heard  the  expression  used  by 
military  critics  in  lecture  rooms  and  in  the  nev»^spapers,  that  ^'  fire  should  be  conccn- 
^'  trated,  but  guns  should  not  be  concentrated."    Now  we  all  know  that  principle  is 
very  true  as  regards  siege  artillery  or  artillery  for  coast  defence  ;  but  when  you  come 
to  artillery  in  the  field,  I  am  very  glad  to  hear  the  subject  is  avcU  treated  by  Captain 
Brackenbury  and  to  hear  the  reasons  so  clearly  given  why  it  is  necessary,  in  order  to 
keep  proper  control,  and  in  order  to  preserve  the  common  object,  and  owing  to  the 
extent  of  ground  required  by  a  large  force  of  artillery,  that  the  guns  should  be  massed 
as  we  have  seen  done  during  the  late  and  some  former  wars.    There  are  one  or  two 
points  upon  which  I  have  certainly  not  always  followed  the  advocates  of  the  Prussians 
in  the  employment  of  artillery.    One  is  as  to  pushing  forward  artillery  on  the  line 
of  march.    I  have  no  doubt,  as  you  want  to  produce  an  efiect  at  the  beginning  of  an 
engagement,  that  is  the  correct  principle ;  but  under  some  circumstances,  as  when 
armies  are  operating  in  close  and  difficult  countries,  it  seems  to  me  it  would  be  a 
Yery  dangerous  proceeding  to  press  forward  very  large  numbers  of  carriages  and 
artillery  which  are  practically  helpless  on  the  march,  and  w^hich  might  lead  to  great 
disaster.    I  think  I  am  borne  out  in  that  view  to  a  great  extent  by  what  Colonel 
Hamley  says  in  the  thu^d  edition  of  his  book  recently  published.    There  is  another 
point  which  I  was  glad  to  hear  Captain  Brackeabury  mention,  and  that  was,  that 
although  it  is  considered  necessary  to  push  forward  artillery  at  the  commencement 
of  an  action,  still  it  is  extremely  desirable  to  keep  a  certain  reserve  of  artillery  for  a 
decisive  moment.    We  are  all  aware  of  many  cases  when  such  a  reserve  has  proved 
of  great  benefit.    For  instance,  take  the  battle  of  Lutzen,  where  the  Prussians  and 
Russians  had  over  400  guns.    The  French  had  more  than  200  guns  less  ;  yet  by  a 
wise  economy  of  artillery  at  the  early  part  of  the  action.  Napoleon  managed  at  the 
decisive  moment  to  bring  this  force  into  play,  and  with  the  assistance  of  it,  j^repared 
the  way  for  the  infantry  who  decided  that  battle.    Many  other  instances  will  occur 
to  most  of  your  recollections.    There  is  another  point,  and  that  is  the  formidable 
power  of  shrapnel.    There  is  no  doubt  we  have  never  yet  seen  what  can  be  done  by 
shrapnel  fire  from  rifled  guns  in  the  field  and  under  favourable  circumstances.  The 
fire  of  shrapnel  was  advocated  some  years  ago  before  j'ifled  guns  were  introduced — 
very  strongly  advocated  by  Major-Greneral  Boxer,  and  a  great  number  of  experiments 
were  tried  to  compare  the  effects  of  shrapnel  with  those  of  round  shot,  projec  tiles  now 
of  course  utterly  discarded.   With  regard  to  the  effect  of  shrapnel  fired  over  troops,  it 
must,  however,  be  remembered  we  have  several  very  great  difficulties  to  contend 
with  which,  I  think,  do  not  apply  to  the  use  of  common  shell.    In  the  first  place, 
you  are  obliged  to  use  shrapnel,  necessarily  a  weak  shell,  with  a  large  charge  that 
gives  the  shell  a  high  velocity,  or  the  effect  of  the  shrapnel  is  very  little.  That  being 
the  case,  there  is  very  great  danger  of  either  the  fuse  or  the  shell  itself  giving  way. 
And  besides  that,  supposing  the  fuse  is  not  properly  set.  or  the  burst  of  a  previous 
shell  in  the  air  not  rightly  judged,  you  may  get  premature  explosion  not  at  the 
muzzle  but  very  short  of  the  object.    Now,  premature  explosion  of  a  shi'apnel  shell 
from  a  rifled  gun  would  be  a  much  more  formidable  thing  than  it  was  even  from  a 
smooth-bore  gun  ;  and  I  think  we  may  comfort  ourselves  as  to  what  we  have  recently 
heard  of  the  French  guns  firing  with  velocities  of  2,000  feet  a  second ;  and  be 
assured  that  we  have  nothing  out  of  the  common  to  fear  from  such  guns  in  service 
in  the  field.    If  these  velocities  are  attained,  the  practical  use  of  shrapnel  will  be 
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almost  impossible.  Very  few  shells  and  fuses  would  stand  the  charges  necessary  to 
give  these  liigh  velocities,  and  if  we  look  at  the  gunnery  point  of  the  question,-  I 
cannot  see  myself  that  there  is  very  great  advantage  in  these  high  velocities  for  field 
guns,  as,  besides  increasing  the  chances  of  accident  to  gun  or  projectile,  they  make 
the  regulation  of  the  fuses  and  the  practice  at  troops  behind  cover  more  difficult.  I 
can  mention  an  instance  of  the  fire  of  shrapnel  over  the  heads  of  troops.  During 
the  attack  on  the  Redan,  General  Rormann,  the  Relgian  Officer,  states  that  the 
Russians,  who  gallantly  mounted  the  parapets,  were  mown  down  by  the  fire  of 
shrapnel  from  the  left  attack  by  the  naval  brigade.  Perhaps  you  would  excuse  my 
saying  that  I  remember  from  the  5-gun  battery  (right  attack)  doing  the  same  thing 
myself  at  the  proper  left  flank  of  the  Redan.  We  fired  over  the  heads  of  the  infantry 
that  were  assaulting,  though  certainly  it  was  rather  a  dangerous  thing  to  do.  You: 
must  remember,  however,  that  the  flank  of  the  Redan  was  200  or  300  yards  beyond 
the  salient,  and  it  was  shghtly  to  the  right.  I  mention  that  to  show  that  shrapnel 
might  have  to  be  fired  over  the  heads  of  troops,  but  only  with  great  care  ;  and  I 
wish  to  point  out  that  as  common  shell  are  not  liable  to  premature  explosion,  and 
need  not  be  burst  short  of  the  object,  they  are  therefore  safer  projectiles  for  firir/g 
over  troops  than  shrapnel.  One  other  point  I  should  like  to  mention  is,' — the  exe- 
cution that  may  be  done  with  common  shell,  fired,  as  they  do  on  the  continent,  with 
reduced  charges,  which  is  of  some  importance.  There  are  many  circumstances  in 
which  troops  would  be  as  safe  from  fire  with  large  charges  as  they  would  in  this  room. 
In  the  attack  of  troops  behind  good  cover  of  villages,  and  so  on,  it  would  be  a  very 
great  advantage  to  fire  common  shells  with  reduced  charges.  The  Russian,  Prussian, 
and  other  artilleries  carry  a  certain  number  of  reduced  charges  besides  the  ordinary 
charges ;  and  I  cannot  help  thinking  it  would  be  a  wise  thing  for  us  to  do  the  same, 
in  order  that  we  might  have  the  opportunity  of  reaching  troops  sheltered  from  any 
other  fire. 

General  Sir  William  Codeington,  G.C.B.  :  I  should  wish  in  a  few  words,  not- 
withstanding the  presence  of  many  artillery  Officers,  to  refer  to  the  infantry,  which 
I  consider  the  principal  arm  of  the  service.  I  will  incidentally  mention  the  firing 
over  their  heads  in  action.  As  Colonel  Owen  has  said,  if  there  is  a  failure  of  shrapnel 
which  is  said  to  be  most  destructive  against  an  enemy,  if  there  is  failure  of  a  fuze,  it 
is  a  very  serious  thing  for  your  own  advancing  troops.  Whether  artillery  could  get 
upon  the  flanks  so  as  to  keep  clear  as  much  as  possible  of  the  line  of  advance,  is  a 
point  that  must  depend  upon  the  nature  of  the  ground.  It  is  very  convenient  for 
artillery  to  take  up  a  position,  say  2,500  or  3,000  yards  in  the  rear  ;  but  it  is  a  very 
different  question  for  the  men  whose  heads  are  fired  over.  In  action  I  believe  it  is 
the  case,  and  those  who  have  seen  more  service  than  myself  will  be  able  to  confirm  it» 
that,  in  the  midst  of  the  row  you  cannot  tell  where  shot  are  coming  from,  and  men 
who  are  being  fired  over  may  feel  that  the  shot  may  just  as  well  be  coming  from  th© 
enemy  as  from  their  own  people,  particularly  if  there  is  the  slightest  idea  of  the 
failure  of  a  fuse  in  your  own  shrapnel.  But  the  main  point  is  the  tactical  question 
with  regard  to  infantry.  I  have  heard  the  expression  used,  of  "  an  extremely  rigid 
line."  I  do  not  know  why  a  line  is,  because  it  is  a  line,  to  be  so  very  rigid.  The 
very  nature  of  the  ground — take  even  Aldcrshot  or  any  country  like  Chobham,  where 
there  are  hills — the  very  nature  of  the  ground  prevents  it  being  what  is  called  a 
rigid  line.  Nor  do  I  understand  what  very  material  difference  there  is  between  the 
principle  of  a  battalion  having  skirmishers  in  front,  with  supports  in  rear,  and  then 
a  column  in  reserve,  which  was  at  that  time  out  of  fire,  and  the  new  or  the  Prussian 
line  of  advance.  There  are  equally,  in  both  cases,  skirmishers  ;  there  are,  equally^ 
in  both  cases,  supports  ;  and  equally,  in  both  cases,  there  is  a  reserve.  Before  the 
war,  we  saw  in  the  Prussian  manoeuvres  an  immense  deal  of  column  movement, 
which,  certainly,  was  erroneous  ;  and  we  have  seen  that,  in  the  war,  that  column 
movement  produced  the  frightfid  losses  at  St.  Privat,  and,  I  think,  at  other  places. 
The  result  has  been,  that  the  Prussian  system  that  was  supposed  to  be  so  good  before 
the  war,  was,  after  the  experience  of  the  war,  entirely  done  away  with  as  to  columns 
under  fire. 

Now,  a  word  about  the  skirmishing.  My  impression,  having  seen  a  certain 
number  of  the  Prussian  troops  skirmish  in  ]3eace,  is  that  they  advancj  in  rather  close 
order,  that  is  to  say,  at  about  three  paces  distance.    If  the  supports,  viz.,  the  com- 


TO  MEET  THE  REQUIREMENTS  OF  THE  PRESENT  DAY.  643 


pany  columns  in  rear,  which  arc  really  the  feeding  supports,  come  up  into  tlie  front 
line  of  attack,  what  is  that  but  the  concentration  of  a  line  for  attack  ?  It  seems  to  me 
that  the  very  object  and  purpose  of  having  those  reserves,  is  to  make  a  concentrated 
effort  by  line,  and  to  do  what  the  English  Service  did  before,  namely,  to  attack  in 
line.  I  do  not  mean  to  say  the  same  line  will  go  over  the  distance  now  under  infantry 
fire  that  it  could  formerly  ;  it  would  be  absurd  to  suppose  so,  but  for  the  last  effort 
you  will  not  get  skirmishers  to  succeed  against  a  position  where  there  is  shelter  and 
solid  defence.  It  is  almost  acknowledged  that  such  a  position  is  unassailable  in 
front,  and  yet  skirmishers  are  supposed  to  attack  this  body  that  is  under  shelter  and 
concentrated,  and  are  supposed  to  succeed  as  skirmishers.  I  do  not  see  that  this  is 
likely  to  be  the  result  until  you  have  brought  up  the  successive  supports  so  as  to 
fill  the  intervals  between  skirmishers,  thus  forming  that  line  to  which  objection  is 
taken,  but  which  you  certainly  do  want  to  make  a  concentrated  attack  upon  a  con- 
centrated enemy.  I  should  rather  like  the  lecturer  to  explain  any  difference  between 
the  Prussian  system  and  the  English  system  in  that  respect,  namely,  when  once  the 
troops  are  in  immediate  contact  with  the  enemy. 

Lieut. -Gren.  Sir  Lintorn  Simmons,  K.C.B.,  R.E.  :  It  appears  to  me  there  is  a 
distinction  without  any  very  great  difference  on  this  question  of  line.  Captain 
Brackenbury  has  explained  that  at  the  moment  of  contact  with  the  enemy,  the 
attacking  body  is  in  line,  and,  moreover,  in  tolerably  close  line ;  the  great  difference 
seems  to  be  whether  that  line  is  to  be  formed  at  a  distance  and  moved  up  as  a  line, 
or  whether  it  shall  be  moved  up  in  small  units,  taking  advantage  of  all  available 
cover  till  they  come  in  contact  with  the  enemy.  Captain  Brackenbury  gave  a  most 
lucid  explanation  of  the  manner  in  which  the  Prussians  advance  by  their  company 
columns,  which,  according  to  his  description,  are  not  columns  in  the  sense  in  which 
the  term  is  ordinarily  used  in  England  ;  they  are  small  bodies,  which  can  be  readily 
thrown  into  line,  or  into  any  other  formation,  so  as  to  take  advantage  of  any 
accidental  cover  they  may  find  in  their  front.  The  consequence  is,  that  a  batta- 
lion, instead  of  advancing  in  a  regularly  formed  line,  with  a  front  of  300  yards,  is 
broken  up  into  a  number  of  units  ;  the  Prussians  break  it  up  into  four,  we  break  it 
up  into  eight ;  and  those  small  units  are  under  the  immediate  control  of  their  respec- 
tive commanders,  and  can  be  at  once  thrown  into  any  formation  that  may  be  prefer- 
able, without  reference  to  superior  authority,  but  subject  to  the  instructions  they  have 
received  as  to  the  object  to  be  attained.  For  my  own  part,  I  do  not  believe  it  is 
possible,  since  the  introduction  of  breechloaders  and  rifled  artillery,  to  advance  a 
battalion  in  line  from  the  distance  at  which  it  is  now  necessary  to  deploy  until  it 
eomes  in  contact  with  the  enemy.  With  respect  to  artillery  fire,  I  think  the  expe- 
rience of  the  war  of  1870  is  very  clear  as  to  the  possibility  and  absolute  necessity 
of  firing  over  troops.  In  the  attack  on  Saiijt  Privat,  w^hich  has  been  referred  to 
several  times,  the  Gruards  advanced,  covered  by  a  line  of  skirmishers,  to  within 
400  yards  of  the  village,  with  their  supports  and  reserves  in  column  behind  them; 
when  the  advance  was  checked,  the  whole  body,  including  the  skirmishers,  lay  down 
without  retiring,  and  the  artillery  fire  was  continued  over  tlieir  heads  until  the 
attack  was  renewed,  w^hen  the  French  artillery  had  retired.  Whether  these  latter 
were  obliged  to  retire  in  consequence  of  the  effect  of  fire,  or  of  failure  of  their 
ammunition,  I  do  not  know,  but  the  72  guns  were  withdrawn  before  the  Guards 
resumed  their  attack.  Then  at  Sedan  we  have  a  remarkable  instance  which  illus- 
trates the  Prussian  system  of  attack,  as  well  as  any  example  during  the  late  war.  The 
19th  brigade,  5th  corps,  attacked  between  Illy  and  Floing  witli  four  battalions,  two 
in  the  first  line,  in  their  usual  formation,  and  two  in  second  line.  These  battalions 
advanced  against  the  position  occupied  by  the  French  over  ground  wdiich  was  entirely 
exposed  throughout  the  whole  of  the  advance.  They  went  into  a  valley,  and  by  the 
time  they  got  to  a  small  brook  which  ran  through  it,  the  front  line  had  absorbed  the 
supports.  They  advanced  up  the  hill  by  successive  rushes  for  short  distances,  till 
at  length  it  absorbed  the  reserve.  There  was  a  still  fresh  rush,  and  by  the  time  they 
came  in  contact  with  the  French,  the  whole  four  battalions  were  in  one  li]ie  ;  and 
that  is  precisely  the  line  adopted  by  ourselves.  The  thin  line  in  which  the  British 
Army  has  always  fought,  which  is  often  regarded  as  our  national  formation  for 
battle,  and  one  which  is  calculated  to  draw  forth  the  best  qualities  of  our  soldiers. 
It  is  the  manner  in  which  that  Line  is  to  be  brought  to  the  front  in  contact  with  the 
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enemy  tliat  appears  to  me  to  be  the  question  at  issue.  To  follow  up  that  attack,  tho 
Prussians  failed  ;  they  fell  back  a  short  distance  under  cover.  Immediately  the  guns 
behind  at  very  considerable  ranges,  2,000  to  2,500  yards,  opened  with  immense  effect 
on  the  French  on  the  hill.  The  French,  notwithstanding,  came  over  the  brow  of  the 
hill  three  successive  times,  to  drive  the  Prussians  down.  The  Prussians  repulsed 
them,  and  eventually  succeeded  in  gaining  a  house  on  the  top  of  the  hill,  and  then 
the  hill  itself  was  carried.  That  is  a  good  illustration  of  the  manner  in  which  the 
line  is  formed  by  the  successive  absorption  of  the  units  in  its  rear.  With  regard  tC' 
what  dropped  from  my  friend  Colonel  Owen,  as  to  artillery  being  in  fronton  the  line 
of  march  prejDaratory  to  a  battle,  it  appears  to  me  that  this  is  an  essential  at  present. 
The  advanced  guard,  or  the  troops  whom  you  may  call  the  escort  or  supports  for 
the  artillery,  should  no  doubt  be  strong  enough  to  secure  the  artillery  from  being 
surprised  either  in  close  or  open  ground.  On  coming  in  contact  with  the  enemy,  the 
artillery  at  once  comes  into  position  with  as  great  force  as  can  be  collected  at  the 
time,  the  stronger  the  better.  I  think  tlie  whole  experience  of  the  war  sliows  that 
the  attack  of  infantry  must  be  prepared  by  artillery,  and  therefore  unless  the 
artillery  is  well  to  the  front,  valuable  time  will  be  lost  in  the  preparation  for  attack  j 
time  so  lost  on  tlie  part  of  the  assailants  is  time  gained  on  the  part  of  the  defenders, 
and  will  often  enable  them  to  bring  up  reserves  and  defeat  attack,  which  should 
therefore  be  prepared  and  followed  up  with  the  greatest  promptitude.  There  is  one 
point  in  connection  with  the  diagrams  exliibited  by  Captain  Brackenbury  of  great 
importance  to  which  I  would  venture  to  allude.  It  appears  to  me  that  the  two 
systems  of  attack  there  shown  differ  very  materially  in  principle.  In  the  one 
(Diagrams  Nos.  9,  12,  and  14)  the  front  of  command,  including  the  supports  and 
reserves,  in  contact  with  the  enemy,  is  reduced  to  137  yards.  In  the  other  (Diagrams 
ISTos.  12  and  13)  it  is  875  yards.  But,  Sir,  these  are  full-sized  battalions,  or  batta- 
lions of  something  like  800  men,  whereas  battalions  in  the  ordinary  practice  in  field 
manoeuvres  are  300  or  400  strong — rarely  more  than  400.  JSTow,  it  is  a  totally 
different  tiling  to  cover  a  front  of  battalions  of  400  men  each,  with  skirmishers, 
from  what  it  is  to  cover  a  front  of  battalions  of  800  each ;  and  experience  with  the 
smaller  battalions  may  lead  to  a  faulty  system  of  working  with  the  larger  battalions  j 
in  covering  the  front  of  400  you  reduce  the  front  of  command  in  immediate  contact 
with  the  enemy  by  one-half,  leaving  the  Commander  a  front  of  438  yards  to  observe, 
whereas  with  large  battalions,  when  a  whole  brigade  is  covered  by  a  single  battalion, 
he  has  a  large  front,  and  I  question  exceedingly  whether  any  man  in  immediate 
contact  with  the  enemy  can  possibly  control  a  front  of  875  yards.  As  to  the  obser- 
vation that  we  must  depend  upon  horses,  I  think  it  is  very  questionable,  in  fact,  I 
doubt  whether  any  mounted  Officer  would  be  able  to  remain  for  any  length  of  time 
in  close  contact  with  the  enemy.  In  the  figure  (Diagram  No.  14)  there  is  a 
system  of  support  from  front  to  rear  by  troops  wdio  work  together  under  the  same 
Commander.  The  support  moves  up,  and  is  absorbed  in  the  line  of  skirmishers,  or 
extends  that  line  to  a  flank,  according  to  circumstances,  trusting  to  the  Officer 
commanding  in  the  rear,  w^lio  naturally  looks  after  his  own  men  and  their 
safety,  to  supply  its  place,  or  if  he  finds  them  out-flanked,  to  save  them  by  extending 
on  the  exposed  flank  ;  whereas,  in  the  other  case  (Diagram  No.  13),  the  reserves 
belong  to  other  regiments,  and  there  may  be  a  hesitation  on  the  part  of  the  Com- 
manding Ofilcers  to  break  up  their  battalions  and  let  them  out  of  hand  for  a 
purpose,  the  object  of  which  is  perhaps  not  clearly  seen.  There  is,  therefore,  a  very 
great  advantage  in  one  man  having  to  look  after  a  certain  limited  proportion  of  the 
field.  High  education  in  war  training  is  absolutely  necessary,  high  education  not 
only  of  Officers  but  of  men ;  it  must  commence  with  the  soldier,  then  extend  to  the 
Non-commissioned  Officer  wdio  commands  a  small  section,  and  so  on  throughout  the 
whole  chain  of  command.  A  very  high  degree  of  training  is  absolutely  nccessaiy„ 
I  have  only  to  say  I  think  Captain  Brackenbury  has  dealt  with  the  whole  subject  so 
fully,  that  we  owe  him  our  very  best  thanks. 

Major  C.  B.  BEACKEXBrET,  R.A.  :  Concerning  the  vexed  question  of  front  attack 
of  infantry  upon  infantry,  I  would  remark,  as  I  have  seen  it  actually  carried  out 
very  often  in  war,  that  the  great  difference  in  principle  between  the  Prussian  practice 
in  combat  and  our  system  of  line  is  in  the  extent  of  carrying  out  the  law  of  respon- 
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sibility.    In  tlie  Prussian  practice  tlic  system  of  responsibility  is  carried  down  even 
so  far  as  to  a  couple  of  men  skirmishing  together ;  they  are  responsible,  not  to  any 
great  degree,  bat  for  their  own  lives  and  for  the  lives  of  such  men  as  are  behind 
them.    Those  men  so  working  attain  by  habit  to  such  a  condition  of  steadiness  in 
warfare  tliat  I  have  seen  them  again  and  again  lift  up  tlicir  rifles  and  take  aim  and, 
when  their  enemy  moves,  lower  their  rifle  without  firing.    Enah  man  learns  to  hide 
himself,  to  take  care  of  himself,  and  mark  his  enemy.    In  our  line  the  men  can  only 
hide  by  word  of  command,  and  they  are  hardly  able  to  take  aim  at  their  enemy. 
Colonel  Owen  spoke  against  artillery  being  near  tlie  front  on  the  march.    Now  it  is 
very  certain  that  artillery  and  infantry  encumber  each  other  on  the  march.  Artillery 
walks  slower  than  infantry  does,  but  its  slowest  trot  is  faster  than  the  quickest 
infantry  walk  ;  the  two  arms  therefore  incommode  each  other.    The  general  idea 
novi  is  that  wherever  it  is  possible  the  main  bulk  of  the  artillery  should  march  Oir  a 
road  parallel  to  that  of  the  infantry,  escorted  by  cavalry  ;  and  this  is  more  possible 
than  is  usually  supposed,  because  there  are  now  so  many  roads.     The  lecturer 
m.entioned  one  question  which  has  not  been  touched  upon  in  the  discussion,  namely, 
whether  artillery  is  able  to  withstand  the  attack  of  infantry.    It  may  be  improbable 
that  artillery  can  advance  against  infantry,  but  I  consider  it  quite  certain  that  a  well- 
served  artillery  properly  supported  will  resist  the  attack  of  infantry.  One  battery  of 
six  guns  might  not,  but  it  is  a  very  different  affair  when  there  come  to  be  fifty  guns  in 
line  ;  the  enormous  amount  of  fire  then  developed  enables  the  huge  battery  to  defend 
itself.    Heavier  guns  can  be  used  now,  and  a  longer  range  is  practicable  if  you  have 
heavier  guns.    I  may  mention  one  fact  told  me  the  other  day  in  France,  that  when  the 
troops  entered  Paris  in  the  time  of  the  Commune,  the  Communists  fired  at  them 
from  a  range  of  5,000  yards,  with  E-effye  guns,  and  the  slaughter  in  the  Trocadero  was 
so  great  that  the  troops  were  obliged  to  quit  the  place.    To  make  proper  use  of  long 
range  we  must  of  course  have  accurate  aim.    A  great  deal  of  the  new  tactics  of  artil- 
lery must  depend  upon  the  extent  of  the  zone  which  the  guns  are  able  to  command. 
In  many  cases  the  guns  in  the  front  line  will  assume  the  power  formerly  only  possible 
to  the  guns  which  waited  in  reserve,  that  is  to  say,  the  power  of  defending  the 
flanks  against  attack. 


Note  hi/  Major  C.  B.  BracJcenburi/. — As  the  time  named  by  Prince  Arthur  for 
the  duration  of  the  discussion  had  already  expired  when  I  was  called  upon  to  speak, 
I  felt  constrained  to  curtail  the  remarks  I  should  otherwise  have  made.  With  the 
permission  of  the  Council,  I  will  add  something  in  the  form  of  a  note,  especially  as 
Captain  Brackenbury  left  England  immediately  after  the  lecture. 

1.  There  appears  to  be  a  common  misunderstanding  as  to  what  is  the  substitute 
proposed  for  the  English  form  of  lino  by  those  who  deny  the  adaptability  of  the  old 
formation  to  modem  requirements. 

The  advocates  of  a  development  maintain  that  the  fire  of  modern  weapons  is 
so  deadly  that  no  troops  in  the  world  can  retain  any  formation  whatever  under  its 
efiects  at  close  range  delivered  by  an  enemy  who  is  either  lying  down  or  covered 
by  accidents  of  the  ground.  It  is  not  merely  that  the  courage  of  the  troops  fails, 
but  that  the  formation  is  physically  broken  up  by  the  fall  of  vast  numbers  in  an 
extremely  short  space  of  time. 

It  is  plain  therefore  that  the  inevitable  break  of  formation  must  be  met  in  some 
way.  The  only  question  is — How  ?  It  would  be  demoralizing  to  consider  the 
first  line  beaten  and  send  another  to  take  its  place,  suffering  of  course  exactly  in  the 
same  manner. 

It  is  proposed  to  recognize,  the  fact  that  the  troops  which  arrive  within  charging 
distance  of  the  enemy  must  do  so  in  open  order,  better  surely  so  than  in  broken 
ranlcs.  The  proposal  is  simply  this.  Let  the  advanced  troops  in  open  order — call 
them  skirmishers  or  what  you  will — be  considered  as  the  fighting  hne.  Let  them  use 
all  the  ingenuity  to  be  found  among  Officers  and  men  in  covering  themselves  during 
their  advance  and  gaining  what  ground  they  can.  They  are  never  to  fall  back  on 
supports  nor  to  expect  a  body  of  troops  to  march  up  from  behind  for  their  protec- 
tion. But  they  are  to  expect  that  every  foot  they  win  will  be  kept  for  them  as  they 
push  on,  and  that  their  numbers  will  increase  by  a  gradual  process  of  feeding  from 
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The  Chairman  :  As  our  time  is  up,  I  propose  that  the  discussion  shall  end.  I 
only  hope  I  may  be  allowed  to  thank  those  Officers  who  have  spoken,  for  giving  us 
their  able  speeches. 

Captain  Brackenbtjrt  :  There  are  one  or  two  points  on  which  I  tliink  I  am 
bound  to  speak.  Lord  de  Ros  seemed  to  think  that  I  cast  a  doubt  upon  the  abihty 
of  the  younger  officers  of  the  British  Army. 

Lord  DE  Eos  :  Oh  no  ! 


their  friends  in  rear ;  and  they  are  to  be  ready  at  any  moment  to  seize  a  chance, — if 
the  enemy  is  shaken  or  has  his  attention  distracted  by  a  flank  attack, — a  chance  of 
rallying  to  any  Officer  who  may  call  them  and  of  charging  home  with  a  clieer. 

If  it  be  admitted  tliat  such  a  process  or  else  failure  must  occur  in  war,  it  appears 
certain  that  it  should  be  practised  in  peace,  otherwise  the  men  will  feel  confused  by 
what  w^ill  seem  to  them  a  fatal  looseness.  Hence  arises  the  necessity  for  instituting 
a  drill  which  shall  teach  steadiness  in  attacking  upon  the  principles  now  stated, — 
j^rineiples  not  by  any  means  adverse  to  that  held  by  England  when  she  set  her  lines 
against  the  Continental  columns,  but,  on  the  contrary,  natural  growths  from  the 
root  of  the  line  idea.  For  the  principle  of  the  line  was  the  development  of  a  wide 
front  of  fire  with  comparatively  slight  exposure  to  the  enemy's  artillery.  The  system 
proposed  carries  these  advantages  a  step  further.  The  line  required  steadiness  and 
discipline.  The  fighting  open  order  line  fed  from  the  rear  requires  more  steadiness 
and  more  discipHne.    Surely  this  ought  to  be  no  objection  to  Englishmen. 

2.  Artillery  may  hold  its  place  against  infantry,  provided  it  have  reason  to  expect 
succour  in  a  short  time  and  be  not  altogether  unprovided  with  escort.  Small  broken 
bodies  of  infantry  may  indeed  slip  on  unperceived,  but  can  efiect  little  against  the 
great  batteries  which  ought  to  be  accumulated. 

Infantry  can  kill  men  but  cannot  kill  guns.  E^en  one  or  two  gunners  left  with  a 
gun  can  work  it,  and  have  done  so,  in  our  service  again  and  again.  The  fire  of 
artillery  has  much  more  power  of  demoralizing  the  enemy  than  would  appear  from 
the  number  of  men  who  fell  killed  or  wounded  under  its  elfects. 

When  a  number  of  guns  support  each  other  they  give  a  flank  as  well  front  fire  on 
every  spot  in  front  of  them. 

A  cavalry  escort  will  check  infantry  by  merely  showing  itself  when  in  combination 
with  guns. 

Limbers  can  generally  be  sheltered,  or  at  the  worst,  if  the  horses  face  towards  the 
rear,  the  limbers  wdll  act  to  great  extent  as  shields  for  the  animals  from  infantry 
fire.  Why  should  not  bullet-proof  shutters  be  carried  with  the  limbers  to  protect 
the  horses  ? 

3.  There  can  be  no  place  absolutely  right  in  all  cases  for  artillery  on  the  march. 
Generally  its  most  useful  place  will  be  in  advance  of  all  except  the  advanced  guard 
and  still  more  advanced  cavalry.  Sometimes,  as  in  woods  and  defiles,  when  the 
enemy  is  at  hand,  it  would  be  dangerous  and  useless  to  have  the  artillery  in  front. 
But  those  who,  as  a  rule,  fear  for  the  guns  if  in  advance,  have  hardly  appreciated  the 
value  of  the  protecting  cavalry  veil  which  should  always,  w^hen  possible,  float  before 
the  head  of  the  columns. 

4.  Roads  are  now^  so  many  and  so  good,  that  artillery  is  easily  moved  in  all  civilized 
countries.  Long  range  renders  change  of  position  less  frequently  necessary,  there- 
fore artillery  horses  are  less  constantly  overworked  in  war,  and  may  be  kept  in  perfect 
condition.  The  use  of  heavier  field  guns  is  for  these  reasons  quite  practicable  ;  but 
long  range  with  powerful  projectiles  is  useless  without  range-finders,  which  have 
not  yet  received  the  attention  they  deserve  in  this  or  any  other  country. 

5.  It  w^as  proved  again  and  again  in  the  late  war  that  gray  horses  attract  the 
attention  of  an  enemy  more  than  those  of  any  other  colour.  Grray  batteries  invariably 
sufiered  much  more  than  the  others. 

6.  The  old  dispute  between  massing  guns  or  concentrating  the  fire  of  separated 
batteries  is  held  by  all  who  have  seen  war  on  a  modern  scale  as  unpractical.  So 
many  guns  are  brought  into  action  at  once,  sometimes  before  the  infantry  are  engaged 
at  all,  that  the  only  difficulty  is  how  to  find  positions  enough  for  them,  whence  a  good 
view  of  the  enemy  can  be  obtained. — C.  B.  B. 
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Captain  Brackexbuiiy  :  Or  rather  that  I  think  they  are  not  fit  for  any  posi- 
tion in  which  they  may  be  placed.  I  am  the  son  of  an  officer  who  fouglit  as  a  subaltern 
in  the  Peninsula  and  was  wounded  as  a  subaltern  at  Talavera  and  Salamanca.  I  am 
myself  only  a  captain,  and  not  yet  very  old,  so  that  I  should  certainly  be  fouling 
my  own  nest  if  I  were  to  speak  disparagingly  of  the  younger  Officers  of  the  British 
Army.  What  I  do  say  is  this,  and  I  hear  it  on  every  side,  and  I  have  heard  it  from 
the  younger  Officers  of  your  Royal  Highness' s  battalion,  that  they  know  that  they 
have  not  got  the  fighting  training  they  require.  They  do  not  learn  for  example  how 
to  attack  an  enemy  in  a  wood,  how  to  move  to  the  attack  on  different  natures  of 
ground,  and  they  crave  and  beseech  to  be  taught. 

Lord  DE  Ros  :  That  is  the  ignorance  which  I  denied. 

Captain  Beackenbijey  :  I  assure  his  Lordship  that  they  admit  it  themselves.  As 
to  the  question  of  firing  over  the  head  of  infantry,  if  it  were  possible  to  avoid  it,  it 
would  be  most  desirable  to  do  so.  There  is  always  the  risk  of  premature  explosion, 
but  when  the  whole  front  of  the  position  becomes  covered  with  infantry,  there  are 
only  two  choices  open  ;  one  is,  that  the  artillery  advance  in  front  of  the  infantry, 
which  I  think  scarcely  any  one  would  desire,  or  else  it  must  fire  over  the  heads  of 
its  own  troops,  unless  it  ceases  firing  altogether.  Sir  Lintorn  Simmons  has  fully 
answered  the  question  put  by  Sir  "VYm.  Codrington  as  to  the  system  of  attack  which 
I  advocate,  and  the  system  used  by  the  Prussian  army  up  to  this  time.  The  difference 
is  simply  this.  The  final  rush,  I  perfectly  admit,  is,  in  either  case,  made  by  a  line  of 
troops,  but  the  whole  point  is  the  way  in  which,  in  the  first  place,  the  troops  are 
brought  up  to  deliver  the  necessary  fire  which  must  demoralise  the  enemy  before 
that  rush  can  by  any  possibility  be  made.  In  the  one  case,  the  attempt  is  made 
to  move  up  a  battalion  or  a  half  battahon  in  line,  as  laid  down  in  our  new  order ; 
where  it  is  said  that  the  reserve  half  battalion,  if  there  is  a  chance  of  advancing 
against  the  enemy,  is  to  deploy  into  line,  and  to  advance  and  pass  through  the  skir- 
mishers to  attack  a  position  which  will  even  then  be  300  yards  off.  They  must  thus 
advance  in  a  line  of  half  battahon  over  1,000  yards.  In  the  other  case  the  shooting, 
fighting,  skirmishing  line,  is  fed  by  small  bodies  brought  up  in  succession  in  extended 
order,  and  then  there  is  only  left  the  last  300  yards'  rush  for  the  reinforced  flexible 
line,  a  line  to  all  intents  and  purposes,  when  the  last  grand  attack  has  to  be  made, 
and  I  believe  that  this  advance  can  now  only  reap  the  fruits  of  the  fire  and  cannot 
itself  be  the  chief  demoralizing  element. 

The  Chairman  :  I  am  sure  I  am  expressing  the  opinions  of  all  here  present  in 
thanking  Captain  Brackenbury  most  sincerely  for  his  able  and  excellent  lecture  on 
tliis  very  important  subject, — a  subject  which,  at  this  time  of  changes  in  drill  and 
tactics,  cannot  fail  to  be  of  the  deepest  interest  to  soldiers  of  every  branch  of  the 
Service.  My  friend,  Captain  Brackenbury,  has  had  great  opportunities  of  practically 
judging  for  himself  the  working  of  the  diff'erent  arms  in  the  field,  and  w^e  thank  him 
most  sincerely  for  having  brought  forward  this  subject  in  such  an  instructive 
manner. 


Monday,  May  19tli,  1873. 

Eear-Admiral  Sir  ASTLEY  COOPER  KEY,  K.C.B.,*  President, 
Royal  ISTaval  College,  Greenwich,  in  the  Chair. 
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■RIFLING  FOR  HEAVY  GUI^S. 

By  Captain  J.  P.  Morgan,  Pi;.A.,  Assistant  Superintendent  Royal 

Gunpowder  Factories. 

The  principles  of  rotation  are  very  recondite,  and  have  been  the  subject 
of  some  abstruse  investigation  ;  but  it  is  not  necessary  to  consider  them 
mathematically,  in  order  to  understand  their  application  to  the  rifling 
of  guns. 

They  may  be  briefly  stated  as  follows : — 

In  every  rigid  body  there  are  "  three  principal  axes,"  about  which 
the  body  is  capable  of  rotating  permanently. 

Two  of  these,  the  greatest  and  the  least,  are  "stable  axes  of  rotation," 
i.e.^  if  the  body  rotate  round  an  axis  having  a  very  small  inclination  to 
either  of  these  axes,  it  will  continue  to  rotate  without  further  diver- 
gence. The  medium  principal  axis  is  an  "unstable"  axis  of  rotation, 
i.G.^  if  the  body  rotate  round  that  axis  exactly,  it  will  continue  to  do  so ; 
but,  if  the  axis  of  rotation  be  inclined  to  it  in  the  very  least,  the  incli- 
nation will  become  greater  and  greater.  With  these  exceptions,  the 
body  will  not  rotate  permanently  round  any  axis,  but,  in  all  cases,  the 
axis  will  change  its  position  in  the  body  until,  at  last,  the  rotation  is 
round  its  shortest  axis,  vfhich  is  the  most  stable  of  all. 

When  a  body  rotates  round  a  stable  axis,  and  is  not  acted  uj^on  by 
impressed  forces,  the  axis  of  rotation  not  only  retains  its  position  in  the 
body,  but  also  in  space,  by  always  remaining  parallel  to  itself.  If, 
therefore,  there  was  no  resistance  of  the  air  to  an  elongated  projectile 
after  leaving  a  gun,  the  question  would  be  very  simple,  for,  all  that 
would  be  necessary  would  be  to  give  a  comparatively  feeble  rotation 
round  the  longest  axis,  and  the  shot,  by  virtue  of  the  rotation  imparted, 
would  go  nearly  point  foremost  for  a  considerable  part  of  its  trajectory. 
It  would  not,  however,  be  possible  to  make  the  projectile  strike  point 
foremost  at  very  long  ranges  in  vacuo,  and  when  we  find,  therefore,  in 
practice,  that  it  is  possible  to  make  rifled  projectiles  strike  point  fore- 
most, even  at  very  long  ranges,  we  infer  that  this  is  due  to  the 
resistance  of  the  air,  and  are  led,  not  only  to  consider  the  causes  which 
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produce  this  result,  but  the  simplest  method  of  obtaining  it.  It  cannot 
be  due,  as  some  suppose,  to  the  tendency  of  the  projectile  to  take  that 
position  which  gives  least  resistance,  for  then  there  would  be  no  neces- 
sity to  give  -any  rifling  at  all.  The  laws  which  regulate  the  action  of 
impressed  forces  on  a  rotating  body  have  been  pretty  well  determined, 
and,  though  they  do  not,  owing  to  the  difficulty  of  determining  the  re- 
sultant action  of  the  resistance  of  the  air,  enable  us  to  solve  this  question 
theoretically,  they  give  great  aid  in  drawing  correct  conclusions  from 
observations  derived  from  experiment.  Whatever  be  the  action  of  the 
resistance  of  the  air,  we  know  that  it  can  be  represented  by  two  forces, 
one  of  which  acts  through  the  centre  of  gravity  of  the  projectile  and 
tends  to  produce  a  change  in  its  velocity  and  direction,  while  the  other 
tends  to  produce  rotation  round  some  axis,  and  thus  tends  to  produce 
a  change  either  in  the  direction  of  the  axis  or  in  the  velocity  of  rotation, 
or  both. 

I  shall  consider  more  particularly  the  latter  of  these  two  forces. 

It  is  a  law  in  mechanics  that,  if  a  rotating  body,  whose  axis  and 
velocity  of  rotation  are  represented  in  direction  and  amount,  by  a  straight 
line,  be  acted  on  by  forces  v^hich  would  produce  another  rotation  whose 
axis  and  velocity  may  be  similarly  represented  by  another  straight  line, 
the  result  is  a  rotation  whose  axis  and  velocity  may  be  similarly  repre- 
sented by  a  straight  line  forming  the  diagonal  of  the  parallelogram  of 
which  the  two  straight  lines  are  the  sides.  All  these  lines  pass  through 
the  centre  of  gravity  of  the  body.  If  the  axis  of  rotation  be  a  stable 
axis,  and  the  forces  be  gradually  applied,  the  axis  does  not  change  its 
position  in  the  body,  but  only  in  space,  and  the  amount  of  change  is 
proportional  to  the  amount  of  force  applied,  compared  vvdth  the  force 
which  would  produce  the  original  rotation. 

This  law  may  be  illustrated  by  the  gyroscope.  If  the  gyroscope 
receive  a  rotation  which  to  the  spectator  is  seen  to  be  in  the  direction 
of  the  hands  of  a  clock,  it  may  be  represented  by  a  straight  line  dtravm 
in  the  direction  of  the  axis  towards  the  spectator.  If  now  a  vfeight  be 
hung  at  the  extremity  of  the  axis  towards  the  spectator,  this  tends  to 
produce  a  rotation  which  may  be  represented  by  a  straight  line  drawn 
from  the  gyroscope  to  the  left,  the  result  is,  that  the  axis  takes  up  a  new 
position  between  the  two,  and  moves  to  the  left.  If  the  weight  be  hung* 
at  the  extremity  of  the  axis  from  the  spectator,  the  tendency  to  produce 
rotation  will  be  represented  by  a  line  drawn  to  the  right,  and  the  axis 
will  move  to  the  right.  So  long  as  the  weight  is  suspended,  the  deflec- 
tion continues,  and  it  ceases  when  the  weight  is  removed.  It  will  be 
observed  that,  when  the  rotation  is  considerable  and  the  weight  not  too 
heavy,  the  deflection  is  almost  exactly  to  the  right  or  left ;  but,  if  the 
rotation  be  low  or  the  weight  considerable,  there  is  also  a  tendency  of 
the  point  of  suspension  to  drop,  so  that,  at  each  gyration,  it  descends 
lower  and  lower.  I  desire  that  this  fact  may  be  particularly  borne  in 
mind,  as  it  explains  why  it  is  necessary  to  give  a  considerable  rotation 
to  rifled  projectiles. 

Another  illustration  may  be  given  by  the  spinning  of  a  top.  The 
axis  round  which  rotation  is  given  is  a  principal  axis,  and  thus  there  is 
no  tendency  to  change  its  position  in  the  top.  If,  when  the  point  comes 
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down  on  fhe  ground,  tlie  axis  is  vertical,  tlie  top  will  at  once  spin 
steadily  on  tlie  ground.  Usually,  however,  tlie  axis  is  inclined  to  tlie 
liorizoiital,  and  the  weight  of  the  top,  acting  through  its  centre  of 
gravity,  tends  to  produce  a  rotation  round  an  axis  perpendicular  to  the 
axis  of  the  top.  The  position  of  the  axis  thus  changes  ;  and  at  first 
the  point  describes  large  circles,  rolling  on  the  ground,  the  axis  always 
being  inclined  inwards.  When  the  point  has  become  fixed  in  one 
place,  the  top  describes  complete  gyrations.  A  peculiar  motion  is  then 
observed,  for  the  gyrations  become  smaller  and  smaller,  until  the  top 
spins  on  a  vertical  axis  or  "  sleeps  "  as  it  is  called.  This  is  due  to  the 
friction  of  the  point  on  the  ground,  which  a  little  consideration  will 
show  ought  to  produce  this  effect.  As,  however,  the  rotation  becomes 
slower,  the  top  begins  again  to  gyrate,  and,  in  spite  of  the  friction  on 
the  ground,  the  gyrations  become  larger  and  larger,  until  the  point 
begins  to  describe  small  circles  on  the  ground,  and  the  top  wabbles. 
This  last  sort  of  motion  very  well  represents  the  motion  of  a  free  rigid 
body  rotating  under  the  influence  of  im23ressed  forces  of  comparable 
magnitude,  and,  as  we  shall  see,  has  to  be  considered  in  the  case  of 
rifled  projectiles  as  they  move  through  the  air. 

The  motion  of  the  earth,  which  produces  what  is  called  the  precession 
of  the  equinoxes,  is  another  illustration  of  the  same  sort  of  motion.  The 
shape  of  the  earth  is  that  of  an  oblate  spheroid,  and  may  be  considered 
as  a  sphere  enclosed  in  a  hollow  shell,  which  is  thickest  at  the  equator 
and  tapers  off  towards  the  poles.  The  attraction  of  the  sun  on  the 
sphere  has  no  tendency  to  produce  rotation ;  but,  on  the  shell,  the  at- 
traction of  the  sun  is  greater  on  the  half  nearer  than  on  the  half  more 
remote.  The  resultant  action  is  a  tendency  to  draw  the  equator  into 
the  plane  of  the  ecliptic,  and  produce  a  rotation  round  an  axis  perpen- 
dicular to  that  round  which  the  earth  rotates.  The  consequence  is  that 
the  earth  describes  a  huge  gyration,  once  in  about  25,000  years,  similar 
to  the  top  in  its  final  stages,  but  in  the  opposite  direction.  For  it  will 
be  observed  that,  whereas  the  weight  of  the  top  tends  to  increase  the 
angle  at  the  apex  of  the  cone  of  gyration,  the  attraction  of  the  sun  on 
the  earth  tends  to  diminish  it.  And  I  should  expect  to  find,  also,  if 
observations  could  be  made  for  the  gigantic  period  that  would  be  neces- 
sary, that  the  obliquity  of  the  ecliptic  is  gradually  becoming  less  and 
less.  It  appears  to  me  that  to  this  cause  is  |)robably  due  the  glacial 
periods  which  seem  to  have  covered  the  whole  surface  of  the  globe,  for, 
if  the  obliquity  be  becoming  less,  it  must  at  one  time  have  been  greater 
than  it  now  is  ;  and,  if  the  obliquity  at  one  time  has  been  very  great,  it 
would  be  sufficient  to  account  for  extreme  heat  and  cold,  every  year, 
all  over  the  globe.  There  is  another  action  which,  like  the  friction  of 
the  peg  of  the  top,  tends  to  retard  the  rotation  of  the  earth,  viz. :  the 
friction  of  the  tides,  which  Myer,  in  an  elaborate  calculation,  has  en- 
deavoured to  show  is  at  present  compensated  for  by  the  contraction  of 
the  bulk  of  the  globe.  The  ultimate  result  must  be,  if  sufficient  time 
be  allowed,  that  the  earth  will  present  only  one  side  to  the  sun,  a  con- 
dition which  we  find  in  the  case  of  the  moon  with  regard  to  the  earth, 
and,  which  Mr.  Rigg  has  suggested  to  me,  has  been  brought  about  by  a 
similar  cause.    Doubtless,  also,  the  fluid  interior  of  the  globe  will 
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exercise  a  disturbing  influence,  and,  considering  that  the  laws  which 
govern  a  fluid  body  in  rotation  under  the  influence  of  impressed  forces 
differ  in  the  results  produced  by  them  in  the  case  of  a  rigid  body,  it  has 
often  occurred  to  me  that  the  axes  of  rotation  of  the  two  are  not  coinci- 
dent, but  that  there  is  a  friction  between  the  two  surfaces  which 
produces  the  magnetism  of  the  earth,  and  also  may  be  the  cause  of  the 
periodic  risings  and  subsidences  of  the  crust  of  the  globe  so  well  known 
to  geology,  because  thus  the  two  equators  would  be  continually  altering 
their  positions  with  regard  to  each  other.  The  effect  of  the  laws  of 
rotation  on  the  solid  and  fluid  portions  of  the  globe  is  an  interesting 
speculation,  but  I  should  not  care  to  carry  it  into  the  dark  future, 
seeing  that  we  are  met  with  the  prediction  that  our  earth  is  not  destined 
to  last  for  ever.  The  three  laws — heat,  elasticity,  and  attraction  of 
gravitation — were  given  to  matter  in  the  first  three  days  of  creation. 
The  law  of  heat  appears  to  be  the  only  one  which  is  fading  away, 
but  the  promise  is,  "yet  once  again  I  shake  the  heavens  and  the 
earth,"  which  not  only  appears  to  establish  the  undulatory  theory  of 
heat,  but  also  may  explain  the  other  statement  that  the  elements  shall 
melt  with  fervent  heat,  or  be  dissipated  by  intense  incandescence  into 
space,  possibly  again,  under  the  influence  of  these  same  laws,  to  form 
new  worlds,  in  the  way  La  Place  has  shown  the  universe  to  have  been 
made. 

Seeing  therefore  that  the  laws  of  rotation  exist,  not  only  in  theory^ 
but  in  undoubted  fact,  no  explanation  of  the  motion  of  a  rifled  pro- 
jectile can  be  considered  satisfactory  which  leaves  them  out  of  account. 
If  the  shot  come  out  of  the  gun  perfectly  centred,  i.e.^  rotating 
round  its  longest  axis,  and  having  that  axis  coincident  with  the  line  of 
flight,  there  will  be  no  tendency  either  of  the  axis  of  rotation  or  of  the 
projectile  itself  to  deflect,  so  long  as  the  motion  is  in  a  straight  line, 
be(3ause  the  resistance  of  the  air  will  act  uniformly  all  round.  As  soon, 
however,  as  the  trajectory  has  begun  to  curve  downwards  under  the 
influence  of  gravity,  the  resistance  of  the  air  acts  more  on  the  under 
side  than  on  the  upper,  and  effects  will  be  produced  depending  on  the 
resultant  direction  of  the  resistance  of  the  air  in  relation  to  the  centre 
of  gravity.  If,  as  in  the  case  of  service  projectiles,  the  resultant  action 
be  through  a  point  of  the  axis  in  front  of  the  centre  of  gravity,  the 
shot  will  commence  to  gyrate  in  the  same  direction  as  a  top  ;  and,  the 
resistance  of  the  air,  acting  on  the  exposed  side  of  the  projectile,  will 
cause  it  to  be  carried  bodily  from  the  trajectory  in  the  direction  of  the 
deflection  of  the  point ;  but,  if  the  resultant  act  through  a  point  behind 
the  centre  of  gravity,  as  is  supposed  to  be  the  case  with  cylindrical 
shot,^  the  gyration  will  be  in  the  same  direction  as  that  of  the  earth, 
with  a  corresponding  deflection  of  the  shot.  In  both  cases  the  tendency 
is  to  gyrate  round  the  trajectory. 

The  rate  of^the  gyration  will  depend  on  two  things,  viz. : — the  amount 
of  original  rotation  given  to  the  shot,  and  the  amount  of  force  tending  to 
produce  a  second  rotation  round  an  axis  perpendicular  to  the  first.  If 
the  amount  of  orginal  rotation  be  low,  the  shot  will  begin  to  gyrate  with 
a  smaller  deflection  of  axis  than  if  the  rotation  be  great.  A  low  rotation, 
*  Proceedings  O.S.C.,  9th  May,  1864,  Minutes  11,804  and  11,805. 
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therefore,  is  to  be  preferred  to  a  high  rotation,  as  keeping  the  point  closer 
to  the  trajectory.  There  are  some  causes,  however,  which  interfere 
with  the  possibility  of  giving  a  very  low  rotation.  In  the  case  of  the 
top,  we  have  seen  that,  when  the  rotation  is  low,  the  gyi^ations  become 
larger  and  larger.  The  same  is  to  be  observed  in  firing  rifled  ser- 
vice shot  with  too  loAV  rotations.  They  seem  to  go  steadily  at  first, 
but  afterwards  begin  to  wabble  as  they  proceed.  In  the  case  of  the 
top,  we  saw  that  the  friction  of  the  peg  on  the  ground  tended  to 
diminish  the  size  of  the  gyrations,  but,  in  the  case  both  of  cylindricah^" 
and  service  shot,  the  friction  of  the  air  tends  to  increase  their  size,  for, 
according  to  the  principles  investigated  by  Eobins  and  Magnus,  the 
rotating  surface  carries  with  it  a  current  of  air  vfhich  meets  the  resist- 
ance of  the  air  in  different  directions,  and,  the  side  of  the  head  vfhich 
leads  the  gyration  and  is  rotating  inwards,  meets  a  greater  resistance 
than  the  opposite  side  which  is  rotating  outwards.  In  order,  therefore, 
that  the  gyrations  may  not  become  too  large  before  the  end  of  the 
trajectory  is  reached,  a  sufficient  amount  of  rotation  must  be  given. 
The  exact  amount  required  is  a  matter  well  v,- orthy  of  consideration, 
and  varies  in  different  guns,  not  only  according  to  the  length  and 
diameter  of  the  projectile,  but  also  according  to  the  amount  of  "  cen- 
tring "  the  shot  has  when  it  leaves  the  gun.  With  equal  masses,  the 
relative  stabilities  of  shot  varying  in  length,  may  be  expressed  inversely 
as  the  tvfist  in  calibres,  but  the  longer  projectile  allows  the  resistance  of 
the  air  to  act  vfith  a  greater  leverage,t  and  increased  rotation  must  be 
given  to  compensate  for  this.  After  the  necessary  allowance  has  been 
made  for  this,  the  main  cause  which  prevents  a  very  low  rotation  being 
given  is,  that  a  shot  rarely  ever  leaves  the  gun  exactly  centred.  If 
the  shot  come  out  not  centred,  but  having  an  initial  deflection  of  the 
axis,  it  at  once  commences  to  gyrate,  and  that  too  at  the  time  when  the 
resistance  of  the  air  is  the  greatest,  so  that  vfhen  a  properly  centred 
projectile  may  be  only  at  its  first  gyration,  a  projectile  not  properly 
centred  may  have  reached  its  second  or  third,  and  that  too  under  the 
adverse  circumstances  of  increased  resistance  of  the  air  which  the  other 
would  have  escaped.  In  order,  therefore,  to  prevent  the  large  gyrations 
being  attained  too  soon,  an  increased  rotation  has  to  be  given. 

As  an  illustration  of  the  effects  of  want  of  centring,  I  would  ofier 
the  bad  shooting  of  the  original  Lancaster  gun.     The  outrageous 

Proceedings  O.S.C.,  19tli  September,  1862,  Minute  7,381 ;  and  8tlL  May,  1863, 
Minute  9,015.  The  greater  unsteadiness  of  cjlindrical  shot  compared  Tvith  service 
shot  is  probably  caused  by  the  fact  that  the  flat  head  causes  greater  resistance  of  the 
air,  and  tlic  friction  acts  at  a  greater  leverage.  This  is  not  inconsistent  with  the 
supposition  that  cylindrical  flat-headed  shot  deflect  to  the  left,  because,  though  the 
resuhant  action  of  the  resistance  of  the  air  might  act  behind  the  centre  of  gravity, 
the  action  of  the  friction  would  probably  stih  be  felt  most  at  the  head,  where  rhe 
air  was  most,  though  uniformly,  condensed  all  round.  The  true  deflection  of  flat- 
headed  projectiles  cannot  as  jct  be  said  to  be  satisfactorily  determined. 

f  This  greater  leverage  is,  however,  compensated  by  the  smaller  surface  of  the 
head  which  is  exposed  to  the  resistance  of  the  air.  It  is  probable,  however,  that  the 
leverage  increases  more  rapidly  than  the  length  of  the  shot.  With  the  Snider  bullet 
the  resultant  action  of  tlie  resistance  of  the  air  must  have  acted  very  nearly  through 
the  centre  of  gravity,  else  the  very  low  spin  would  not  have  been  sufScient  to  insure 
the  very  tolerable  accuracy  of  fire  which  has  been  obtained  from  it. 
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system  of  rifling,  together  witli  the  badly  fitting  projectile  which  was 
adopted  in  this  gun  originally,  made  it  an  impossibility  for  the  shot  to 
come  out  properly  centred.  The  consequence  was  that  the  practice 
made  by  it  was  very  erratic,  even  with  very  high  velocities,  and  the 
very  considerable  rotation  which  was  given.  The  path  of  the  projectile 
could  be  traced  by  the  eye  as  it  described  a  sort  of  spiral,  sinuous,  or 
corkscrew  motion,  at  one  time  deflecting  to  the  right  and  then  to  the 
left,  and  so  on.  Yery  much  better  shooting  has  been  obtained  from 
guns  with  one-third  of  the  twist,  and  there  can  be  no  doubt  that  the 
reason  is  to  be  found  in  the  fact  that  they  delivered  their  projectiles 
better  centred. 

It  is  a  curious  fact  that,  with  our  service  projectiles,  the  deflection  is 
always  to  the  right,  and  to  this,  no  doubt,  is  due  the  accuracy  of  fire 
which  is  obtained  by  them  ;  for,  if  at  one  time  they  should  deflect  to  the 
right  and  at  another  to  the  left,  it  is  scarcely  possible  to  make  accurate 
practice.  A  very  crude  theory,  vfhich  I  am  sorry  to  say  has  found  very 
considerable  acceptance,  has  arisen  from  this  fact.    It  is  that  "a  shot 

rotating  rapidly  and  at  the  same  time  falling  in  the  air,  T*\dll  expe- 
"  rience  a  greater  pressure  underneath  than  above,  and  will,  therefore, 
"  roll,  as  it  were,  on  the  denser  air  below."  That  this  cannot  be  the 
case  is  at  once  evident,  when  we  remember  that,  according  to  the  prin- 
ciples determined  by  Robins  and  Magnus  in  the  case  of  round  shot,  it 
ought  to  produce  a  deflection  in  exactly  the  opposite  direction,  and,  if 
it  were  the  true  reason,  our  service  rifled  shot  ought  to  deflect  to  the 
left  instead  of  to  the  right. 

Professor  Bashforth  offers  a  better  explanation  in  his  valuable  book 
on  the  "Motion  of  Projectiles,"  recently  published.  He  says,  p.  65, 
'^'The  shot  will  have  a  sinuous  motion.  But  as  thej^7's^  deflection  of 
"  an  ogival-headed  shot  spinning  with  right-handed  rotation  is  to  the 
a  right,  and  afterwards,  as  its  point  is  directed  more  to  the  right  than 
"  to  the  left,  the  shot  will  have  a  deviation  on  the  whole  greater  to  the 
^'  right  than  to  the  left." 

I  have  plotted  some  very  accurate  practice  made  v/ith  a  B.L.  40- 
pounder  Armstrong  gun,^  which  is  perhaps  the  most  accurate  shooting 
gun  we  have  ever  had  in  the  service.  This  I  did  with  the  view  of 
finding  how  the  deflections  varied.  I  found  there  was  little  or  no 
deflection  up  to  700  or  800  yards.  Then  the  deflection  began  to  be 
appreciable,  and  increased  up  to  about  1,200  yards,  when  the  rate  of 
deflection  appeared  to  attain  a  maximum.  After  that,  the  rate  of  deflec- 
tion to  the  right  decreased,  and  I  carefully  watched  to  see  if  I  could 
find  any  deflection  in  the  opposite  direction  to  the  left,  but  I  could 
trace  none.  From  about  1,500  to  2,000  yards  or  more,  there  appeared 
to  be  very  little  tendency  to  deflect  at  all,  but  beyond  that,  the  deflec- 
tion to  the  right  began  to  manifest  itself,  and  at  about  2,500  yards 
range  it  had  again  attained  a  maximum  to  the  right,  gradually  after 
that  diminishing,  and,  at  more  than  3,000  yards,  showing  some  symp- 
toms of  deflection  to  the  left. 

It  appears  to  me  that  the  following  diagram  would  very  well  repre- 


*  Proceedings  O.S.C.,  22iid  October,  1862,  Minute  7,634. 
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sent  the  deflection  of  tlie  point  in  this  instance,  both  in  accordance  witla 
the  facts  observed  and  Avith  the  laws  of  rotation  I  have  noticed. 


The  concentric  circles  represent  the  base  of  the  shot,  and  the  dark 
spiral  line  the  snpposed  deflection  of  the  point.  The  eye  is  supposed 
to  be  looking  always  in  a  line  tangential  to  the  trajectory.  The  dotted 
line  is  the  course  the  point  would  take  were  the  trajectory  to  be  pro- 
longed beyond  the  usual  ranges,  or  which  it  would  take  were  the  shot 


not  properly  centred.  The  reason  of  this  somewhat  curious,  but  very- 
valuable,  motion  of  the  point  appears  to  be  due  to  the  fact,  that  the 
dip  of  the  trajectory  materially  interferes  with  the  tendency  to  gyrate. 
As  the  point  is  gyrating  downward  the  trajectory  is  also  curving  down- 
wards, and  it  is  the  comparative  rates  of  these  two  motions  that  pro- 
duce the  effects  observed.  At  first  the  point  will  be  dipping  more 
rapidly  than  the  trajectory,  but,  as  the  resistance  of  the  air  diminishes 
and  the  point  comes  closer  to  the  trajectory,  by  virtue  of  the  forward 
motion  of  the  shot  in  the  direction  of  the  axis  and  the  inward  motion 
of  the  point  due  to  the  resistance  of  the  air  acting  above  the  head,  the 
dip  will  be  less,  and  so  the  point  does  not  get  round  below  the  trajec- 
tory at  all.  It  will  be  observed  that  the  first  gyration  is  small,  and,  if 
we  suppose  it  to  occupy  the  time  the  shot  would  take  to  range  2,200 
yards,  the  efiect  will  be  that  the  axis  of  the  shot  will  coincide  pretty 
closely  with  the  trajectory  for  that  distance.  The  second  gp^ation  is 
shown  larger,  because  the  resistance  of  the  air  has  then  become  less, 
and  the  gyration  will  be  made  under  a  greater  exposure  of  surface. 
This  second  gyration  is  therefore  what  we  should  have  as  the  first 
gyration  if  we  were  to  increase  the  spin,  for  the  greater  stability  the 
shot  would  have,  would  cause  it  to  wait  until  a  greater  amount  of 
surface  had  been  exposed  before  it  would  gyi'ate.  It  is  important  to 
notice  this,  because  greater  spin  thus  involves  greater  deflection  of 
axis,  and,  consequently,  greater  resistance  of  the  air ;  and  that  this 
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reasoning  is  sound  is  proved  by  the  fact,  that  guns  with  a  rapid  twist, 
if  they  are  accurate  shooting  guns,  and  do  not  deflect  at  one  time  to 
the  right  and  at  another  to  the  left,  as  did  the  Lancaster  gun,  always 
deflect  more  to  the  right  than  those  with  a  less  twist. ^ 

I  have  dwelt  at  some  length  on  these  principles  because  it  is  neces- 
sary to  know  exactly  what  we  have  got  to  do  in  rifling  guns.  It  is  a 
mistake  to  suppose  that  giving  a  very  great  twist  is  all  that  is  required. 
What  is  required  is  to  limit  the  extent  of  the  gyrations  as  much  as 
possible,  so  as  to  keep  the  point  as  close  as  may  be  to  the  trajectory, 
and  thus  insure  less  resistance  of  the  air  during  the  whole  flight  of  the 
projectile  and  the  greatest  penetration  at  any  point,  and  what  is  of 
still  greater  importance,  to  insure  that  the  gyrations,  whatever  they 
may  be,  shall  be  regular,  so  that  they  may  be  allowed  for  and  give 
accurate  shooting.  This  last  can  only,  it  appears  to  me,  be  insured  by 
proper  centring ;  for  if  the  projectile  be  not  properly  centred,  there  is 
always  an  initial  cause  to  interfere  with  the  after  regularity  of  the 
deflection.  There  can  be  no  doubt,  however,  that  a  rapid  twist  is 
the  best  thing  that  will  compensate  for  want  of  centring,  because,  in 
the  first  place,  it  is  not  so  easy  to  deflect  the  point  of  the  shot  as  it 
comes  out  of  the  gun,  when  the  twist  is  great ;  and,  in  the  second 
place,  any  initial  deflection  which  may  exist  becomes  more  readily 
absorbed  in  the  larger  and  more  stable  gyration  which  afterwards 
ensues.  It  is  better,  however,  to  do  with  a  less  rapid  twist  and  more 
perfect  centring,  not  only  because  it  strains  the  gun  and  the  projectile 
less,  but  also  because  it  in  reality  insures  more  accurate  shooting. 

'No  one  will  doubt  the  fact  that  some  rifled  guns  shoot  better  than 
others,  though  some  may  be  disposed  to  question  whether  the  better 
shooting  is  due  to  more  perfect  centring.  I  may  state  therefore,  in 
further  support  of  the  view  here  advocated,  the  results  obtained  in 
some  experiments  made  with  the  Bashforth  chronograph  to  determine 
the  resistance  of  the  air.  This  instrument  gave  a  very  accurate  mea- 
surement of  the  resistance  of  the  air,  both  with  round  shot  and  rifled 
projectiles.  With  rifled  projectiles,  the  resistances  were  found  to  vary 
to  a  much  greater  extent  than  with  round  shot,  and  it  is  reasonable  to 
suppose  that  where  the  resistance  of  the  air  was  least,  the  projectiles 
were  best  centred,  and  less  perfectly  centred,  when  the  resistance  of  the 


^'  Tlie  following  table,  taken  from  "  Reports  of  Experiments  with  the  BasMortli 
Chronograph,"  shows  the  co-efficients  of  the  resistance  of  the  air  with  Whitworth 
and  Service  projectiles,  page  168  : — 


Telocity. 

Whitworth 
Elat-headed  shot. 

Ogival  Hadius 
=  1^  diameter. 

Hemispherical 
head. 

Spherical  shot. 

f.s. 

1140 

•0001396 

•0001079 

•0001329 

•0001534 

1060 

•0001246 

•0000972 

•0001473 

928 

•0001384 

•0000659 

•0001385 

This  shows  that,  with  Whitworth  shot,  the  co-efficient  of  resistance  does  not  decrease 
with  the  velocity  of  translation  in  the  same  manner  as  Service  rifled  and  spherical 
shot.  I  have  no  doubt  that  the  greater  spin  with  Whitworth  shot  is  the  cause  of 
this,  as  explained  in  the  text. 
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.air  was  greatest.  Great  clifFerences  were  sometimes  found  in  this 
respect,  and  it  was  a  rule  tliat  wlien  tlie  resistance  of  the  air  was  great, 
the  accuracy  was  not  so  good,  and  'oicG  versa.  One  gun,  a  long  B.L. 
40  pr.,  converted  into  a  M.L.  47-pr.,  was  remarkable  both  for  the  small 
amount  of  resistance  it  gave  and  for  its  great  accuracy  of  fire,  l^o 
difficulty  was  found  in  firing  through  10  screens  with  it  without 
mishap,  and  it  could  be  fired  with  accuracy  at  lower  velocities  than 
any  of  the  other  guns.  The  regularity  of  the  resistance  of  the  air  was 
also  very  remarkable  as  compared  with  the  other  guns. 

If  the  shot  came  out  of  the  gun  without  any  deflection  of  the  axis, 
but  rotating  round  an  axis  inclined  to  the  longest  axis,  it  would  be 
sufficient  to  account  for  the  increased  resistance  of  the  air.  For  many 
reasons  I  am  not  disposed  to  think  that  this  is  ever  the  case.  It  would 
not  account  for  the  generally  inferior  shooting  which  was  found  Avith 
increased  resistance,  and  I  cannot  see  how  the  small  amount  of  play 
the  projectile  has  in  the  bore  of  the  gun,  would  be  sufficient  to  allow 
for  the  great  differences  in  resistance  which  were  found  to  exist,  some- 
times as  much  as  25  or  30  per  cent.,  or  even  more. 

The  question  arises,  how  can  we  suppose  a  sufficient  amount  of 
initial  deflection  to  account  for  so  great  an  amount  of  increased  resist- 
ance, but  it  w411  be  admitted  that  there  are  various  causes  which  will 
account  for  this.  If  the  shot  be  knocking  itself  against  the  bore  as  it 
moves  on,  it  may  have  a  final  knock  as  it  leaves  the  gun  which  will 
have  the  effect  of  deflecting  the  axis  sufficiently  to  account  for  the 
differences  observed. 

It  is  possible  that  such  a  knock  might  be  sufficient  to  upset  the 
stability  of  the  axis,  and  cause  rotation  round  an  axis  inclined  to  the 
longest,  and  I  am  aware  that  some  people  hold  this  view,  and  think 
that  it  accounts  for  a  very  curious  fact  which  has  been  observed  in  the 
penetration  of  iron  plates.  On  this  supposition  the  shot  comes  out  of 
the  gun  rotating  round  an  axis  inclined  to  the  longest  axis,  and  thus  at 
short  ranges  the  amount  of  surface  presented  is  greater  than  at  longer 
ranges,  when  the  shot,  by  virtue  of  the  stability  of  its  axis,  has  had 
time  to  centre  itself.^  I  would  offer  a  suggestion  however  which,  it 
appears  to  me,  would  account  for  this  fact  without  supposing  that  the 
stability  of  the  axis  is  upset.  It  is  this.  At  the  moment  the  shot  is 
leaving  the  gun,  we  may  suppose  that  it  is  rubbing  along  the  bottom 
of  the  bore,  and  that  the  gas  is  rushing  over  the  base  of  the  shot.  As 
soon  as  the  lower  part  of  the  base  is  unsupported,  the  effect  of  the  gas 
pressing  downwards  will  be  sufficient  to  give  a  considerable  initial 
deflection  of  the  point  to  the  right.  At  first,  therefore,  the  point  of 
the  shot  will  not  be  in  the  best  position  for  penetration,  but,  as  it 
proceeds,  the  point  will  dip  and  will  not  only  conform  more  to  the 
trajectory  but  also  to  the  face  of  the  target,  which  generally  has  a 
slight  inclination  backwards.    It  seems  to  me  that  this  action-  of  the 

*  General  Mayevski  supposes  another  sort  of  centring  action  different  from  this, 
and  probably  the  same  as  that  given  in  tlie  text  where  the  curve  of  the  trajectory 
interferes  with  the  gyration,  and  at  one  point  brings  about  a  close  coincidence 
between  the  axis  of  the  projectile  and  the  trajectory.  This  is  not,  however,  what  is 
here  referred  to. 
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gas  would  not  be  sufficient  to  upset  tlie  stability  of  the  axis,  because 
it  is  familiar  to  everyone,  from  the  noise  that  a  rifled  shot  makes  on 
ricocheting,  that  the  stability  of  the  axis  is  not  upset,  bat  only  that  the 
point  is  very  much  deflected,  which  causes  the  regular  roaring  noise 
which  is  heard,  each  gyration  being  distinctly  traced  by  the  ear.  jN'ow, 
if  the  severe  blow  on  striking  the  ground,  which  causes  so  great  a 
deflection  of  the  point  is  not  sufficient  to  upset  the  stability  of  the  axis, 
I  do  not  see  how  the  lesser  blow  of  the  gas  on  the  base  of  the  shot, 
which  produces  a  much  smaller  deflection,  will  be  sufficient  to  do  so. 

This  view  is  strictly  in  accordance  with  the  fact  that  the  best  remedy 
for  want  of  centring,  is  to  be  found  in  a  long  gun.  All  our  longest 
rifled  guns  shoot  best,  and,  if  what  I  have  stated  be  correct,  it  is  to  be 
expected  that  they  should  do  so,  for  the  longer  the  gun,  the  less  will 
be  the  stress  of  the  gas  as  the  shot  leaves  the  muzzle,  and  the  less  will 
be  the  knocking,  if  any,  against  the  sides. 

It  was  found  in  the  Bashforth  experiments,  that  the  9 -inch  gun  gave 
less  resistance  of  the  air  when  fired  with  86  lbs.  of  R.L.G.,  than  with 
43  lbs.  This  appears  to  support  the  idea.  Practically,  it  was  found 
that,  though  43  lbs.  gave  40  feet  more  velocity  than  36  lbs.,  yet  the 
latter  charge  would  have  a  greater  striking  efiect  at  2,000  yards. 

Too  much  attention  has,  I  think,  been  given  to  centring  in  the  bore 
of  the  gun  itself.  What  is  wanted,  is  that  the  projectile  shall  be 
centred  as  it  leaves  the  gun.  It  may  be  centred  all  along  the  bore  of 
the  gun,  but,  if  it  receives  a  blow  from  the  gas  as  it  leaves  the  gun,  all 
the  advantage  will  be  thrown  away.  If  by  centring  in  the  bore,  any 
knocking  against  the  sides  can  be  mitigated,  this  will  undoubtedly  be 
an  advantage.  We  ought,  however,  to  take  a  lesson  from  the  results 
of  experience,  and  I  think  it  will  generally  be  admitted,  that  a  long 
gun  is  the  best  method  of  insuring  accurate  centring  and  conse- 
quently accurate  shooting. 

A  great  many  methods  have  been  tried,  with  the  view  of  securing 
accurate  centring.  The  first  and  perhaps  the  best,  was  Sir  William 
Armstrong's  system  of  lead-coating.  The  shot  was  kept  jammed  in 
the  bore  through  its  whole  length  and  could  not  possibly  wabble  about. 
His  shunt  gun  also  provided  for  centring  as  the  shot  left  the  muzzle, 
by  shallowing  the  grooves  just  before  the  shot  effected  its  passage  out 
of  the  bore.  Sir  Joseph  Whitworth  tries  to  get  centring  by  making 
his  shot  as  near  as  possible  a  mechanical  fit,  with  a  considerable  amount 
of  success.  I  have  no  doubt,  however,  that  his  taper  base  has  some- 
thing to  do  with  the  accuracy  of  shooting  he  has  attained,  for  it  will 
allow  the  gas  to  act  more  uniformly  round  the  base  of  the  shot  as  it 
leaves  the  gun.  This  taper  base,  however,  involves  a  semi-flat  head,  so 
as  to  avoid  too  great  deflection  ;  but  the  greater  resistance  of  the  air 
which  accompanies  this  is  objectionable,  and  should  be  avoided  if 
possible. 

Another  method,  which  has  found  many  advocates,  consists  in 
making  the  shot  centre  itself.  The  principle,  on  which  this  depends, 
was  first  explained  to  me  by  the  late  Major  Haig,  R.A.,  one  of  the  most 
scientific  Officers  the  Royal  Artillery  has  had  in  recent  times,  but  I  am 
sorry  to  say  has  now  lost. 

2  z  2 
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It  is  as  follows  :  — 


Suppose  a  sliot,  moving  along  tlie  bore  of  tlie  gun,  is  compelled  to 
rotate  as  shown  by  tbe  arrow  by  tbe  bearings  at  the  points  A,  B,  and  C, 
then,  by  virtue  of  its  inertia,  it  will  assume  a  position  where  the  rota- 
tion is  least ;  and  this  can  only  be  in  the  centre  of  the  bore,  for,  it  will 
be  observed,  that,  if  it  goes  to  one  side,  the  bottom  for  instance,  it  can 
only  do  so  by  taking  more  rotation,  pivoting  round  the  point  A. 
Bather  than  do  this,  it  will  centre  itself  in  the  bore  of  the  gun . 
Captain  Scott,  R.N,,  claims  this  as  an  advantage,  with  his  system  of 
rifling,  which  consists  of  long  iron  ribs  on  the  shot,  giving  a  sufficient 
amount  of  bearing  surface  to  prevent  any  wear  of  the  ribs,  which 
would  of  course,  interfere  with  the  perfect  action  of  this  principle. 

The  Woolwich  system  is  well  known,  and  practically  consists  in 
giving  rotation  by  a  single  row  of  soft  studs  all  round  the  projectile, 
so  as  to  allow  of  an  increasing  twist  being  given  to  the  grooves  of  the 
gun,  and  thus  reduce  the  maximum  strain  caused  in  giving  rotation, 
both  on  the  studs  and  gun.  The  small  amount  of  windage  given 
between  the  shot  and  the  bore,  is  considered  sufficient  to  give  accurate 
centring.  The  windage  over  the  studs  also,  is  less  than  over  the  body 
of  the  projectile,  so  that  the  soft  metal  studs  receive  any  side  blow 
which  may  be  given  to  the  bore  of  the  gun,  and  thus  diminish  any 
knocking  action  that  may  exist. 

These  are  all  the  systems  which  have  been  tried  in  this  country, 
which  have  given  results  entitling  them  to  be  considered  applicable  to 
heavy  guns  ;  but  there  are  two  others  I  may  mention,  which  have  been 
adopted  or  tried  by  foreign  Governments,  which  I  think  worthy  of 
consideration. 

Th<3  Austrian  Government  tried  a  very  long  B.L.  Gun,  which  fired 
lead- coated  projectiles,  but  which  differed  from  the  Armstrong,  not 
only  in  the  breech-loading  action,  but  also  in  the  grooving  of  the  gun. 
The  number  of  grooves  was  reduced  to  one-half,  and  the  grooves  were 
made  very  wide,  while  the  lands  were  very  narrow,  so  that,  practically, 
the  lands  cut  readily  into  the  lead-coating,  and  thus  diminished  the 
friction,  while  the  power  to  produce  rotation  was  not  reduced,  but 


RIFLING  FOR  HEAVr  GUNS. 


659 


rather  increased,  for,  it  will  be  admitted  that,  as  the  lead- coating  is 
much  softer  than  the  steel  land  which  cuts  into  it,  the  strength  of  the 
lead- coating  will  be  increased  in  this  manner,  while  the  steel  land  will 
have  sufficient  strength. 

The  other  system  I  wish  to  mention  is  that  adopted  by  the  Nor- 
wegian Government.  It  has  an  uniform  twist  and  has  one  row  of 
studs  all  round  the  projectile  towards  the  front,  to  produce  rotation, 
and  another  towards  the  base  to  give  centring.  These  two  sets  of 
studs  have  separate  grooves.*  The  driving  grooves  are  deep,  but  ter- 
minate at  some  distance  from  the  powder- chamber.  The  steadying 
grooves  are  shallow,  and  are  carried  up  to  the  powder- chamber.  The 
studs  are  not  rounded  olf  but  are  purposely  left  angular,  so  that,  by 
the  first  wear  of  the  driving  studs,  the  projectile  may  come  gradually 
into  bearing,  and  also  allow  the  steadying  studs  to  leave  their  grooves 
and  jam  themselves  tightly  in  the  bore  of  the  gun.f 

The  following  wood-cut  shows  the  grooves  and  studs  with  their 
o-pounder  mountain  steel  gun  : — 


A  great  many  points  of  considerable  importance  must  be  borne  in 
mind,  in  considering  the  value  of  these  different  systems  of  rifling. 

*  In  the  smaller  guns  only.  In  the  larger  guns  the  driving  and  steadying  studs 
are  m  the  same  groove,  and  a  similar  action  is  obtained  by  sloping  away  the  driving 
edges  of  the  driving-studs. 

t  I  am  persuaded  that  some  sort  of  action  as  this  exists  in  the  Woolwich  gun,  for 
it  will  be  observed  in  the  recovered  projectiles  that,  in  some  cases,  nearly  one-half  of 
the  studs  are  worn  away.  Thus  one  half  of  each  stud  may  give  rotation,  and  the 
other  half  centring. 


860 
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The  first,  and  not  the  least,  is  the  effects  they  have  on  the  strength  of 
the  gun.  Those  which  cut  deep  grooves  are  most  detrimental  in  this 
respect,  and  thus  far  the  Austrian  experimental  gun  has  an  undoubted 
superiority,  for,  not  only  are  the  grooves  shallow,  but,  what  is  of  much 
more  importance,  they  are  many  and  broad.  One  groove  in  the  bore  of 
a  gun  injures  the  gun  much  more  than  fifty;  for,  we  must  not  only  pro- 
vide for  the  strength,  but  also  for  the  stretch  of  the  bore.  If  there  be 
only  one  groove,  the  whole  stretch  tends  to  come  on  that  part,  because 
it  is  weakest  and  yields  most  readily.  It  is  the  same  principle,  which 
has  been  successfully  avoided  by  Sir  William  Palliser,  in  making  the 
body  of  his  bolts  less  in  diameter  than  the  weakest  parts  of  the  thread, 
so  that  the  stretch  comes  on  the  body  which  is  long  rather  than  on  the 
shallow  part  of  the  threads,  which  are  comparatively  very  short.  The 
defect  of  this  law  was  also  discovered  and  early  avoided  in  the  Royal 
Gun  Factories,  by  not  cutting  the  thread  for  the  breech- screw  deeper 
into  the  breech-piece  than  that  part  which  received  the  steel  tube.  JS^o 
other  system  avoids  this  objection,  for  we  find  they  all  cut  grooves 
into  the  bore  of  the  gun  and  thus  injure  it  more  or  less.  Even 
Whitworth's  hexagonal  system  of  rifling  is  a  grooved  system  in  this 
respect. 

Those  systems  which  have  most  grooves  are,  however,  to  be  preferred 
to  those  which  have  fewer,  and  the  fact  that  the  l^orwegian  system  has  a 
double  number  of  grooves  is  rather  an  advantage  than  a  disadvantage, 
and  so  I  have  heard  it  claimed  by  an  intelligent  Officer  of  that  country. 

In  connection  with  the  effect  any  system  of  rifling  has  on  the  strength 
of  the  gun,  a  most  material  point  is  the  windage  given.  From  my  ex- 
perience of  the  nature  of  powder  hitherto  manufactured  for  heavy 
guns,  I  consider  it  very  advisable  that  some  windage  should  be  allowed 
to  act  as  a  safety  valve  after  a  certain  point.  A  very  small  increase  of 
the  amount  of  powder  consumed,  causes  a  very  great  increment  of  pres- 
sure ;  and  a  very  small  amount  of  windage  gives  a  corresponding  relief. 
This  is  a  very  difficult  problem,  for  windage  is  also  the  main  cause  of 
the  scoring  and  destruction  of  the  guns  at  present  in  the  service.  The 
only  escape  out  of  the  two  objections,  that  I  can  see,  is  to  sto^D  the 
windage  over  the  body  and  give  it  through  the  interior  of  the  projec- 
tile, utilizing  it  at  the  same  time  to  ignite  the  fuze.  Lead-coating 
effectually  stops  windage,  advantageously  or  disadvantageously,  and  in 
this  respect  is  superior  or  inferior  to  all  the  others,  according  to  the 
circumstances  of  the  case.  I  believe,  however,  it  is  possible  to  stop 
windage  in  all  guns  by  the  use  of  an  expanding  wad,  which  would 
thus  render  them  all  practically  equal  in  this  res]3ect. 

It  remains  now  to  consider  the  strain  and  friction  on  the  surface  of 
the  projectile,  and  on  the  grooves  of  the  gun.  The  easiest  way  of  doing 
this  is  to  comiDare  the  amount  of  force  required  to  produce  rotation 
with  that  to  produce  translation,  and  also  the  friction  of  the  shot  along 
the  bore. 

Let  X  =  the  distance  travelled  by  the  shot  in  the  time  t. 
0  =  the  angle  of  rotation  described  in  the  same  time. 
.P  =  pressure  producing  translation. 
p  =     do.  do.  rotation. 
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Then  in  a  cylinder  of  r  =  radius,  and  M  =  mass,  for  one  turn  in  n 
•calibres. 
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Thus,  with  an  uniform  twist  of  1  turn  in  40  calibres,  the  force  pro- 
ducing rotation  at  the  surface  of  the  shot  is  4  per  cent,  of  the  total 
pressure  of  the  gas  at  any  moment  on  the  base  of  the  shot.  The  useful 
effect  of  the  force  of  translation  absorbed  is,  however,  the  resolved  part 
of  this  along  the  bore,  or  about  -^-^  of  4  per  cent. — i.e.,  ^  per  cent, 
nearly.  The  friction,  hov/ever,  has  to  be  added  to  this,  which,  sup- 
posing it  to  be  J  of  the  pressure,  gives  1  per  cent,  in  addition,  thus 
using  altogether  1^  per  cent,  of  the  force  of  translation.  Thus  with  a 
600-lbs.  shot  in  a  12-inch  bore,  with  20  tons  per  square  inch  of  maxi- 
mum pressure  of  powder,  the  pressure  producing  rotation  would  be 
90  tons  ;  Avith  a  15-inch  gun  and  1,200-lbs.  shot  and  25  tons  pressure  it 
would  be  180  tons.  If  we  suppose  excessive  pressures,  as  often  occur 
in  the  bores,  of  twice  or  thrice  the  amount  supposed,  these  pressures 
will  be  doubled  or  trebled. 

The  effect  of  the  increasing  twist  is  to  make  the  amount  of  pressure 
depend,  not  on  the  amount  of  maximum  pressure  of  the  powder, 
but  on  the  amount  of  rotation  to  be  jDroduced,  distributing  the 
pressure  more  uniformly  along  the  whole  bore  of  the  gun,  and 
making  it  less  as  the  length  of  the  gun  is  increased.  With  the 
length  in  use  with  our  service  guns,  and  with  the  twist  used  in  the 
10-inch  gun,  from*'!  turn  in  100  to  1  in  40  calibres,  it  has  been  shown 
by  Captain  ISToble,^  late  R.A.,  now  of  Elswick,  that  the  pressure  is  uni- 
formly distributed,  with  the  pressures  found  by  the  Committee  of 
Explosives  to  exist  in  that  gun,  and  does  not  exceed  -J-  of  what 
it  would  be  if  the  twist  were  uniform.  If,  however,  the  initial  pres- 
sure in  the  bore  were  doubled  or  trebled,  there  Avould  also  be  a  maxi- 
mum pressure  double  or  treble  the  amount  calculated.f     The  twist 

^  "On  the  pressure  required  to  give  rotation  to  EiflecT  Projectiles,"  by  Captain 
Noble,  F.E.S.,  &c.,  late  Royal  Artillery.    JPMlosopMcal  Mac/azine  for  March,  1873. 

+  Captain  Noble  takes  no  account  of  these  very  high  pressures  in  his  calculation. 
They  ought  not,  however  to  be  omitted  in  the  consideration  of  the  proper  rifling  of 
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increasing  from  0  to  1  in  40  wonld  liave  tlie  effect  of  giving  a  greater 
pressure  towards  the  muzzle  of  tlie  gun  than  one  from  1  in  100  to  1  in  40^ 
but  it  would  have  the  advantage  of  having  no  maximum  pressure  at 
the  commencement  of  motion,  when  the  initial  pressure  on  the  base  of 
the  shot  was  doubled  or  trebled.  The  practical  result,  therefore,  of  an 
increasing  spiral  is  that,  with  a  good  uniform  powder,  it  is  about  -| 
that  of  an  uniform  twist,  but  with  a  maximum  pressure  of  twice 
or  thrice  the  legitimate  pressure  in  the  powder- chamber,  it  will  reduce 
it  to  I'  or  f  of  what  an  uniform  twist  would  give  under  similar  cir- 
cumstances. 

In  order,  therefore,  to  provide  against  all  jDOSsible  contingencies,  an 
uniform  twist  ought  to  have  4  times  the  strength  of  studs  or  ribs  to 
be  as  safe  as  one  increasing  from  0  to  the  same  amount  of  twist  with 
guns  of  the  service  length.  If,  therefore,  an  uniform  twist  has  4  times 
the  bearing  surface  as  an  increasing  twist,  it  is  practically  as  safe. 
Comparing,  therefore.  Captain  Scott's  system  with  the  Woolwich  on 
this  subject,  I  am  compelled  to  admit  that  it  is  quite  as  safe,  and,  in- 
deed, very  much  safer,  for  it  has  much  more  than  4  times  the  bearing 
surface. 

The  shunt  system  has  nearly,  perhaps  not  quite,  4  times  the  bear- 
ing surface,  and,  I  doubt  not,  would  be  quite  strong  enough.  The 
Whitworth  gun  has  much  more  than  4  times  the  bearing  surface.  The 
pressure  which  produces  rotation,  however,  by  no  means  acts  at  the 
extremity  of  the  radius  of  the  projectile,  but  at  between  ^  and  ^  that 
distance,  as  will  be  observed  by  the  accompanying  woodcut,  where  the 
pressure  at  A,  the  driving  edge  of  the  groove,  acting  normally  to  the 
surfaces,  has  a  direction,  A  D,  which  practically  makes  B  D  lessHhan 
one-half  the  radius,  B  C. 


A 


our  heayiest  guns,  in  which  they  are  found  to  a  very  great  extent.  It  is  because 
they  exist  that  the  increasing  twist  from  0  to  1  in  40  is  superior  to  one  from  1  in 
100  to  1  in  40  ;  and  I  have  no  doubt  that  it  is  for  this  reason  that  the  latter  twist 
has  been  abandoned  in  favour  of  the  former.  The  10-inch  gun  has  a  twist  from 
1  in  100  to  1  in  40,  and  it  will  be  observed  that  projectiles  fired  from  this  gun  have 
the  studs  very  much  worn.  It  is  worthy  cf  remark,  that  botli  the  10-inch  and 
35-ton  guns  shoot  remarkably  well ;  ti  e  latter  gun  has  a  twist  commencing  from  0. 
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Taking  a  600-poiiiider  gun  and  liigli  pressures,  we  should,  under 
the  same  conditions  as  before,  have  about  700  tons  producing  rota- 
tion, which  would  be  more  than  100  tons  on  each  edge ;  and,  if  wc 
suppose  the  driving  edge  to  be  1  inch  wide^  and  20  inches  long,  it 
would,  with  1  turn  in  40  calibres,  give  a  pressure  of  5  tons  per  square 
inch,  which,  on  the  great  amount  of  surface  employed,  must  produce 
enormous  friction.  With  a  1,200-pounder  it  would  be  worse  and 
worse ;  about  8  tons  per  square  inch  on  a  still  greater  surface.  Still 
worse,  however,  Whitworth's  small  bore  necessitates  a  twist  of  1  turn 
in  20  calibres,  so  that  these  pressures,  great  as  they  are,  would  have  to 
be  doubled.  It  is  difi&cult  to  estimate  the  amount  of  longitudinal  pres- 
sure that  would  thus  be  consumed,  the  co-efficient  of  friction  with  such 
high  pressures  being  very  great :  probably  it  would  not  be  less  than 
10  per  cent. 

Captain  Scott's  system,  having  less  bearing  surface,  but  acting  at 
the  end  of  the  radius,  will  probably,  with  the  same  twist  and  number 
of  grooves,t  have  about  the  same  amount  of  pressure  per  square  inch 
as  Whitworth's  system,  but  will  impede  the  velocity  of  the  projectile 
less,  owing  to  the  smaller  amount  of  surface  under  friction.  The 
number  of  his  grooves,  however,  can  be  increased  to  any  amount,  and 
thus  the  friction  can  be  reduced  to  any  extent  desirable,  a  point  of  very 
great  importance,  as  there  is  a  limit,  by  the  laws  of  practical  mechanics, 
to  the  amount  of  pressure  which  should  be  given  between  surfaces  in 
contact — 700  lbs.  per  square  inch. 

With  lead- coated  projectiles,  the  whole  surface  would  probably  be 
under  the  action  of  friction  to  produce  rotation,  but,  owing  to  the  soft- 
ness of  the  lead,  and  the  difficulty  of  securing  its  proper  adhesion  to 
the  body  of  the  shot,  I  should  be  afraid  to  form  any  estimate  of  its 
value  with  very  heavy  guns.  The  longitudinal  friction  of  the  lead- 
coating  in  the  bore  is  enormous,  wasting  on  an  average  with  very  heavy 
guns  about  10  per  cent,  of  the  useful  effect  of  the  gas — no  other  sys- 
tem, except  Whitworth's,  wasting  nearly  the  same  amount  of  the 
longitudinal  pressure  forward. 

The  Norwegian  system  is  less  capable  of  giving  effective  rotation. 
They  could,  however,  easily  increase  the  number  of  their  driving 
studs.  But,  instead  of  doing  this,  they  diminish  the  rotation,  giving 
only  one  turn  in  55  calibres  ;  and  with  their  large  bores  and  tolerable 
centring  they,  I  am  told,  get  very  good  shooting. 

Excepting,  perhaps,  lead-coasted  projectiles,  the  Woolwich  studs  are 

*  Whitwortli  claims  a  greater  breadth  of  bearing  surface  than  is  here  stated,  but 
it  is  questionable  if  he  gets  more,  because  the  pressure  is  obtained  by  the  yielding  of 
the  metal  to  some  extent,  and  this  can  scarcely  be  allowed  for.  Besides,  any  addi- 
tional surface  brought  into  play  will  act  at  shorter  radius,  and  produce  less  propor- 
tionate effect  in  giving  rotation,  but  more  in  giving  friction.  I  think  I  have  stated 
the  case  very  fairly. 

+  The  grooves,  however,  are  here  supposed  to  be  deeper  than  those  used  by 
Captain  Scott  in  his  guns  of  smaller  calibre,  which  are  only  '125  inch  deep.  It  is 
not  necessary  to  consider  the  depth  of  Captain  Scott's  grooves  an  essential  element 
of  his  system  any  more  than  the  number.  As  tlie  number  increases,  so  may  the 
depth  without  detriment.  Whitwortli.,  however,  cannot  increase  the  number  of  his 
grooves. 
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strained  most  severely,  and  I  doubt  not  are  often  subjected  to  a  strain 
of  20  tons  per  square  incb,  causing  the  studs  to  bulge.  With  proof 
cylinders  an  extra  stud  has  been  inserted  in  each  longitudinal  row, 
which  materially  increases  the  strength.  The  studs,  however,  are  very 
much  worn  by  the  great  friction,  which  must  necessarily  cause  a 
greater  waste  of  longitudinal  pressure  than  if  so  much  wear  did  not 
take  place,  as  well  as  try  severely  the  driving  edge  of  the  grooves. 

I  have  said  nothing  on  the  relative  merits  as  regards  centring  by 
these  systems  of  rifling,  because  I  can  scarcely  offer  an  opinion.  The 
best  way  of  testing  them  on  this  point  would  be  to  fire  through  a 
number  of  paper  screens  at  difierent  distances  so  as  to  trace  the  tra- 
jectory, using  at  the  same  time  the  Bashforth  chronograph  to  obtain  the 
resistance  of  the  air.  The  latter  would  give  the  amount  of  deflection 
of  the  point  of  the  projectile,  and  the  former  the  direction  of  the 
deflection. 

I  trust  you  will  agree  with  me  that  I  have  done  right  in  not  speak- 
ing in  terms  of  highest  praise  of  any  one  of  the  systems  of  rifling 
which  I  have  reviewed.  I  cannot  assign  the  palm  of  undoubted 
superiority  to  any  over  all  the  others ;  each  has  its  advantages  and  its 
disadvantages,  and  none  are  without  objections.  This  is  generally 
admitted,  and  has  come  to  be  thought  a  necessary  part  of  all  rifling. 
I  am  not,  however,  of  that  opinion,  and  shall  now  present  you  with 
what  I  have  but  recently  come  to  consider  a  system  which  has  all  the 
advantages  and  none  of  the  disadvantages  of  the  systems  1  have 
noticed. 

It  may  be  briefly  stated  thus.  Adoj)t  the  system  of  grooving  in  the 
Austrian  B.L.  experimental  gun,  but  clo  not  adopt  the  lead-coated  pro- 
jectiles. The  lead-coated  projectiles,  in  addition  to  the  disadvantages 
I  have  pointed  out,  have  the  serious  disadvantage,  mentioned  by 
Colonel  Beilly,  R.A.,^  of  being  less  efiective  against  armour  plates  than 
iron  projectiles,  because  the  lead  flies  ofl"  on  impact  and  does  not  help 
the  projectile  through  the  target.  But,  if  we  groove  the  projectiles  so 
as  to  fit  the  projecting  ribs  of  the  gun,  we  do  away  Aviththis  objection, 
and  we  get  an  amount  of  bearing  surface  which  alone  meets  the 
mechanical  requirements  of  the  case.  I  have  adopted  here  64  grooves 
in  the  shot,  and  the  same  number  of  lands  in  the  gun,  and,  if  we 
suppose  them  '3  inch  deep,  we  have  an  amount  of  bearing  surface, 
which,  under  ordinary  pressures,  in  a  15-inch  gun,  with  a  projectile  of 
1,200  lbs.,  and  a  twist  of  one  turn  in  40  calibres,  would  reduce  the 

=^  Notes  of  a  visit  to  Berlin,  December,  1872,  by  Lieutenant-Colonel  E.  Reilly, 
C.B.,  Assistant  Director  of  Artillery,  page  20  : — "  This  lead  covering  causes  a  great 
"  waste  of  j)ower,  as  it  is  the  iron  part  alone  of  the  shell  that  can  do  work  against 
"  the  iron  plates,  and  consequently  a  considerable  force  is  expended  in  j^i'ojecting  a 
"  part  of  the  projectile  which  is  useless  for  the  work  which  has  to  be  performed." 
On  this  point  Mr.  Krupp  remarks  (letter  16th  February,  1870),  that  the  experiments 
at  Tegel,  4tli  August,  1868,  "  again  demonstrate  that,  in  the  case  of  the  breech- 
"  loading  projectiles,  a  heavy  lead-coating  can  so  weaken  the  effect  as  to  render  it 
"  insufficient."  And  Captain  von  Doppelmair,  a  strong  advocate  of  Mr.  Krupp, 
says,  "  We  shall  not  be  much  in  error  when  calculating  the  momentum  of  a  lead- 
"  coated  shot  if  we  only  take  into  account  the  weights  of  the  cast-iron  or  steel  core  " 
(pamphlet). 
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pressure  below  700  lbs.*  per  square  inch  ,tlie  mecbaiiical  limit  of  pressure 
between  surfaces  in  contact  under  friction.  Here  then  is  a  perfect 
system  of  giving  rotation.  It  does  not  cut  into  the  bore  of  the  gun, 
and  therefore  does  not  weaken  it.  And  it  will  not  wear  the  grooves, 
nor  waste  more  than  probably  one-half  of  a  per  cent,  of  the  longitudinal 
pressure  of  the  gas,  because  with  the  small  amount  of  pressu.re  between 
the  ribs  and  grooves,  lubrication  may  be  used.  Practically,  so  far  as 
rifling  is  concerned,  both  gun  and  projectile  are  everlasting. 


The  following  Table  will  serve  for  comparison  of  the  probable 
pressures  which  produce  rotation,  and  are  wasted  in  friction,  with  the 
various  systems  of  rifling.  They  are  all  calculated  for  a  twist  of 
1  turn  in  40  calibres,  so  that  those  given  with  Whitworth's  rifling 
would  have  to  be  doubled  for  1  turn  in  20  calibres  adopted  by  him. 
The  pressures  in  italics  are  those  due  to  exceptionally  high  pressures. 


Systems 

of 
rifling. 

600-pr.  gun. 

1,200-pr.  gun. 

Bearing 
surface 
inches. 

Pressure  on  studs. 

Longi- 
tudinal 

pressure 
wasted 

per  cent. 

Bearing 
surface 
inches. 

Pressure  on  studs. 

Longi- 
tudinal 

pressure 
wasted 

percent. 

Per 
sq.  in. 
tons. 

Total 
tons. 

Per 
sq.  in. 
tons. 

Total 
tons. 

C uniform  twist 

Wool-    1  " 
wich  Iinl00tolin40 

[0  to  1  in  40  . . 

Whitwortli  hexagonal . . 

55 

5 

5 
3 
3 
3 
3 
120 
120 
45 
45 

18 

45 
15 
37 
20 
20 
2 
5 
2 
5 

90 
225 

45 
111 

60 

60 
240 
600 

90 
225 

2 

li 

2 

h 

4 

5 

Ik 
10 

7 

7 
4 

4 
4 

4 
170 

170 
60 

60 

26 
65 
23 
5§ 
30 
30 
3 

/  2 

3 

7\ 

180 
450 
90 
225 
120 
120 
480 
1,200 
180 
450 

J-4 

2 

2 
1* 

4i 

2 
10 

Proposed  rifling   

240 

240 

1 

3 
5 

6 

90 

225 

1 
2 

1 

540 
540 

3 
1 

180 

450 

1 

2 

1 

TJiig  f^j,  ordinary  pressures.  With  exceptional  pressures,  the  same  as  in  the 
other  calculations,  the  maximum  would  be  about  one  ton  per  square  inch. 
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There  are  some  other  points  which  I  may  consider  more  in  detail. 
It  may  be  thought  that  the  expense  of  cutting  so  great  a  number  of 
grooves  in  each  shot  will  be  considerable,  but  I  am  assured,  by  a  very 
able  practical  engineer  and  mechanic,*  that  this  would  not  be  the  case> 
for  a  machine  could  easily  be  constructed  which  would  cut  them  all 
in  one  operation. 


But  how  about  chilled  projectiles  P  They  can  be  turned  and 
grooved,  though  it  is  more  expensive  to  do  so  than  with  ordinary  cast 
iron.  I  should,  however,  prefer  to  cast  the  shot  in  a  cylinder  of  cast 
or  wrought  iron,  and  groove  the  outer  casing  thus  formed.  A  wrought 
iron  casing  would  be  a  very  great  advantage,  because  on  striking  an 
iron  plate,  the  tendency  of  the  body  of  the  shot  is  to  split  in  two,  and 
fly  forward  like  lead-coating,  while  the  head  jams  in  between  the  two 
pieces,  but  a  wrought  iron  casing  would  prevent  this.f 

Another  great  advantage  is  that  it  could  be  used  with  breech- loading 
as  well  as  with  muzzle-loading  guns.  It  is  by  no  means  an  easy  problem 
to  solve  how  we  are  to  secure  that  the  projectile  shall  occupy  its  proper 
seat  if  we  do  away  with  lead- coating,  because  any  arrangements  made 
when  the  gun  was  new,  might  fail  if  the  bore  was  Avorn  out  by  scoring. 
It  would  be  very  easy  to  stop  this  scoring  on  this  plan,  by  a  w^ad,  for 
the  sharp  edges  of  the  ribs  would  readily  cut  into  the  wad  and  preserve 
the  bore,  or  at  all  events  the  ribs  themselves,  from  being  eaten  away.  All 

*  On  tills  point,  Dr.  Anderson,  Superintendent  of  Machinery,  War  Department, 
observes  in  a  letter  to  me,  12tli  May,  1873, If  the  projectiles  were  to  be  done  in 

large  numbers,  so  as  to  make  it  worth  while  to  provide  self-acting  tools  to  act  with  a 
*'  number  of  cutting  instruments  simultaneously,  the  cost  for  wages  would  be  very 
"  trifling,  requiring  one  quarter  of  an  hour  of  unskilled  labour.  Of  course,  the  size 
^*  would  have  an  influence,  but  the  cost  would  not  be  any  barrier  to  the  system  if  it 
"  is  right  in  other  respects." 

t  Captain  C.  Orde  Erowne,  late  R.A.,  and  Captain  Instructor  Boyal  Laboratory, 
in  Proceedings,  Royal  Artillery  Institution,  vol.  vii,  page  25,  says  : — "  The  pro- 
"  jectiles  cast  with  sand  bodies  are  superior  in  penetration  to  those  entirely  chilled ; 
"  because,  as  may  be  seen,  while  the  pressure  round  the  head  towards  a  centre  does 
"  not  test  its  tenacity,  the  base  is  in  a  very  chflerent  condition.    The  metal  then 

having  lent  its  force  to  some  extent  to  the  head,  shivers  away  to  the  fi'ont,  gene- 

rally  indenting  the  plate  round  the  hole  made  by  the  head.  Any  increase  of 
"  tenacity  in  the  material  at  the  base  is  therefore  clearly  an  advantage." 
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tliat  would  have  to  be  done  would,  therefore,  be  to  insert  a  few  small 
zinc  studs  in  a  few  of  the  grooves,  and  allow  the  projectile  to  go  up 
until  these  studs  come  up  to  where  the  ribs  terminated  beyond  the 
powder  chamber.  These  zinc  studs  would  probably  afterwards  aid 
the  centring.  The  bore  would  thus  not  only  not  be  weakened  as  in 
nearly  every  other  system  by  narrow  deep  grooves  cut  in  the  most 
vital  part  of  the  gun,  but  would  not  wear  out  by  scoring,  and  I  have 
no  doubt,  if  combined  with  the  gun  I  had  the  honour  to  bring  forward 
in  this  Institution  three  years  ago,^  that  the  endurance  of  our  heaviest 
guns  might  be  extended  to  10,000  or  20,000  rounds.  The  use  of  a 
wad  would  not  only  stop  the  scoring  but  might  also  materially  improve 
the  accuracy  of  practice,  if  it  prevented  any  rush  of  gas  over  the  base 
of  the  projectile  to  produce  initial  deflection  as  the  shot  left  the  gun. 
With  a  breech-loading  gun,  the  windage  might  be  much  reduced,  and 
in  all  probability  the  shot  would  come  out  perfectly  centred,  for  what- 
ever advantage  is  to  be  gained  by  the  principle  of  centring  is  to  be 
found  in  this  gun.  And  not  only  so,  but  the  fact  that  a  long  gun  is  the 
only  sure  method  of  obtaining  accurate  practice  could  be  taken  ad- 
vantage of,  for,  with  a  breech-loading  gun,  there  is  no  limit  to  the 
length  of  the  gun  which  can  be  made. 

I  have  endeavoured  to  shoAV,  in  a  lecture  recently  given  here  to  the 
Artillery  Volunteers,  that  accuracy  of  practice  at  long  ranges  is  what 
is  now  most  required ;  and  I  may  now  add  that,  in  the  gun  I  have 
proposed,  and  in  the  rifling  I  have  suggested,  terrible  efflciency  at  long 
ranges  will  secure  to  England  that  supremacy  in  naval  warfare  which,  I 
thank  God,  has  always  been  her  prerogative. 

The  Chaiemat^  :  Before  asking  any  gentleman  to  offer  any  remarks  on  yOnr  paper, 
allow  me  to  ask  you  what  windage  yon  propose  to  adopt  in  your  gun  as  a  muzzle- 
loader  ? 

Captain  MoEGAK :  I  should  propose  the  same  as  in  the  service  gun. 

Captain  R.  Scott,  R.N. :  With  reference  to  what  Captain  Morgan  has  said  as  to  the 
dropping  of  the  shot  just  on  leaving  the  gun,  there  can  be  no  doubt  but  that  he  gives  a 
perfectly  true  explanation  of  its  cause.  If  the  studs  which  are  used  in  the  Woolwich 
system — (to  make  my  meaning  clear  I  must  speak  of  plans  which  have  been  tested) 
— do  keep  the  shot  in  the  centre  of  the  bore  so  long  as  they  retain  their  hold  on  the 
rifling  ;  then,  as  these  studs  leave  the  support  of  the  rifling  before  the  rear  of  the 
,shot  has  left  the  gun,  it  is  evident  from  his  illustration  that  the  gas  must  push  the 
shot  downwards,  and  thus  cause  it  to  leave  the  gun  unsteadily.  The  truth  of  this 
argument  is  confirmed  by  comparing  the  ranges  of  the  7-inch  gun  competition,  in 
which  my  gun  being  fired  with  20  lbs.  of  powder,  and  the  French  gun,  or  as  it  is 
now  called  the  Woolwich  gun,  with  25  lbs.,  both  at  2°  of  elevation,  the  shot  dropped 
at  about  the  same  distance  ;  in  fact,  my  gun  had  rather  a  longer  range  than  the 
Woolwich,  although  the  initial  velocity  of  the  latter  was,  with  this  much  larger 
charge,  greater.  Now  what  had  the  stud-  shot  been  doing  not  to  have  ranged  further  ? 
They  had  been  gyrating  in  the  air,  very  much  as  Captain  Morgan  has  shown  in  the 
diagram  ;  in  fact  the  shot,  instead  of  rotating  only  round  their  axes,  had  been  also 
circling  round  and  round  like  an  unsteady  peg-top.  I  do  not  quite  agree  with  what 
Major  Morgan  has  said  as  to  the  cause  of  the  deviation  of  projectiles,  but  I  think  he 
lias  exactly  illustrated  it  with  the  gyroscope,  by  hanging  a  weight  on  one  side.  It 
is  the  heavier  weight  in  the  rear,  or,  in  other  words,  the  centre  of  gravity  being  in 


*  See  Journal,  vol.  xiv,  p.  479  ;  and  vol.  xv,  p.  335.  A  model  of  this  gun  may 
be  seen  in  the  Museum  of  the  Institution. 
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the  rear  of  the  transverse  axis  of  the  figure  that  causes  the  shot  to  deviate  from  a 
straight  to  a  carved  patli  across  the  vertical  plane.    To  my  own  mind  the  reason  is 
plain,  and  probably  it  may  be  made  clear  to  others  by  this  explanation.    The  larger 
and  heavier  circle  of  the  rear  of  the  shot  has  a  greater  tendency  to  maintain  rotation 
than  the  narrower  and  lighter  circle  (section)  of  its  front ;  and  as  this  front  part 
has  also  less  tendency  to  maintain  its  onward  momentum,  the  rear  is  as  it  were 
pushing  the  front  aside  in  its  endeavour  to  get  first.    These  forces  result  in  the  shot's 
describing  a  curved  path  in  the  direction  of  its  rotation,  and  the  longer  the  flight, 
the  greater  is  the  shot's  deviation.    As  illustrated  by  the  gyroscope,  the  shot  does 
not  deviate  much  at  first,  its  rotation  being  considerable,  but  it  deviates  very  con- 
siderably towards  the  end  of  its  flight  when  its  rotation  is  much  lessened.  Captain 
Morgan  has  spoken  of  the  grooving  as  liable  to  cause  the  splitting  of  the  tube  into 
which  it  is  cut,  from  the  unequal  stretching  of  the  inner  tube  by  the  fired  gunpowder 
gases.    I  think  he  has  over-estimated  this  effect,  and  as  my  gun  has  been  referred  to 
by  him,  I  can,  without  entering  upon  new  ground,  speak  directly  to  this  point.  If 
the  grooves  of  any  gun — and,  as  is  the  case  in  the  gun  proposed  by  Captain  Morgan — 
be  only  about  '3  of  an  inch  in  depth,  the  tube  of  the  gun  cannot  be  injuriously 
cut  into.    In  my  7-inch  gun,  the  depth  was  '125  inches,  and  '135  of  an  inch  would 
be  quite  enough  for  the  heaviest  gun  rifled  on  my  system ;  the  steel  tube,  however, 
instead  of  being  little  more  than  '125  inches  thick,  is  in  reality  3  inches  thick,  and 
therefore  such  rifling  would  remove  but  a  very  small  portion  of  the  inner  surface  of 
the  tube,  and  would  not,  in  my  opinion,  materially  lessen  its  strength  or  interfere 
with  its  equable  stretching.    I  do  not  tliink  that  the  grooving,       se,  has  ever  been 
found  to  be  one  of  the  causes  of  the  failure  of  our  wrought-iron  guns.  Experiment 
has  shown  that  the  principal  cause  of  failure  is  the  scoring  of  the  upper  surface  of 
the  bore  from  the  rush  of  the  gas  past  the  shot ;  this  gradually  eats  away  and 
weakens  the  tube,  preparing  it,  as  it  were,  to  give  way  at  the  places  where  it  is  struck 
by  the  projectile.    This  striking  action  is  very  intense  in  the  Woolwich  gun,  for  the 
upper  portion  of  the  charge  being  first  ignited,  the  pressure  of  the  gas  falls  upon 
the  upper  surface  of  the  shot,  and  the  lower  studs  at  once  yield  to  its  force  ;  the 
consequence  being  that  the  dropping  of  the  shot  to  the  bottom  of  the  bore  allows  a 
great  rush  of  gas  over  it,  and  it  prevents  the  rising  and  centring  of  the  shot.  Hence, 
as  the  studs  interpose  but  little  check  to  the  rush  of  the  gas,  and  the  grooves  are 
large,  the  wearing  effect  upon  the  whole  upper  surface  of  the  bore  of  the  gun  is  very 
great.    You  come  back,  then,  to  these  points — you  want  to  stop  the  injurious  rush 
of  gas,  and  you  want  to  raise  up  the  axis  of  the  shot  so  as  to  centre  it  in  the  bore  of 
the  gun.    As  regards  the  centring,  I  believe  it  is  admitted,  as  Major  Palliser  stated 
in  his  treatise,  that  I  first  pointed  out  the  principle  of  centring  the  shot.    I  think 
there  is  no  doubt  that  my  plan  really  does  centre  it.    I  beg  you  to  bear  in  mind  that 
the  ribs  (bearings)  of  my  shot  are  continued  throughout  the  cylindrical  portion  to 
the  end  of  their  base,  which  is  flat,  but  in  the  present  projectiles  the  studs  are  near 
their  centre,  and  the  base  is  rounded.    You  could  not  have  a  worse  form  than  this, 
because  the  gas  impinging  against  the  rounded  end  must  have  a  wedge-like  action 
over  the  top  of  the  shot  which  greatly  accelerates  the  cutting  or  eroding  of  the  bore 
of  the  gun.    By  using  studs  and  the  gaining  rifle  twist,  you  do  away  with  length  of 
bearing,  and  hence,  before  the  shot  leaves  the  bore,  it  is  wholly  deprived  of  the 
guidance  of  its  projecting  studs,  and  necessarily  has  that  great  tendency  to  deviate 
which  Captain  Morgan  has  pointed  out.   I  have  no  doubt  we  shall  have  to  come  back 
to  the  flat  base,  for  the  present  rounded  base  of  the  shot  greatly  adds  to  the  difficulty 
of  checking  the  gas,  by  wads  or  other  means,  so  as  to  prevent  erosion  of  the  bore.  A 
great  many  wads  have  been  already  tried,  but  none  have  been  successful,  for  if  the 
wads  be  large  and  tough  enough  to  resist  the  action  of  the  gas,  they  would  be  ex- 
ceedingly dangerous  on  board  ship,  because  the  wad  may  fly  to  the  right  or  left,  and 
do  considerable  damage  to  neighbouring  ships  or  boats.    Wads,  unless  they  break 
up  close  to  the  ship,  are,  I  think,  very  objectionable.    I  am  mucli  obliged  for  the 
very  favourable  table  which  has  been  brought  forward  by  Captain  Morgan.  Igreallv 
had  no  idea  before  that  the  comparisons  were  so  favourable  for  my  system  as  he  has 
shown  them  to  be  ;  you  will  see  in  the  second  coliunn  the  relative  pressm^es.  With 
the  uniform  twist  and  the  Woolwich  studs  it  is  given  as  18  tons  per  square  inch, 
and  45  tons  per  square  inch  when  the  pressure  has  increased  to  its  maximum,  but 
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ill  my  plan  the  pressure  is  shown  to  be  2  tons  only,  and  5  tons  wlien  increased  to 
its  maximum  ;  so  that,  according  to  this  comparison,  my  system  of  long  bearings  has 
a  very  great  advantage  over  the  service  plan  of  studs.  An  article  on  the  pressures  upon 
the  studs  of  our  service  projectiles,  from  the  pen  of  Captain  Noble,  is  correct  in  theory 
but  incorrect,  I  think,  in  practice.  Captain  Morgan  gave  an  illustration  of  this  when  he 
pointed  out  that  the  studs  of  the  projectiles  fired  from  the  35-ton  gun  became  partially 
sheared,  and  that  then  these  studs  slipped  over  the  edges  of  the  grooves,  tiglitly 
jambing  the  projectile  between  the  lands  of  the  bore  of  the  gun.  I  think  in  this  ex- 
planation we  liave  a  solution  of  the  enormous  powder-pressures  obtained  in  tlie  first 
35-ton  gun,  for  the  wedging  action  must  have  retarded  the  shot  and  tended  to  increase 
the  powder-pressures.  The  correctness  of  this  solution  is  confirmed  by  what  Captain 
O'Hea  recently  told  us  as  to  the  effect  of  friction  in  retarding  the  shot.  He  stated 
that  by  boring  out  the  rifling  to  within  a  few  inches  of  the  muzzle  of  a  rifle-barrel  he 
got  a  very  much  higher  velocity  than  usual,  owing  to  the  bullets  travelling  through  a 
smooth  bore  until  they  got  close  to  the  muzzle,  when  there  w^as  a  little  retardation, 
from  the  bullets  having  to  cut  their  way  past  the  rifle  grooves.  Captain  O'Hea's 
last  experiments  are  still  more  conclusive  as  to  the  retardation  caused  by  friction ; 
these  were  made  with  bullets  so  small  as  not  to  touch  the  rifle  grooves,  the  paper 
wad  alone  taking  the  grooves  and  giving  the  necessary  spin  to  the  bullets,  the  result 
was  that  he  obtained  150  yards  more  range  with  the  same  elevation.  May  I  ask 
Captain  O'Hea  how  much  this  is  in  excess  of  the  service  weapon's  range  with  equal 
elevation. 

Captain  O'Hea  :  225  yards  at  700  yards  range,  that  is,  I  use  the  elevation  for 
475  at  700  yards. 

Captain  Scott  :  Therefore,  this  experiment  brings  out  in  a  very  remarkable  way 
what  must  be  the  result  if  the  projectile  does  not  easily  slip  out  of  the  gun. 
Theory  does  not  teach  this  remarkable  result,  but  it  is  found  in  practice,  and  I  am 
satisfied  from  the  results  that  I  have  seen,  and  from  observing  the  markings  in  the 
bore  of  the  gun,  and  other  indications,  that  when  the  first  rush  of  the  gas  comes 
upon  the  stud-shot  its  rear  is  pressed  violently  downwards,  and  strikes  a  heavy  blow 
upon  the  bottom  of  the  bore.  The  shot  then  rubs  along  the  bottom,  and  there  is  a 
tremendous  amount  of  friction  in  pushing  its  way  -through  the  fouling  which  hes 
there.  This  rubbing  causes  an  irregular  motion,  tending  to  tilt  the  shot,  thus  increas- 
ing the  retardation,  and  further  adding  to  the  irregularity  of  the  powder  pressure 
throughout  the  whole  distance  of  the  shot's  passage  through  the  bore  of  the  gun. 
The  consequent  loss  of  velocity  is  very  considerable,  and  resulted  in  that,  of 
all  the  7-inch  competitive  guns — the  Woolwich  gave  by  far  the  lowest  initial 
velocity.  I  think  I  have  now  touched  upon  the  points  which  concern  our  pre- 
sent system  of  rifling  in  so  far  as  Captain  Morgan  has  gone  with  his  pro- 
posals, and,  therefore,  I  will  say  nothing  about  weakening  the  shot,  and  the 
consequent  danger  to  the  service  gun,  but  only  add,  that  although  Captain  Morgan 
has  so  ably  brought  before  us  many  new  considerations,  as  to  the  best  mode  of 
dealing  with  ordnance,  and  his  gun  is  exceedingly  ingenious,  I  do  not  think  that  hi? 
rifling  would  be  found  upon  service  to  be  advantageous.  The  great  number  of 
grooves  would  always  be  an  objection  to  it,  and  I  think  that  the  fouling  would  He  in 
the  small  grooves,  and  that  he  would  find  that  practically  there  would  be  a  very 
great  increase  in  the  friction  without  corresponding  advantages.  I  am  satisfied,  as  I 
said  before,  that  liis  proposed  wad  would  be  objectionable  ;  and  I  do  not  think  that 
he  would  find  that  the  grooves  in  the  shot  would  be  cut  so  easily  as  he  supposes. 
They  would  have  to  fit  the  gun  with  the  greatest  nicety,  a  nicety  that  I  do  not  think 
could  be  ever  carried  out  in  practice  ;  and,  therefore,  although  Captain  Morgan's  is 
an  exceedingly  ingenious  rifling, — and  I  quite  agree  with  what  he  says  as  to  the 
importance  of  centring  the  shot  (as  I  believe  all  who  have  studied  the  question 
must  do),  and  hav-e  learned  a  great  deal  from  his  paper, — still  I  cannot  think  he 
would  get  those  practical  results  from  the  use  of  his  rifling  which,  I  for  one,  should 
be  very  happy  if  he  succeeded  in  obtaining. 

Commander  W.  Dawson,  R.N. :  This  is  the  first  time  I  have  had  the  honour  of 
meeting  Captain  Morgan  face  to  face,  but  it  is  not  the  first  time  I  have  derived 
benefit  from  his  valuable  instruction.  I  have  to  thank  him  for  the  profitable  reading 
in  some  very  instructive  papers  of  his,  and  I  thank  him  very  much  for  the  verv 
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mtelligent  and  very  scientific  explanation  he  has  given  us  to-niglit  of  the  rotation  of 
projectiles,  and  their  gyrations  in  the  air.  The  explanation  he  has  given,  based  as 
it  is  on  the  gyroscope,  appears  to  me  very  similar  to  that  we  taught  fifteen  years 
ago,  when  I  was  an  instructor  in  gunnery,  as  to  the  cause  of  the  deflection  of  the 
Armstrong  projectiles.  The  whole  gist  of  the  paper  appears  to  me  to  resolve 
itself  into  the  means  of  obtaining  increased  accuracy.  That  is  a  point  which  is  of 
far  more  importance  than  at  first  sight,  perhaps  we  naval  men  are  apt  to  think 
accuracy  has  risen  very  much  in  importance,  in  consequence  of  the  unequal  distri- 
bution of  armour  in  different  thicknesses  over  the  ship.  When  a  ship  was  covered 
with  the  same  thickness  of  plating  in  all  parts,  she  was  equally  vulnerable  or  in- 
vulnerable, wherever  she  might  be  struck,  and  it  did  not  matter  very  much  what 
part  of  the  ship  was  struck  ;  but  when  there  is  a  patch  of  12-inch  armour  here, 
and  a  patch  of  10-inch  there,  and  so  on,  it  becomes  of  the  very  first  importance  that 
you  should  know  what  is  the  particular  point  that  the  special  gun  you  happen  to  be 
firing  can  perforate,  and  what  is  the  part  it  cannot  penetrate.  It  is  even  more  im- 
portant to  know  the  spot  it  will  not,  than  the  part  it  will.  You  want  that 
information  not  only  for  the  larger  guns,  but  for  every  sized  gun  in  the  ship.  I 
believe  that  in  the  case  of  one  ironclad  attacking  another,  there  is  no  reason  why 
every  nature  of  gun  should  not  be  very  effectively  fought  if  we  had  but  the  requisite 
skill  to  plant  each  shot  in  the  place,  the  vulnerabiUty  of  which  is  adapted  to  its 
penetrating  power.  Therefore,  precision  of  fire  appears  to  have  risen  very  much  in 
necessity  since  ships  have  lost  their  homogeniety  of  resistance.  I  point  out  this 
the  more  readily  because  I  think  that  the  principles  laid  down  by  you,  Mr.  Chairman, 
some  five  years  ago,  as  to  the  requirements  of  good  naval  guns  still  hold  good,  and  it 
is  well,  I  think,  to  call  attention  to  what  those  principles  are,  again,  to  re-state  them 
in  order  that  we  may  see  how  far  they  are  applicable  to  the  various  systems  and 
weapons  which  are  brought  before  us.  Admiral  Key  laid  it  down  that  the  first  and 
most  necessary  quality  in  a  naval  gun  is  that,  it  should  have  strength  and  endurance ; 
second  in  importance,  penetrating  power  up  to  1,200  yards ;  third  in  value,  the 
use  of  a  powerful  shell ;  foiu'th  in  estimation,  simplicity  as  regards  non-liabiUty  to 
derangement,  and  facihty  of  working  in  the  gun,  and  in  the  projectile ;  fifth  in 
essentials,  accuracy  with  a  loto  trajectory,  especially  at  ranges  under  1,500  yards  ;  sixth, 
and  last,  extensive  range,  which  quality,  as  Admiral  Key  points  out,  is  not  a  necessity 
for  naval  ordnance.  Now,  although  it  is  possible  that  if  Admiral  Key  were  writing 
that  minute  now,  he  might  alter  some  portions  of  it,  yet  I  think  the  order  in  which 
he  has  placed  those  qualifications  remains  stiU  very  much  as  it  was  in  the  year 
1868.  And  although  accuracy  is  put  down  as  fifth  in  importance,  you  must 
remember  that  so  far  as  precision  of  fire  is  dependent  on  the  weapon  itself,  and  not 
upon  those  who  employ  it,  it  is  connected  with  flatness  of  trajectory,  which  means 
liigh  velocity.  But  high  velocity  from  the  same  muzzle-loading  gun  under  similar 
circumstances  has  a  most  beneficial  effect  upon  Admiral  Key's  most  important 
requisite  endurance  ;  because  the  higher  velocity  under  like  conditions,  evidences 
that  there  is  less  resistance  to  the  escape  of  the  shot,  and  if  there  be  less  resistance, 
it  indicates  greater  steadiness  of  flight  through  the  bore,  and  therefore,  fewer  dents, 
abrasions,  and  enlargements,  and  consequently  better  endurance.  Further  than  that, 
greater  steadiness  in  the  bore  by  giving  higher  velocity,  implies  also  increased 
penetrating  power  which  is  Admiral  Key's  second  important  quality.  So  that  the 
question  of  steadiness  of  flight  which  has  been  brought  before  us  so  ably  by  Captain 
Morgan  to-night,  whilst  it  apparently  deals  only  with  precision  of  fire,  is  dealing  with 
the  far  more  important  qualities  of  endurance,  penetration,  and  shell-power,  and 
opens  up  a  very  large  question  involving  many  other  considerations  than  those  which 
are  specially  pointed  out.  Now,  seamen  are  apt  to  underrate  accuracy  because  they 
have  certain  physical  difliculties  in  practically  attaining  it,  and  they  do  not  face  those 
difficulties  with  a  determination  to  overcome  them,  as  perhaps  they  ought  to  do. 
There  are,  first,  the  difficulties  connected  with  our  ignorance  of  the  distance, 
and  of  the  results  of  our  fire.  Generally  speaking,  very  httle  trouble  is  taken 
in  finding  out  the  distance  of  the  object,  and  we  are  commonly  ignorant  of  the 
results  of  our  shooting.  Very  little  pains  is  taken  to  place  observers  at  right  angles 
to  the  range  to  watch  where  the  shot  falls.  The  evil  influence  next  in  importance  is 
that  the  front  and  rear  sights  are  phu'ecl  too  ciose  together,  especiaUv  in  the 


RIFLING  rOIi  HEAVY  GUNS. 


G71 


rifled  guns  ;  and,  tliird  in  importance  is  tlic  low  velocity,  and,  therefore,  the  hi^li 
trajectoiy  due  to  our  present  system  of  rifling.  Captain  Morgan  lias  well  pointed 
out  that  the  40-23ounder  breech-loading  gun  was  one  of  the  most  accurate  guns  we 
ever  had.  But  when  the  40-pounder  was  put  on  the  broadside  of  a  rolling  ship,  and 
worked  alongside  the  old  G8-pounder  smooth-bore,  "the  old  G8"  beat  it  hollow. 
Why  ?  Simply  for  the  reason  I  have  pointed  out,  that  we  do  not  take  pains  to 
ascertain  the  distance ;  the  sights  in  the  40-pounder  are  too  close  together ;  and, 
thirdly,  lead-coated  projectiles  have  very  low  velocities,  and,  therefore,  high 
trajectories  as  compared  with  the  GS-poundcr  at  lighting  ranges.  Thougli  precision 
of  fire  depends  mainly  on  efheient  gunnery  training,  yet,  so  far  as  it  is  dependent  on 
flatness  of  trajectory,  it  depends  upon  getting  the  point  of  the  shot  to  face  its  work 
accurately  in  the  air.  This  really  resolves  itself  very  much  into  what  occurs  within 
the  gun,  in  obtaining  perfect  rotation,  and  correct  centring  in  the  bore.  But  those 
two  things,  rotation  and  centring  in  a  M.L.B;..  gun,  are  also  connected  aj^jain  with 
reduction  of  resistance,  and,  therefore,  with  velocity.  Wherever  in  a  v»dndage  gun,  a 
proportionately  high  velocity  is  not  obtained,  it  is  because  there  is  a  misapplication 
of  force  absorbing  the  propelling  power,  some  extra  resistance  resulting  either  from 
the  lack  of  coincidence  in  the  axes,  from  wedging  over  the  lands,  or  from  some 
mechanical  obstruction  to  exit,  acting  within  the  gun.  The  Tall  Mall  Gazette, 
which  seldom  admits  anything  w^rong  in  our  present  guns,  has  pointed  out  that  the 
.French  breech-loading  rifled  fleld-pieces  give  about  600  feet  more  initial  velocity 
than  our  English  field-pieces.  The  Grerman  field-pieces  give,  it  says,  300  feet  rnoro 
than  the  English  field-pieces — the  9-pounders  ;  and  we  know  from  some  experi- 
ments that  were  made  by  Mr.  Yavasour,  at  Woolwich  Arsenal  last  November,  that 
he  got  1,600  feet  of  velocity  from  his  breech-loading  10-pounder  there  as  against, 
I  think,  it  is  about  1,300  feet  in  the  service  12-pounder  gun.  Now,  although  it  is 
quite  true  that  all  this  increase  of  velocity  and  flatness  of  trajectory  does  not  take 
place  in  consequence  of  the  non-centring  of  the  shot,  or  the  imj)erfect  rotation,  yet 
there  is  no  question  that  that  increased  velocity  could  not  be  obtained  under  any 
circumstances  from  the  Woolwdcli  balanced-system  of  rifling.  Erom  the  French 
competitive  trials  between  a  Woolwich  M.L.R.  12-pounder  gun,  and  a  Yavasour 
M.L.R.  12-pounder,  identical  in  all  respects  except  the  rifling,  it  appears  that 
16  feet  of  initial  velocity  is  the  amount  absorbed  by  the  short-bearing  balanced 
shot  in  its  efforts  to  escape  from  such  a  Woolwich  gun.  The  want  of  velocity  in 
our  balanced  stud  system  is  made  still  more  apparent  when  we  compare  the 
performances  of  the  cast-iron  gun  of  the  French  of  34-tons  as  against  the  beautiful 
wrought-iron  35 -ton  gun  of  Woolwich.  The  striking  force  of  the  cheap  French 
gun  is  one-fifth  greater  than  that  of  the  costly  Woolwich  gun.  ]N"ow,  there  is 
one  striking  fact — take  that  home !  Tlie  figures  are  publicly  stated  and  not 
contradicted  by  that  generally  very  well-informed  Artillery  authority,  the  Fall  Mall 
Gazette,  the  articles  in  wdiich  are  supposed  to  be  written  by  a  well-knowm  Boyal 
Artillery  Oflicer,  who  is  generally  very  well  informed  on  ail  these  matters.  The 
difference  of  the  striking  force  amounts  to  1,625  foot  tons  in  favour  of  the  French 
^'infant,"  wdiich  is  in  fact  as  if  they  w^ere  firing  an  extra  7-inch  6i^-ton  gun.  Tliis 
absorption  of  force  affects  endurance  very  much.  Wherever  there  is  extra 
resistance  to  the  shot  escaping,  there  must  be  extra  work  done  upon  the  gun  that 
ought  to  have  been  employed  in  driving  the  shot  forward.  The  reason  is  very  plain. 
If  the  shot  is  not  correctly  centred,  it  must,  as  Captain  Morgan  very  well  calls  it, 
"  knock"  the  bore  of  the  gun  in  its  passage  out,  and  the  consequence  is,  that  every 
projectile  is  so  injured  in  its  efforts  to  escape  that,  if  recovered,  it  has  to  be  re-cast, 
whilst  •  the  bores  are  abraded,  dented,  and  enlarged,  so  as  to  demand  examination 
after  every  fifty  discharges.  Indeed,  I  find  in  the  recent  "  Manual  of  Naval  Grunnery," 
published  this  year,  the  following  statement  with  reference  to  endurance :  "  The 
"  under-mentioned  table,  showing  the  number  of  rounds  which  have  been  fired 
from  some  of  our  heavy  muzzle-loading  rifled  guns  proves  that  their  powers  of 
endurance  are  most  satisfactory.  12-inch  M.L.R.  gun  (of  25  tons)  359  ;  and, 
another,  200  rounds.  10-inch  M.L.R.  gun,  534  rounds.  8-inch  M.L.R.  gun, 
433  rounds  ;  and,  another,  408  rounds."  The  35-ton  gun  is  not  mentioned, 
though  it  fired  its  last  round  a  year  before  the  publication  of  the  "Manual  of 
G-unnery ;  "  it  fired,  however,  38  rounds  from  its  12-inch  bore  and  35  rounds 
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from  its  ll*6-mcli  bore,  before  it  gave  way.  The  Manual"  does  not  say 
what  charges  of  powder  were  fired,  nor  with  what  elevation,  nor  what  interval 
of  time  elapsed  between  the  rounds  ?  How  many  years  were  occupied  in  these 
discharges  is  also  not  stated.  I  think  the  Navy  needs  something  more  than 
second-hand  knov/ledge  of  what  our  military  gunmakers  have  done,  and  should 
buy  its  own  experience  of  its  own  weapons.  The  Navy  itself  has  had  no 
practice  with  these  heavier  guns,  with  the  12-inch  guns ;  and  whatever  we  read 
in  the  '^Manual  of  Grunnery"  for  Her  Majesty's  Fleet,  is  derived  from  confi- 
dential blue-books,  and  other  publications  prepared  by  our  military  brethren  from 
time  to  time  at  Woolwich  Arsenal.  Amongst  the  many  verbatim  extracts  made  from 
Woolwich  books  and  inserted  in  the  "  Manual  of  Grunnery,"  there  is  abundant 
information  as  to  the  dents,  abrasions,  enlargements,  and  other  defects  which  occur 
in  the  guns,  and  instructions  as  to  the  frequent,  periodical,  and  minute  examination 
and  registration  of  injuries,  consequent  upon  what  Captain  Morgan  calls  the 
"  knocking  "  of  the  shot  in  the  bore,  not  that  the  three  pages  of  instructions  as  to  the 
registration  of  injuries  are  wholly  taken  up  with  those  defects  which  are  necessarily 
of  a  very  serious  character  ;  but  most  of  the  injuriesi  nflicted  by  the  projectiles  bear 
testimony  to  the  fact  of  that  oscillation  of  the  shot  in  the  gun  and  non-centrmg, 
which  accounts  for  the  deficiency  of  velocity  and  perforating  power.  This  deficiency 
of  steadiness  in  the  bore  influences  the  accuracy  of  fire,  chiefly  by  causing  a  high 
trajectory  instead  of  a  flat  one.  The  deficiency  of  steadiness,  and  thus  of  velocity 
causes,  therefore,  a  loss  of  accuracy,  of  endurance,  and  of  penetrating  power,  and 
all  the  ills  to  which  gunnery  flesh  is  heir.  Thus,  perfection  of  rotation  with  the 
minimum  of  resistance,  resolves  itself  into  an  increase  of  velocity  with  a  given  powder- 
charge  and  shot.  As  to  the  plan  which  Captain  Morgan  proposes  for  overcoming 
these  difiiculties,  I  quite  agree  with  what  was  said  by  Captain  Scott,  that  a  multitude 
of  grooves  in  a  muzzle-loading  gun  which  is  to  be  fired  with  an  iron  shot,  would  be 
open  to  some  practical  objections.  The  fouling  might  lodge  in  the  small  shallow 
grooves,  and  cause  some  difficulty  in  loading.  There  must  also  be  a  sufficient 
depth  of  grooTGS  to  allow  for  necessary  windage.  Windage  is  essential  in  all  iron- 
bearing  guns  to  allow  for  the  expansion  of  the  bore,  for  difficulties  of  manufacture, 
and  for  the  presence  of  fouling  matter,  and  so  on ;  and  where  you  have  a  multitude 
of  very  shallow  grooves,  you  must  have  a  soft  lead-coated,  or  lead-expanding  shot. 
These  are  not  crucial  objections  to  a  scheme  which  has  much  to  recommend  it,  in 
that  it  gives  enormous  rifle-bearing  surfaces,  and  that  it  supports  the  shot  along  its 
whole  cylindrical  body,  difi'uses  the  effort  of  rotation  over  a  large  portion  of  the 
bore,  and  remedies  many  of  the  existing  defects  by  steadying  the  projectile 
in  the  bore,  and  getting  rid  of  that  system  of  balancing  the  shot  in  unstable 
equilibrium  upon  two  studs  nearly  under  its  centre  of  gravity.  I  should  be 
glad  to  get  further  information  on  this  long-bearing  system,  and  especially  as  to  how 
it  is  proposed  to  obtain  the  centring,  for  of  course,  however  long  and  rigid  the  rifle 
bearing,  correct  centring  must  be  an  essential  part  of  the  system.  Captain  Morgan 
has  adopted  I  am  happy  to  see  an  iron-bearing,  and  has  come  to  the  long-bearing. 
These  are  two  most  important  concessions  to  common  sense  and  experience.  But  I 
should  like  to  know  how  he  obtains  the  centring.  These  are  the  great  wants  of  our 
present  guns — long  iron  rifle -bearings,  and  correct  centring.  Adopting  those  two 
principles,  we  shall  practically  obtain  all  the  advantages  that  rifling  can  give  to 
diminish  the  resistances,  and  thence  to  increase  the  velocities  of  similar  shot,  and  it 
is  in  this  direction  we  must  look  for  that  which  Captain  Morgan  seeks,  viz.,  an 
increase  of  accuracy  in  artillery  shooting. 

Captain  MoRaAN :  I  must  say  in  reply  that  I  am  very  glad  to  find  the  tolerably 
favourable  reception  which  has  been  given  to  a  new  view.  I  came  here  very  dis- 
passionately on  tills  point,  and  with  a  view  to  provoke  discussion,  and  to  see  what 
really  was  the  result  on  the  mind  of  the  members  of  tliis  Institution.  I  know  that 
very  serious  objections  are  taken  by  some  officers  in  the  Navy  to  the  Woolwich 
rifling  ;  and,  however  satisfactory  it  may  be  so  far  as  it  has  gone,  I  think,  unless  we 
increase  the  bearing  surface,  if  we  go  to  heavier  guns  it  will  fail,  and  it  is  better  to 
consider  the  subject  now,  than  to  consider  it  after  it  has  failed.  In  the  Royal 
Laboratory,  as  Captain  Sladen  will  be  able  to  tell  you,  tliey  are  gradually  coming  to 
an  increased  number  of  studs,  and  I  am  sure  he  could  bear  out  what  Captain  Scott 
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says  about  the  rubbing  along  tlie  botiom  of  tlic  bore.  I  know  he  has  been  studying 
that  matter,  and  perhaps  he  will  be  able  to  give  us  the  results  on  some  future  occa- 
sion. It  is  principally  to  obviate  that  objection,  that  I  am  so  decidedly  in  favour  of 
the  wad  that  Captain  Scott  takes  objection  to.  If  however  he  will  show  me  any 
other  way  of  stopping  the  windage — which  windage  drives  the  shot  on  the  bottom 
of  the  bore — I  shall  be  very  happy  to  adopt  it  ;  but  I  see  no  way  of  doing  this, 
•except  by  stopping  the  windage  over  the  shot.  In  the  first  place,  the  rush  of  the 
gas  scores  the  gun  at  he  has  justly  observed,  and  in  the  second  place,  it  drives  the 
shot  on  the  bottom  of  the  bore,  and  I  would  only  ask  why  does  Captain  Scott  object 
to  a  wad  ?  I  quite  agree  with  him  about  the  fiat  base,  and  I  have  drawn  my  shot 
with  a  flat  base,  and  the  only  reason  why  I  have  put  a  hig  wad  in  that  sketch  is,  that 
jou  may  be  able  to  see  it  at  a  distance.  It  may  be  any  size  you  like  so  long  as  you 
stop  the  windage.  I  must  say  a  word  against  a  misconception  about  powder  pres- 
sures in  heavy  guns.  I  know  something  about  gunpowder,  being  Assistant  Superin- 
tendent in  the  Royal  Gunpowder  Factory,  and  I  can  see  that  several  officers  have 
been  misled,  and  Commander  Dawson  is  one,  as  to  the  causes  of  these  powder- 
pressures.  It  seems  to  have  got  abroad  that  the  jambing  of  the  shot  in  the  bore  is 
a,  cause  of  the  intense  powder-pressures.  I  am  perfectly  sure  that  the  powder  itself 
is  sufficient  to  give  the  results  observed,  that  is  to  say,  if  a  powder  maker  makes  one 
brand  of  powder  and  then  sets  about  to  make  another  exactly  tne  same,  he  may  feel 
perfectly  sure  he  has  done  so,  but  he  may  fire  one  brand  in  a  35-ton  gun  with  25 
tons  pressure,  and  the  other  with  65 -tons  pressure.  Why  therefore  put  down  to 
the  studs  whatis  sufficiently  accounted  for  by  the  powder?  We  are  trying  as  well 
as  we  can  to  get  the  powder  uniform,  and  this  is  one  of  the  most  difficult  and  one 
of  the  most  important  things  we  have  to  do.  I  do  not  think  we  have  quite  solved 
the  whole  question  yet.  I  think  we  must  go  further  into  the  question  of  powder 
for  big  guns.  All  pebble  powder  is  proved  in  the  8-inch  gun,  but  we  may  have  two 
powders  wliich  may  give  the  same  pressures  in  the  8-inch  gun,  but  when  fired  in  the 
35 -ton  gun,  one  may  give  double  the  pressure  of  the  other.  I  am  not  particularly 
bigoted  about  this  system  of  grooving,  but  I  have  had  the  misfortune  to  invent  a 
breech-loading  gun,  and  to  think  that  it  is  the  best  gun  that  can  be  adopted.  As 
was  said  by  the  last  speaker,  the  first  element  in  a  gun  is  strength ;  the  first  element 
in  this  gun,  I  say,  is  strength.  It  is  from  two  to  three  times  as  strong  as  a  muzzle- 
loading  gun,  because  I  have  taken  off  the  strain  which  tears  the  gun  longitudinally, 
and  when  that  is  taken  off,  there  is  opportunity  of  applying  the  metal,  so  that  the 
gun  shall  be  as  strong  as  possible.  To  do  this,  involves  that  the  gun  shall  be  breech- 
loading,  which  may  be  or  may  not  be  a  misfortune,  but  strength  is  the  main  element. 
Having  got  this  gun,  I  had  to  consider  how  it  should  be  rifled,  and  I  could  not  for 
a  long  time  make  up  my  mind.  At  first  I  adhered  to  the  usual  system  of  lead-coat- 
ing, and  here  I  advocated  that  system  as  possibly  the  best,  but  Captain  Scott  com- 
pletely upset  my  ideas  on  that  point.  Since  then  I  have  gradually  come  round  to 
his  views,  and  have  given  up  the  idea  of  lead-coating.  Now  I  think  these  ribs  are 
probably  the  best,  and  I  have  gone  a  little  further  than  Captain  Scott,  so  as  to  meet 
all  the  requirements  of  the  case.  With  regard  to  the  use  of  this  system  with  muzzle- 
loading  guns,  the  objections  that  hold  with  regard  to  muzzle -loading  guns  of  course 
do  not  hold  with  regard  1  o  breech-loading  guns,  that  is  to  say,  the  fouling  of  the 
bore  does  not  take  effect  at  all  with  the  latter.  If  the  gun  fouls,  the  shot  will  clear 
it  out  the  next  round,  but  if  there  is  any  chance  of  its  not  having  sufficient  play,  we 
have  only  to  make  the  ribs  a  little  deeper,  and  to  make  the  grooves  a  little  larger,  so 
that  they  might  even  have  half  an  inch  play  laterally  and  as  much  as  you  choose  the 
other  way.  Unless  you  have  a  breech-loading  gun,  I  do  not  see  how  you  can  have  a 
gun  sufficiently  strong, — and  if  you  adopt  a  breech-loading  gun,  what  rifling  are  you 
to  use  ?  I  hope  whoever  takes  up  the  subject,  after  he  has  puzzled  as  long  as  I  have, 
will  arrive  at  a  satisfactory  result.  If  you  have  a  gun  that  has  windage,  as  soon  as 
you  fire  two  thousand  rounds  the  bore  is  worn,  and  there  will  be  no  grooves  at  all. 
Stop  the  windage  and  you  wiU  make  the  gun  everlasting.  If  our  Snider  and  Martini- 
Henry  rifles  can  fire  20,000  rounds  without  the  slightest  difficulty,  why  should  not 
our  big  guns  be  able  to  do  the  same.  I  go  in  for  strength  and  endurance.  We  are 
Yery  much  indebted  to  the  last  speaker  for  what  he  said  about  accuracy  of  firing.  I 
believe  it  is  not  properly  appreciated.    If  we  have  to  fight  a  ship  a  long  way  off,  the 
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further  off  we  can  sink  her,  the  better.  We  have  our  torpedoes  now-a-days,  and  thej- 
can  be  driven  under  water  for  half  a  mile,  and  perhaps  we  may  get  them  to  drive 
further.  Now  it  is  much  better  to  sink  your  enemy  before  he  can  come  near  you 
with  his  torpedoes.  That  is  my  view,  but  of  course  I  would  not  venture  to  speak 
for  the  Navy.  I  do  believe  that  accuracy  of  fire  is  what  we  are  coming  to,  and  this 
will  make  quite  a  revolution  in  artillery.  The  old  style  used  to  be  to  get  as  close  as 
you  can,  to  fire  off  your  guns,  and  the  gunners  who  stuck  the  longest  to  their  guns, 
were  those  that  won  the  day.  But  now  it  is  science,  and  long  distances  and  accurate 
practice  that  are  wanted.  I  am  very  much  indebted  to  the  last  speaker  for  having 
pointed  this  out  so  well.  He  also  asked  me  how  I  expected  to  get  my  centring.  I  only 
quote  Captain  Scott  on  that  point :  he  says  "  with  this  system  of  centring,  it  (the  shot) 
will  centre  itself."  That  can  be  carried  out  in  this  system.  It  has  a  bearing  surface^ 
that  will  not  yield,  and  therefore  the  shot  will  probably  centre  itself.  I  provide, 
however,  for  more  than  that.  If  there  is  any  knocking,  it  will  come  on  the  base,  anci 
the  base  is  the  last  point  that  leaves  the  gun.  I  should  therefore  put  zinc  studs  in; 
some  of  the  grooves  at  the  base  ;  these  will  jamb  along  the  top  of  the  rib,  and  so  keep 
the  base  perfectly  steady  the  whole  way,  and  insure  that  the  projectile  leaves  the 
bore  perfectly  centred.  I  am  not  prepared  to  go  into  the  statistics  mentioned  by- 
Captain  Dawson  about  the  velocity  and  endurance  of  guns.  I  know  we  can  get 
sufficient  velocity  in  our  guns  ;  we  can  give  a  very  high  velocity.  But  it  is  a  ques- 
tion of  strength  combined  with  velocity.  "We  can  make  a  powder  that  will  give  100' 
feet  more  in  the  heavy  guns  than  is  done,  but  it  is  very  questionable  if  the  guns 
would  stand  long  at  that  rate.  And  I  am  rather  doubtful  about  the  JPall  Mall 
Gazette  ;  I  am  afraid  it  is  rather  biassed  on  the  points  that  have  been  taken  up.  I 
rather  think  that  we  have  the  greatest  velocity  in  our  guns,  that  we  have  stronger- 
guns  than  those  on  the  Continent,  and  that  we  have  greater  penetration  than  any 
gun  in  the  whole  world.  But  I  do  not  think  we  have  come  to  the  end  of  the  matter- 
yet,  for  we  shall  have  to  go  on  to  bigger  guns,  and  then  I  believe  our  present  system 
of  rifling  will  not  do.  In  conclusion,  I  may  say  my  object  was  to  have  a  good  discus- 
sion,  so  that  opinions  might  be  ventilated,  and  this  subject  might  be  approached  with 
all  the  intelligence  and  foresight  that  is  possible. 

The  Chaib-MAN  :  I  am  sure  that  all  here  present  will  wish  me  to  return  our  thanks 
to  Captain  Morgan  for  the  very  interesting  paper  he  has  read  to  us.  It  is  very  de-- 
sirable  that  the  subject  of  this  evening's  paper  should  be  thoroughly  discussed  before 
we  proceed  to  incur  a  vast  expenditure  in  building  heavier  guns  than  we  have  at  pre- 
sent. Our  present  system  I  believe  to  be  the  best  established  in  any  country,  but  it 
is  not  without  its  defects.  As  regards  the  gun  that  Captain  Morgan  has  proposed,  I 
cannot  help  concurring  in  the  opinion  expressed  by  Captain  Dawson  that  these  very 
narrow  shallow  grooves  are  liable  to  foul  and  to  offer  serious  difficulty  in  loading,  if 
it  is  intended  to  be  a  muzzle-loader,  and  the  zinc  studs  at  the  base  of  the  shot  will 
add  to  that  difficulty.  (Captain  MoRaAN  :  They  are  applicable  solely  to  the  breech- 
loading  gun.)  If  the  system  is  intended  for  a  breech-loading  gun,  it  seems  to  mo 
to  offer  many  advantages.  It  has  a  long  bearing,  and  the  mode  of  centring  the  shot- 
appears  satisfactory.  The  windage  also  in  that  case  can  be  reduced  to  a  minimum. 
Captain  Morgan  said  he  was  "  unfortunate"  enough  to  propose  a  breech-loading  gun. 
I  can  only  say  that  in  my  opinion  (and  I  think  I  express  that  of  the  Navy  in  general)  ^ 
if  you  will  give  us  a  good  breech-loading  gun,  we  shall  only  be  too  thankful.  It  is 
just  the  thing  w^e  wish  for,  but  it  must  be  a  good  breech-loading  gun,  free  from  the 
defects  of  all  hitherto  tried.  It  is  an  object  much  desired  by  the  Navy.  One  very 
interesting  part  of  the  paper,  to  my  mind,  is  that  table  that  Captain  Morgan  has 
explained  to  us,  showing  the  different  pressures  on  the  bearing  surfaces  of  different 
descriptions  of  guns,  and  the  pressures  on  the  studs,  especially  as  bearing  on  that 
interesting  question  of  the  uniform  and  increasing  twist.  But  there  is  one  point 
that  I  think  has  not  been  considered  this  evening.  The  principal  advantage  claimed 
by  the  advocates  of  an  increasing  twist,  is  that  it  adds  to  the  endurance  of  the  gun 
by  equalising  the  pressure  of  the  gas  during  the  passage  of  the  shot  through  the  bore. 
I  am  glad  to  hear  that  experiments  are  going  to  be  carried  out  to  ascertain  what  the 
pressures  are  with  the  uniform  twist  and  with  the  increasing  twist,  and  I  think  that 
the  experiment  will  be  a  most  important  one.  If  it  shows  that  the  pressure  with  the 
increasing  twist  is  more  uniform  during  the  passage  of  the  shot  through  the  bore,  it 
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•will  be  an  important  point  to  the  advantage  of  the  increasing  twist.  Captain  Morgan 
lias  shown  that  the  pressure  on  the  studs  is  of  no  great  importance ;  that  in  the 
uniform  twist,  although  you  have  a  greater  pressure  on  the  stud,  yet  by  increasing 
jour  bearings  you  nullify  the  disadvantage  so  far  as  the  studs  are  concerned.  But 
still,  I  think,  we  must  wait  until  we  hear  the  result  of  the  experiments  on  the  pres- 
sures on  the  gun.  I  beg  to  offer  Captain  Morgan  the  thanks  of  the  meeting  for  his 
^ery  mteresting  paper. 


LECTURE. 


Friday,  June  27tli  1873. 
General  SIR  WILLIAM  J.  CODRINaTO]^,  G.C.B.,  in  the  Chair, 


0]^  THE  BEST  MODE  OF  DEFEISTCE  OF  THE  PROTECTED 
TERRITORIES  ON  THE  GOLD  COAST  OF  AFRICA,  AND 
THE  ORGANIZATION  OF  A  FORCE  SUFFICIENT  FOR 
THAT  PURPOSE. 

By  Admiral  the  Eael  of  Lauderdale,  G.C.B. 

When  I  drew  up  this  paper,  I  was  under  the  impression  that  all  the 
tribes  between  Cape  Coast  and  the  Ashantee  frontier,  were  under 
British  protection,  but  there  have  been  laid  before  Parliament  im- 
portant papers  relative  to  the  state  of  affairs  at  Cape  Coast,  which 
show  that,  before  the  Ashantee  invasion,  matters  were  in  a  very 
unsettled  position,  and  from  which  it  is  difficult  to  make  out  whether 
there  is  really  any  protectorate  at  all ;  but  as  it  is  clear  that  we  collect 
a  revenue  from  the  tribes,  it  appears  to  me  that  we  are  in  honour  bound 
to  protect  and  assist  them;  otherwise  I  should  not  trouble  you  with  this- 
paper. 

When  I  read,  in  one  of  the  evening  papers,  about  three  months  ago,, 
that  the  Ashantees  had  invaded  our  Protectorate  by  crossing  the  Prah 
river  with  12,000  men,  I  thought  it  would  be  a  very  serious  affair,  and 
in  my  place  in  the  House  of  Lords,  I  urged  the  Government  to  take- 
immediate  steps  to  prevent  supplies  of  arms  and  ammunition  from 
getting  into  the  hands  of  the  enemy  (the  Ashantees),  and  to  collect  a 
sufficient  force  without  delay,  as  we  had,  at  that  time,  only  one  company 
(2nd  West  India)  and  a  few  Houssa  native  police  to  defend  the  eight 
or  ten  forts  along  the  coast  under  the  British  flag,  and  also  knowings 
that  the  tribes  on  the  coast  from  the  Gambia  to  Lagos,  were  in  an 
unsettled  state.  I  believe  the  great  cause  of  discontent  amongst  the- 
Fantee  tribes  was  our  handing  those  tribes  over  to  the  Dutch  by 
Treaty  in  March,  1867,  against  their  wish.  This  caused  much  blood- 
shed ;  but  by  the  last  Treaty  of  February,  1871,  they  are  all  again 
under  our  so-called  protectorate,  but  it  appears  they  are  given  to  under- 
stand that  they  must  fight  their  own  battles  and  that  we  will  not  pro- 
tect them  against  the  Ashantees  :  I  am  not  here  to  discuss  the  policy  of 
the  Government  in  withdrawing  all  our  troops  from  the  Colonies  and  pro- 
tected territories,  but  I  will  say  this,  that  the  force  should  not  be  with- 
drawn from  any  colony  or  protected  territory  until  we  are  satisfied  that 
they  have  organised  a  sufficient  force  to  defend  themselves  from  any 
impending  attack.^ 

Before  entering  farther  into  the  subject,  I  will  give  an  outline 

^  Two  years  ago,  our  colony  at  Batliurst,  River  Gambia,  was  so  unprotected  that 
they  were  obhged  to  call  in  the  assistance  of  the  Frencli. 
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of  the  protected  territory  on  the  Gold  Coast  of  Africa.  It  is 
bounded  on  the  east  by  the  Yolta,  on  the  west  by  the  Assinee,  on  the 
south  by  the  sea,  on  the  north  by  the  Ashantee  territory ;  the  River 
Prah  being  the  line.  Latitude  5""  to  6°  north,  longitude  1°  to  3°  west. 
Population  about  400,000  ;  area,  14,000  square  miles  ;  sea  coast  about 
250  miles,  along  which  there  are  now  ten  forts  under  the  British  flag. 
Rivers — Yolta  navigable,  Assinee  not  known,  Prah,  Seicoom,  and  several 
other  small  rivers  which  are  fordable  in  the  dry  season.  Water  is 
scarce,  except  from  the  rivers,  but  can  be  got  by  sinking  ten  feet. 
Country  is  level,  in  general  covered  with  impassable  jungle,  through 
which  all  roads  must  be  cut :  there  are  no  wheeled  carriages  or  beasts  of 
burden  in  the  country :  products,  gold,  ivory,  and  palm  oil. 

The  revenue  in  1870  was  36,000Z. ;  imports  in  1871,  500,000Z. ; 
exports,  400,000^  ;  but,  I  believe,  it  is  all  much  increased  since  the 
Dutch  Settlements  were  handed  over  to  us. 

The  principal  towns  on  the  coast  are  Axim,  Dix  Cove,  Bootry  (fort), 
Secondee,  Chama,  St.  George,  or  Elmina,  Cape  Coast  Castle,  Anamaboo, 
Accra,  and  others :  the  towns  in  the  interior  are  shown  in  the  map. 

The  climate  is  very  hot,  but  considered  more  healthy  than  that  of 
Sierra  Leone.  Winds,  generally  along  the  coast,  from  west  to  east ;  rainy 
season  from  May  to  August.  There  are  also  occasionally  tornados  and 
hermattans. 

There  is  anchorage  all  along  the  coast. 

The  Ashantees  are  known  to  be  a  warlike  tribe,  and  it  is  said  that 
they  are,  in  a  considerable  degree,  organized  into  regiments  or  distinct 
bodies,  under  their  own  Ofiicers,  whom  they  strictly  obey ;  they  are 
well  armed.  Their  mode  of  warfare  is  peculiar ;  they  seldom  attack 
our  forces  when  in  large  numbers,  but  wait  to  be  attacked,  when  they 
do  not  make  a  determined  stand,  but  make  a  sham  retreat,  and  when 
their  enemy  is  drawn  from  their  position,  they  turn  and  attack  them  on 
the  flank  and  rear. 

The  Kingdom  of  Ashantee,  ITorth  of  the  Gold  Coast,  is  thus  described 
by  Sandeman  in  1837  : — 

"  Its  general  appearance  is  beautiful,  many  parts  resembling  a 

gentleman's  park  ;  deer,  hares,  partridges,  wild  ducks,  pigeons,  &c., 
"  are  plentiful,  but  beeves  and  horses  are  scarce ;  it  is  also  very  rich  in 
"  gold,  and  populous.  The  natives  are  well  made,  but  are  a  barbarous 
"  and  deceitful  people,  more  inclined  to  be  warlike  than  commercial ; 
"  they  have  no  written  language,  but  are  famous  for  making  long 

speeches  in  debating  on  any  subject.    The  King  is  a  very  powerful 

chief,  he  has  upwards  of  200,000  warriors,  and  has  full  power  over 
"  the  lives  and  liberty  of  all  who  offend  him,  and  his  authority 
"  extends  over  several  neighbouring  states  ;  the  capital  is  Coomassie.'' 

This  is  the  fourth  or  fifth  war  we  have  had  w4th  the  Ashantees,  or 
rather  the  fourth  time  they  have  invaded  the  territory  under  our  protec- 
tion: the  first,  in  1807 ;  the  second,  in  1824,  when  Sir  Charles  MacCarthy 
lost  his  life ;  the  third,  in  1853 ;  the  fourth,  in  1863,  serious  ;  and  the 
fifth,  in  January,  1873,  this  present  invasion,  which  was  not  sudden  or 
altogether  unexpected  ;  for  early  in  December  last  year  the  Kings  and 
Chiefs  of  the  various  tribes  near  the  Ashantee  frontier  (the  Prah  river) 
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sent  urgent  messages  to  the  Administrator  for  help  and  protection 
against  an  impending  attack  by  the  Ashantees,  who  they  declared 
were  preparing  against  the  Assins,  Abrahs,  and  other  nations  of  the 
protectorate  ;  their  sons  and  relations  came  saying  that  the  Ashantees 
Avere  collecting  large  forces  on  the  other  side  of  the  Prah  river.  'No 
attention  however  was  paid  to  them  nntil  January,  when  a  patrol  of 
police  was  sent  to  the  frontier,  v\^ho  on  the  30th  of  January  returned  and 
confirmed  the  statement  that  had  been  made  by  all  the  Kings,  and  that 
the  country  was  actually  invaded  by  a  large  force  of  Ashantees ;  that 
the  Kings  and  Chiefs  had  no  means  of  defending  themselves,  having 
no  ammunition  or  guns.  Even  then,  it  was  some  time  before  these 
supplies  were  given  them,  and  only  in  very  small  quantities,  although 
the  enemy  was  burning  the  villages  and  murdering  the  population  of  a 
vast  tract  of  country,  which  they  had  already  seized  up  to  the  30th  of 
January.  The  King  of  the  Assins  sent  to  the  Administrator  on  this  date, 
saying  :  "  You  have  sent  me  word  that  the  King  of  Ashantee  is  the  very 
"  good  friend  of  your  Queen  and  of  yourself  and  that  he  cannot  mean 
"  war,  but  I  tell  you  this  is  war;  the  Ashantees  have  crossed  the  Prah 
"  river  and  have  penetrated  12  miles  into  my  country  and  have  burned 
"  nine  of  my  villages  and  murdered  all  the  inhabitants,  except  those 

they  have  sent  into  slavery  in  Ashantee.  I  vfait  no  longer  for  your 
"  orders,  but  go  to  fight  my  enemy  and  defend  my  country."  In  short, 
until  after  the  battle  on  the  lOfch  March,  no  assistance  and  certainly 
not  a  sufficient  supply  of  ammunition  was  given  to  the  native  tribes. 
This,  I  believe,  to  have  been  the  chief,  if  not  the  sole  cause  of  their 
defeat,  and  in  this  I  am  supported  by  the  following : — 

Gircidar  to  the  FoTeign  Ladies  residing  at  Ca/pe  Coast  Castle,  March 
ISth  1873. — "Dear  Friends,  news  having  been  received  from  the  camp 
"  of  the  rapid  advance  of  the  Ashantee  forces  invading  the  Protectorate 
"  States,  and  it  being  imperatively  necessary  that  speedy  and  immediate 
"measures  be  adopted  for  repelling  the  invasion,  the  native  ladies  of 
"  Cape  Coast  have  resolved  on  levying  amongst  themselves  contributions 
"  for  the  purchase  of  munitions  of  war  and  arms,  in  order  to  aid  the 
"  fighting  men  in  re- taking  the  field  against  the  enemy,  and  therefore  call 
"  upon  the  foreign  ladies  residing  here  to  lend  their  pecuniary  assistance 
"  according  to  their  ability." 

"  £150  has  been  collected.  The  Ashantees,  30,000  strong,  are  within 
six  hours'  march  of  Cape  Coast." 

Up  to  the  time  of  the  second  battle,  150  barrels  of  gunpowder  had 
been  given  them,  being  only  about  twelve  charges  for  each  man,  the 
force  being  forty  thousand. 

The  first  battle  was  fought  on  the  10th  March,  1873 ;  the  Ashantee 
forces  are  supposed  to  have  amounted  to  30,000  men,  armed  with 
muskets,  but  no  artillery ;  the  forces  of  the  various  Chiefs  and  Kings 
under  our  protectorate  were  calculated  at  about  the  same  number,  viz., 
on  the  right  of  the  line,  first,  the  Bualfoos,  under  King  Edoo ;  Inkoos- 
kooms,  King  Essandoh ;  the  Assins,  under  their  King ;  to  the  left  were 
the  Abrahs,  Anamaboos,  Dankara,  and  part  of  the  Assins,  under  King 
Chibbo,  and  Inki,  one  of  the  Kings  of  the  Assins ;  the  Gomoahs — a 
Inrge  tribe. 
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The  first  shot  fired  by  the  enemy  was  against  the  Abrahs,  who 
returned  the  fire,  and  continned  to  fight  most  gallantly  under  their 
king.    After  the  first  volley  into  the  Abrahs,  the  enemy  commenced 
an  attack  on  the  whole   line,  where   they  met  with  a  stubborn 
resistance,   and  the  battle  raged  furiously  for  several  hours  from 
right  to  left,  the  Ashantees  being  well  led  by  their  chiefs,  and  our 
forces  being  no  less  so  by  their  Kings  ;  all  of  a  sudden,  the  firing 
on  our  right  flank  began  to  slacken,  whilst  that  of  the  enemy  had 
in  no  way  abated  ;  this  was  caused  by  a  panic,  which  had  seized  the 
Cape  Coast  men,  who  believed  the  enemy  had  outflanked  them,  and 
King  Edoo,  having  been  unable  to  maintain  his  position,  had  withdrawn 
his  forces  from  the  field.    JSTotbing  could  induce  the  Cape  Coast  men 
to  remain  at  their  post,  and  they  rushed  back  to  Cape  Coast,  bringing 
the  news  of  the  defeat  of  our  forces,  but  such  was  not  the  case  ;  at  that 
time,  the  Abrahs  and  Anamaboes  and  others  were  still  fighting  bravely 
against  terrible  odds,  their  kings  and  leading  men  each  vying  with  each 
other  who  should  outdo  the  other  in  bravery,  but,  by  the  withdrawal  of 
the  Cape  Coast  men,  and  the  retreat  of  King  Edoo  witb  the  people  of 
Buafibo,  our  line  was  open  to  attack  from  rear  and  right,  the  Ashantees 
having  taken  Yancoomasie,  which  was  the  key  of  our  position ;  the 
Houssa  force,  which  was  in  the  rear,  did  not  assist.  It  was  now  getting 
late,  the  Abrahs  and  Anamaboes  still  holding  out,  although  nearly 
enveloped  by  the  enemy,  but  it  was  all  to  no  purpose,  their  ammunition 
failed  them,  and  they  were  obliged  to  retreat,  and  the  Ashantees 
pressed  on  and  got  possession  of  our  camp ;  meanwhile,  as  the  battle 
was  raging,  part  of  the  Assins  under  Inki  on  our  right,  and  the 
remainder  of  the  Assins  and  Buafibos  on  our  left,  who  had  taken 
but  a  slight  share  in  the  action,  had  stolen  into  the  rear  of  the 
Ashantees,  and  plundered  their  camp  and  carried  ofl"  a  number  of 
prisoners ;    this  prevented   the   Ashantees   from   following  up  our 
retreating  forces ;  thus  ended  the  first  battle.     The  second  battle 
was  fought  on  Easter  Sunday ;  our  forces  were  posted  (as  shown  in 
the  sketch)  occupying  a  half  circle  of  about  ten  miles,  and  advanced 
along  their  war  paths ;  they  fought  well  for  six  or  seven  hours,  and 
at  first  drove  back  the  Ashantees,  but  their  ammunition  again  failed 
them,  and  they  were  obliged  to  retreat,  and  eventually  to  disperse.. 
The  Houssa  force  of  about  200  men  rendered  good  service.    On  the 
21st  of  April,  the  Ashantees  were  within  a  few  miles  of  Cape  Coast 
Castle.    I  believe  a  confederation  of  the  tribes,  under  the  direction  and 
sanction  of  the  British  Covernment,  would  be  the  most  beneficial  on 
the  whole.    The  late  confederation  was  arranged  without  the  know- 
ledge  of  the  protecting  powers   at  Wankassin,   Kings    Edoo  and 
Anfoo  Oloo  being  joint  King- Presidents. 

Cause  of  the  War. — The  King  of  Ashantee  states,  that  being  the 
grandson  of  "  Ossaia  Tutu,"  he  owns  Elminas  to  be  his  relatives,  and 
consequently  the  Fort  of  Elmina  with  its  dependencies  are  his.  He 
could  not  understand  Mr.  Hennessy's  message,  the  Administrator-in- 
Chief  sending  Mr.  Flange  a  Dutchman,  to  tell  him  that  he  had  taken 
possession  of  them  for  Quakee  Fram,  king  of  Denkera,  and  giving  him 
notice  that  in  four  months'  time  he  would  come  and  take  power  from  him. 
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Tlie  King  says  he  has  been  made  angry  by  this,  and  it  was  this  which 
led  to  his  sending  his  great  captains  and  forces  to  bring  the  King  of 
Denkera  to  Coomassie,  who  dares  to  take  his  Elmina  Fort. 

The  King  also  claims  the  Assins  and  Akims  who  he  says  are  his 
slaves,  and  who  have  united  with  Denkera  to  take  power  from  him,  and 
that  nothing  will  appease  his  anger,  unless  they  and  Elmina  are  given 
up  to  him. 

Having  given  a  short  outline  of  the  country  and  of  the  several  in- 
vasions of  the  Ashantees,  I  come  to  the  object  for  which  I  have 
brought  this  subject  before  the  Institution,  namely,  how  such  invasions 
are  to  be  prevented  and  resisted  in  future.  It  appears  to  me  that,  by 
proper  organization  and  combination  of  the  tribes  under  our  protection, 
there  would  be  no  real  difficulty  in  the  matter ;  but,  before  I  go  further 
I  will  venture  to  state  that,  if  in  the  beginning  of  last  December,  when 
it  was  first  known  that  the  Ashantees  were  collecting  a  large  force  on 
the  frontier,  a  similar  movement  on  our  side  had  been  made,  with 
proper  arrangements  for  a  good  supply  of  ammunition  and  a  force  of 
Houssas  collected  and  raised  ready  to  advance  if  required,  the  invasion 
would  probably  have  been  checked  at  once,  l^ow  to  be  prepared  to 
resist  invasion,  it  appears  to  me  the  following  measures  should  be 
adopted  : — 1st.  Get  a  good  military  map  of  the  country,  or  at  any 
rate  of  that  part  of  the  frontier  where  invasion  is  likely  to  take 
place,  and  near  the  great  roads  from  Coomassie  to  the  coast.  Have 
a  strong  earthwork,  or  stockade,  or  entrenched  camp  in  proper 
position  near  the  frontier  and  commanding  the  roads.  Let  a  regular  plan 
of  resistance  be  laid  down  and  explained  to  all  the  tribes,  particularly 
on  the  frontier,  such  as  this  : — When  they  first  hear  that  the  Ashantees 
are  mustering  in  force  on  the  border,  the  tribe  nearest  the  point  should 
prepare  and  send  immediate  notice  to  Cape  Coast  (possibly  a  line  o£ 
telegraph  might  be  laid ;  it  is  only  80  miles),  and  nearest  tribes  on  each, 
side  should  join  them.  A  second  stronghold  should  be  made,  say  about 
half  way  in  front  of  Yancomassie  or  Mansue,  whichever  would  be  the 
best  position,  where  a  good  reserve  should  be  stationed  with  plenty  of 
spare  ammunition  (I  am  supposing  hostilities  had  commenced).  The 
number  of  fighting  men  in  each  tribe  should  be  ascertained  from  time 
to  time ;  the  position  of  each  tribe  in  the  line  should  be  clearly  laid 
down,  and  in  case  of  a  retreat,  where  they  have  to  fall  back  to,  which 
would  be  an  earthwork  or  stockade,  which  would  give  them  shelter 
and  enable  them  to  rally.  A  few  native  and  one  or  two  European 
instructors  should  be  attached  to  each  tribe,  all  having  the  same 
instructions  from  Cape  Coast.  The  women  would  probably  carry  all 
stores  and  provisions  ;  they  can  carry  great  weights  on  their  heads 
(see  account  of  war  in  1824,  by  Major  Hicketts).  There  are  no  beasts 
of  burden  in  the  country,  nor  any  wheeled  carriages.  The  tribes  should 
be  instructed  that,  when  in  position  or  otherwise,  they  should  always 
have  proper  outposts  and  patrols  to  the  front,  so  as  to  prevent  surprise ; 
they  should  also  organize  spies  or  scouts.  The  want  of  this  has  been 
the  cause  of  serious  disasters. 

It  has  been  suggested  that  we  ought  to  have  a  diplomatic  agent  at 
the  Ashantee  capital,  Cooniasie,  but  this  I  believe  the  (our)  Govern- 
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ment  object  to  (see  Parliamentary  papers)  ;  perhaps  they  are  right,  but 
at  any  rate  we  ought  to  have  a  trustworthy  agent  as  near  the  frontier 
as  possible,  so  as  to  insure  the  earliest  information.  Proper  arrange- 
ments should*  be  made  for  a  supply  of  water ;  tube-pumps  would  be 
useful,  as  they  can  be  taken  to  pieces  and  easily  carried ;  the  force 
should  have  mitrailleuses  or  Gatlings  (I  believe  this  is  by  far  the  best 
description  of  weapon  for  the  country,  and  I  am  supported  in  this 
opinion  by  all  OflB.cers  to  whom  I  have  spoken  on  the  subject),  small 
field  guns,  and  rockets,  a  good  supply  of  trenching  tools,  such  as  the 
natives  can  use,  should  always  be  kept  in  store  at  the  Cape  Castle.  I 
think  it  an  important  point  that,  when  we  are  in  sufficient  force  to 
check  the  Ashantees  in  front,  the  spare  tribes  should  always  attack 
them  on  the  fiank  and  rear.  This  appears  to  me  to  be  a  question  of 
considerable  importance,  for  the  enemy  can  only  advance  along  the 
roads  in  single  file,  so  that  .40,000  men  would  form  a  line  20  miles 
long,  which  would  be  open  to  attack,  the  whole  of  that  distance,  by 
small  bodies  of  men.  It  is  only  when  they  are  taking  a  position,  that 
they  clear  the  jungle  so  as  to  enable  them  to  present  a  large  front. 

The  next  point  is,  what  forces  should  we  have  always  ready  on  the 
spot  ?  I  believe  the  Houssa  force  is  the  best ;  they  are  a  Mahometan 
race,  from  the  up  country  near  Lagos,  and  are  known  to  fight  well 
under  British  Officers,  and  can  be  had  in  any  number,  at  least,  for  our 
wants ;  they  are  powerful  men,  not  affected  by  the  climate,  and 
cost  about  one-half  of  what  any  other  troops  would  cost.^  Sending 
European  troops  to  operate  in  that  country  appears  to  me  out  of  the 
question,  and  even  the  West  India  troops  require  to  be  acclimatized  ; 
all  this  is  well  known  from  our  experience  in  former  wars.  There 
would  be  no  difficulty  in  getting  European  Officers  to  volunteer  for  the 
service  by  giving  them  adequate  pay  and  promotion.  The  objections 
to  British  troops  are,  first,  that  they  cannot  stand  the  climate ;  second, 
the  length  of  time  before  they  can  be  brought  from  England ;  and 
thirdly,  the  great  expense  incurred. 

The  various  castles  could  be  held  by  a  few  regular  troops,  and  in  an 
emergency,  by  men  landed  from  the  ships.  In  most  cases  the  forts  can 
in  some  measure  be  protected  by  the  long  range  guns  from  the  ships. 
Military  Officers  who  have  been  in  the  New  Zealand  or  Cape  wars, 
would  be  most  valuable.  There  should  be  a  large  number  of  militia 
and  volunteers.  We  are  accustomed  to  organize  or  fight  with  savages 
in  all  parts  of  the  world,  and  there  can  be  no  reason  why  we  cannot 
manage  and  get  the  better  of  tribes  on  the  Gold  Coast.  It  is  clear  that 
some  decided  plan  of  defence  must  now  be  adopted  ;  o£  course  it  will 
cost  money,  but  nothing  can  be  done  without  that,  and  I  believe  the 
protectorate  would  easily  pay  the  interest  on  the  necessary  outlay  ;  and 
when  peace  and  security  were  established,  they  would  have  no  difficulty 
in  paying  the  capital. 

This  subject  would  have  been  more  properly  and  efficiently  brought 
before  you  by  a  military  officer.  I  do  not  put  this  forward  in  any  way 
as  a  matured  plan,  but  only  to  hear  the  opinion  of  competent  military 

^  Their  pay  is  thirty  shilliRgs  a  month  inclusive,  but  vrhen  in  the  field  they  have 
a  ration  free,  or  threepence  a  day  in  lieu  of  it. 
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and  naval  men,  many  of  whom  Lave  served  against  savages  both 
ashore  and  afloat  in  various  parts  of  the  world.  These  little  coast 
wars  are  generally  carried  on  by  both  forces  combined ;  I  myself  have 
been  employed  co-operating  with  the  Army  on  the  north  coast  of 
Spain,  in  India,  and  in  China. 

I  believe  there  should  be  about  a  thousand  Houssas,  and  a  similar 
number  of  Militia  and  Volunteers,  along  the  coast,  between  Sierra 
Leone  and  Lagos,  ready  to  be  collected  on  any  one  point  when  required, 
and  I  am  under  the  impression  that  if  such  a  force  were  collected,  and 
the  Cape  Coast  men  properly  organised  at  the  present  moment  (the 
rainy  season),  that  they  would  be  able  easily  to  drive  back  the  Ashantees 
when  the  season  for  operations  commenced. 

Latest  accounts  : — 

Important  Message  from  the  Gamjp  Cave  Coast,  16th  May,  1873. 

Chibboo,  King  of  Assin,  Quabinah  Effah,  King  of  Akim,  and  Aquasi 
Kaye,  King  of  Denkera,  send  Prince  Coffee  Masu  to  His  Excellency 
Colonel  Harley  with  the  following  message : — 

They  acknowledge  with  gratitude  that  your  Excellency  has  done  a 
^'  great  deal  for  them  in  this  Ashantee  invasion,  but  they  would  further 

implore  your  Excellency  to  compel  the  Cape  Coast  people  and  other 
^'  Fantees  to  go  to  the  camp  to  assist  them  in  driving  their  common 

enemy  out  of  the  protectorate. 

"  If  any  of  the  tribes  have  offended  your  Excellency  they  humbly 
^'  beg  that  you  will  not,  on  that  account,  allow  them  to  be  taken  by  the 
Ashantees. 

"  They  beg  that  your  Excellency  will  divide  the  Ahhrim  people  into 
^'  two  divisions,  and  send  one  to  the  camp. 

"  They  beg  your  Excellency  to  do  all  in  your  power  to  force  an 
"  engagement  with  the  Ashantees  at  once,  or  they  will  take  possession 
^'  of  Afootoo,  which  is  close  to  Denkera. 

At  present  the  great  bulk  of  the  Ashantee  Army  have  moved  on 
to  two  places  called  Secehu  and  Assantee,  near  to  Denkera,  on  Mon- 
"  day  last  the  12th  instant.    They  beg  that  your  Excellency  will  write 
"  to  the  Accras  to  come  and  assist  them. 

"  They  beg  for  more  ammunition,  and  at  least  70  muskets. 
"  The  Kings  would  especially  beg  your  Excellency  to  compel  the 
Cape  Coast  people  to  go  to  the  camp  at  once,  as  they  feel  sure  they 
^'  won't  move  unless  they  are  forced  to  do  so. 

"  The  Denkera  people  by  their  King  beg  your  Excellency  to  let  them 
have  a  loan  of  fifty  Benders  of  gold  to  assist  them  in  this  war,  and 
as  soon  as  it  is  over,  the  King  will  return  it. 

"  His 
"  Coffee     X  Masu 
"  mark. 
Special  messenger,  from  the 
Kings  of  Assin,  Akim, 
"  and  Denkera." 
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Dunqiiali^  the  Gaiy'dcd  of  Denhera^  Besieged  hij  the  luhole  Ashantee 

Army. 

From  accounts  received  late  on  Sunday  night,  it  appears  that  tho 
Ashantees  have  almost  removed  from  Dunquah,  their  old  camp,  and 
concentrated  their  forces  in  the  bush  about  five  miles  to  the  south 
of  Dunquah. 

The  greatest  fears  are  entertained  that  King  Aquasie  Kayo  with 
his  troops  will  be  compelled  to  retreat,  and  leave  his  beautiful  fertile 
country  in  the  hands  of  the  enemy. 

I^ot  a  single  Cape  Coast  man  or  Fantee  has  made  the- least  attempt 
to  go  and  assist  this  unfortunate  Prince,  although  for  the  last  two 
months  he  and  his  brave  people  have  been  assisting  the  Fantees, 
when  Yancoomassie,  Dunquah,  and  other  villages  were  attacked  by  the 
Ashantees. 

The  King  of  Dunquah  has  sent  to  inform  His  Excellency  that  he 
cannot  hold  out  much  longer  against  the  whole  Ashantee  Army,  and 
must  of  necessity  retire  with  the  whole  population  of  Dunquah  to 
Cape  Coast  for  protection,  unless  he  can  obtain  similar  aid  to  that 
he  and  his  people  rendered  to  the  other  Fantee  tribes  for  the  last 
two  months  or  more. 

Captain  E.  RoaEES,  Staff  Officer  of  Pensioners,  Longford :  I  was  present  when 
Captain  Brackenbury  delivered  here  a  very  effective  lecture  "  On  tlie  Tactics  of  the 
Three  Arms,  &c.,"  and  I  was  surprised  that  neither  he,  nor  any  of  the  speakers,  referred 
to  the  part  that  mitrailleuses  are  destined  to  play  in  future  actions,  as  most  countries 
in  Eurojfe  have  adopted  some  modification  of  that  weapon.  Kussia,  in  particular, 
has  organised  fifty  batteries,  or  400  Gratling  guns,  and  I  believe  they  have  been  used 
in  the  Khivan  expedition.  America,  too,  has  brought  into  use  fifty  small  camel-guns 
for  service  against  the  Indians  in  the  Western  States.  Surely,  then,  no  scheme  of 
tactics  can  possibly  ignore  their  existence.  But  Captain  Brackenl)ury  confined  him- 
self to  civilized  contests,  so  to  speak,  and  therefore  the  exceptional  circumstances 
referred  to  in  Lord  Lauderdale's  exhaustive  paper  were  not  contemplated  by  him. 
After  very  considerable  study  of  this  subject,  I  venture  to  assert  that  there  is  no 
gun  so  admirably  and  essentially  adapted  for  the  purposes  of  either  attack  or  defence 
in  savage  warfare,  as  the  Gratling.  It  is  handy,  light,  and  efi'ective ;  it  does  the 
work  of  many  men,  without  being  subject  to  the  endemics  of  pestilential  Africa,  and 
it  possesses  an  inestimable  quality  in  the  fact  that  it  produces  an  unquestionable  moral 
effect  on  the  strongest  nerves.  The  Prussians  who,  on  all  other  occasions  never 
failed,  did  not  like  to  face  the  G-atling  gun,  or  man-mower  as  they  called  it.  In 
fact,  so  thoroughly  convinced  am  I  of  the  effectiveness  of  this  gun  that,  wlien  the 
first  news  of  any  serious  danger  to  our  settlement  at  Cape  Coast  arrived,  I  volim> 
teered  to  go  there  in  charge  of  a  battery  of  Gratlings.  The  Grovernment  did  not 
accede  to  my  proposition.  Since  then  I  have  had  a  letter  from  my  friend  the 
Administrator-in-Ohief,  in  which  he  says,  "  How  I  wish  you  were  here  with  me  in 
command  of  a  battery  of  Gratlings."  With  regard  to  the  defence  of  the  Protectorate, 
I  would  humbly  suggest,  as  the  most  feasible  means  of  protecting  our  settlements  in 
the  future,  to  re-embody  the  3rd  West  India  Regiment ;  the  present  two  W est  India 
regiments  being  insufficient  to  carry  out  the  duties  in  places  so  far  apart  as  the 
stations  on  the  West  Coast  of  Africa,  and  in  the  West  Indies.  The  Houssas  are 
very  well  in  themselves,  and  Colonel  Harley  speaks  of  them  in  the  highest  terms  as 
dashing  fellows  and  good  soldiers,  armed  as  they  are  with  the  Snider  ;  but  I  venture 


Note. — The  paragraphs  headed  "Cause  of  the  War,"  and  "  Latest  Accounts," 
are  taken  from  the  West  African  Herald^  Cape  Coast,  I7tli  May,  1873. 
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to  question  the  expediency  of  entrusting?  our  interests  to  any  one  tribe,  for  they  will 
inevitably  become  arrogant  and  self-sufficient,  and  will  probably  end  in  a  mutiny,  as 
befell  a  similar  policy  in  the  case  of  the  Grold  Coast  Artillery — a  local  corps.  Of 
course,  the  Houssa  element  is  very  desirable,  but  I  would  not  employ  it  exclusively. 
It  may  be  said  that  tliere  will  be  some  difficulty  in  keeping  up  a  staff  of  eligible 
officers  to  properly  organise  the  force  on  the  spot,  for  it  is  a  very  delicate  and  diffi- 
cult duty  to  organise  these  tribes,  and  the  Officers  so  employed  must  be  Europeans. 
That  some  of  us  are  able  to  go  through  service  on  the  coast,  I  may  mention  that  I 
have  had  14  years  in  the  West  Indies,  and  that  I  served  a  year  and  a  half  as 
Garrison  Adjutant  at  Grambia,  and  my  friend  beside  me,  Colonel  Ireland,  has 
33  years'  service,  of  which  5  were  passed  on  the  coast  of  Africa;  we  are  no  bad 
specimens  of  the  effect  of  climate!  It  is  owing  to  Colonel  Harley's  judicious  em- 
ployment of  Lieutenant  Hopkins  in  command  of  the  Houssas  that  the  successes 
hitherto  gained  inay  be  chiefly  ascribed,  for  this  is  the  first  occasion  on  which  the 
Fantees  met  and  successfully  withstood  their  inveterate  foes,  the  Ashantees.  The 
only  reliable  system  of  continued  resistance,  is  to  bring  the  Chiefs  to  an  united  and 
resolute  hue  of  policy,  and  so  far  Colonel  Harley  has  certainly  managed  to  do  so,  as 
was  borne  testimony  to  by  Mr.  KnatchbuU-Hugessen  in  the  House ;  but  you  must, 
in  addition,  have  a  nucleus,  a  reserve  of  regulars,  to  fall  back  upon.  The  tribes 
should  be  merely  regarded  as  outlying  pickets  to  the  main  body  on  the  coast,  which, 
though  inferior  in  numerical  strength,  should  be  excellent  in  kind,  and  should  be 
supplemented  by  Gatling  guns  to  make  up  for  disparity  of  numbers,  a  few — say 
four — large  calibre*  j^uns  should  be  supplied  for  fort-defence,  and  a  mixed  battery 
of  ordinary  "45  Gatling  and  camel-guns  (which  latter  only  weigh  125  pounds)  for 
other  purposes.  Small  guns  would  be  invaluable  in  a  country  which  you  have 
heard  described  as  destitute  of  means  of  locomotion,  and  with  no  beasts  of  burden 
of  any  kind.  It  is  an  error  to  suppose  that  GatHngs  are  so  delicate  and  compli- 
cated. The  locks  certainly  are  marvels  of  ingenuity,  but  so  is  the  lock  of  any  ordi- 
nary rifle.  Naturally  our  taxpayers  are  anxious  to  see  the  cost  of  Imperial  assistance 
lessened  instead  of  increased  ;  but  if  we  retain  these  Protectorates  we  must  abide  by 
the  consequence,  and  be  prepared  to  sacrifice  our  prejudices  to  the  necessity  of  the 
case.  And  when  all  is  done  that  can  be,  what  remains?  Our  dealings  with  the 
West  Coast  of  Africa  have  more  or  less  partaken  of  a  sentimental  character,  while 
the  few  that  profit  by  our  possessions  there,  stimulate  and  foster  this  tendency.  It 
seems  as  if  England's  policy  were  at  the  whim  and  pleasure  of  an  interested 
minority.  Speakers  both  in  and  out  of  Parliament  should  take  up  this  question  and 
deal  with  on  its  merits.  Let  the  press  open  its  mouth  and  discuss  the  bearings  of 
our  relations  on  the  coast,  and  I  cannot  doubt  the  conclusions  that  will  be  arrived 
at.  I  conclude  my  remarks  with  this  sentiment :  "  Ireland  may  not  be  for  the 
"  Irish  ;  but  for  mercy's  sake  let  Africa  be  for  the  Africans  !  " 

Mr.  SWANZY  :  I  think  I  can  show  you  that  our  influence  in  Africa  is  not  altogether 
that  of  money,  but  in  fact  that  we,  on  the  contrary,  are  striving  to  do  some  good. 
I  appear  here  as  the  representative  of  the  Fantee  tribes,  because  I  have  been  for 
many  years  connected  with  that  part  of  the  world ;  my  brother  fought  and  died 
against  the  Ashantees,  my  uncle  defended  the  fort  of  Cinnamaboe,  with  32  men, 
against  the  whole  Ashantee  army,  and  therefore  I  have  a  right  to  speak.  I  have 
been  resident  there  six  years,  and  I  have,  in  fact,  by  far  the  largest  trade  in  that 
part  of  the  world.  Let  me  first  account  to  you  for  the  disorganised  state  of  the 
Fantee  tribes.  At  the  termination  of  the  Macarthy  war,  and  of  the  battles  that 
followed,  Mr.  Maclean  was  sent  out  as  President,  imder  the  direction  of  a  committee 
of  merchants,  who  managed  the  affairs  of  the  West  Coast  of  Africa  in  London.  He 
went  out,  and  by  his  personal  influence  and  tact,  with  the  assistance  of  £4,000  a  year, 
he  managed  to  extend  British  influence  in  every  direction.  He  completely  put  a 
stop  to  the  slave  trade  in  that  part  of  the  world,  and  he  extended  British  commerce 
and  civiUsation  in  every  direction.  That  was  done  without  any  definite  law  at  all, 
without  any  definite  granted  power  ;  he  simply  used  the  tact  which  God  had  given 


*  The  gun  referred  to  is  the  1-inch  ten-barrel  Gatling,  from  which  3,000  missiles 
ctin  be  discharged  per  minute  when  using  canister  cartridge. 
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Mm,  and  nothing  more.  I  myself  commanded  two  little  forts  on  tlie  Coast  under 
him,  and  the  only  means  I  used  at  that  time  was  to  send  my  cap  or  my  stick  to  any 
man  guilty  of  any  crime,  and  he  came  down  and  I  punished  him,  or  did  what  was 
proper  in  the  case.  Therefore  much  was  left  to  ourselves,  and  in  that  way  I  put  a 
stop  to  accusations  of  witchcraft  and  many  other  evils  which  had  been  prevalent 
on  the  Coast,  and  which  were  a  great  bar  to  anything  like  commerce  and  civiH- 
sation.  In  1830  Mr.  Maclean  formed  a  treaty  with  the  native  tribes  and  the  King 
of  Ashantee,  under  which  the  whole  of  the  tribes  as  far  as  the  Prah  were,  so  to 
speak,  under  the  protectorate  of  the  British  flag  ;  but  they  then  understood,  as  they 
do  now,  that  they  were  to  protect  themselves.  They  were  ready  to  protect  them- 
selves, and  Grovernors  were  sent  out,  mihtary  men.  I  do  not  wish  to  depreciate 
military  men  as  Grovernors ;  in  many  instances  they  make  the  most  able  men. 
Unfortunately  the  climate  is  not  healfhy,  and  therefore  Governors  have  not  been 
able  to  remain  long,  and,  so  to  speak,  to  associate  themselves  with  the  interests  of 
•the  natives  at  all.  They  absorbed  all  the  power  :  they  took  away  from  the  native 
Chiefs  the  jurisdiction  which  th^ey  possessed  under  Maclean  ;  because,  in  my  time,  all 
the  Kings  of  the  different  tribes  had  judicial  power,  levied  fines,  and  had  other 
means  of  raising  a  revenue  :  but  when  the  Grovernors  of  the  Grold  Coast  thought 
proper  to  absorb  all  that  power,  the  native  Chiefs  no  longer  had  the  means  of  raising 
revenue,  and  became  like  so  many  private  individuals,  without  a  sixpence  in  their 
pockets.  That  was  the  position  in  which  they  were  when  the  King  of  Ashantee,  in 
January  1873,  crossed  the  Prah  and  came  down  upon  them.  They  Hterally  have 
not  means  enough  to  buy  a  keg  of  powder  to  defend  themselves.  The  only  great 
victory  we  have  obtained  over  the  King  of  Ashantee  was  principally  fought  by 
merchants  at  the  head  of  their  people,  and  of  the  different  tribes,  men  whose  names 
would  not  be  known  in  this  room ;  they  fought  their  own  battles,  and  so  they 
would  now  if  they  were  allowed,  but  no,  it  is  not  allowed.  I  went  out  in  1853 
myself,  sent  out  by  Sir  Stephen  Hill,  and  took  charge  of  a  force.  We  had  no 
fighting,  fortunately,  for  I  am  not  a  fighting  man.  But  what  must  be  the  position  of 
men  in  this  state  ?  They  have  no  means  of  fighting,  no  organisation  whatever  ;  the 
power  of  the  Chiefs  is  no  longer  acknowledged  by  the  people,  and  the  Grovernment 
would  not  allow  them  to  take  any  part.  The  moment  war  breaks  out,  the  Grovemor 
sits  down  in  the  Castle  and  says — "  Grentlemen,  I  am  ordered  by  Her  Majesty's 
"  Grovernment  not  to  assist  you  in  the  sHghtest  way."  After  a  great  deal  of  inter- 
cession on  the  part  of  the  natives  and  merchants,  he  serves  them  out  not  150  barrels 
of  powder  at  one  time,  but,  by  dribblets,  10,  15,  20  barrels  of  powder  at  a  time. 
Why,  I  have  nearly  given  out  as  much  myself  on  my  own  private  account.  It 
is  a  miserable  thing,  a  case  of  £450  at  the  very  outside.  Her  Majesty's  Grovern- 
ment say  it  was  necessary  that  Colonel  Harley  should  retain  sufficient  ammu- 
nition in  the  forts  to  defend  them.  Why,  32  men  defended  a  fort,  in  1807, 
against  the  whole  Ashantee  body.  They  cannot  take  an  Enghsh  fort  there  under 
any  circumstances.  Moreover,  there  are  vessels  of  the  Fleet  lying  stationed 
all  along  the  coast  who  would  blow  them  to  atoms  in  no  time.  As  far  as 
ammunition  is  concerned  and  the  necessity  of  saving  it,  there  were  plenty  of  ships 
full  of  gunpowder  there,  had  His  Excellency  chosen  to  buy  it.  That  has  been  the 
great  mistake.  Colonel  Harley  has  not  backed  up  the  men  sufficiently.  Lieutenant 
Hopkins  and  three  or  four  Englishmen  only,  did  everything ;  it  is  to  them  that  is 
owing  at  the  present  moment  the  safety  of  Cape  Coast  Castle, — to  Dr.  Rowe  and 
Dr.  McKellah,  and  two  Officers  of  the  Houssa  police.  IS'ow,  they  have  plenty  of 
force  ;  but  what  has  happened  in  the  mean  time  ?  The  whole  country  is  devastated  in 
all  directions,  and  thousands  of  poor  creatures  have  been  dragged  away  to  slavery  or  to 
butchery  in  the  interior.  A  friend  of  mine  at  Bristol,  Mr.  King,  a  well  known 
merchant  said  to  me,  I  hate  to  see  Her  Majesty's  flag  flying  on  the  coast.  Grive 
"  me  a  native  chief  and  I  can  trade,  I  know  what  I  am  doing ;  but  give  me  Her 
"  Majesty's  flag  and  I  do  not  know  what  I  am  doing."  The  revenue  of  that  part  of 
the  world  is  not  less  than  £40,000  to  £50,000,  and  that  might  be  raised  to  £100,000 
which  would  be  ample  not  only  to  maintain  the  safety  of  the  settlements,  but  to 
spread  their  influence  into  the  interior.  I  do  feel  deeply  on  this  point,  and  I  am 
much  obliged  to  your  Lordship  for  speaking  on  this  matter.  Your  Lordship  made 
use  of  the  word  "  defection  "  on  the  part  of  the  natives.    Your  Lordship  is  quite 
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riglit,  there  ave  three  great  tribes  who  themselves  are  able  to  cope  with  Ashaiitee,  if 
they  are  united,  the  Dimkras,  the  Akims,  and  the  Assins,  who  were  formerly 
under  the  Ashantee  dominion  ;  any  one  of  these  three  great  tribes  could  cope  with 
the  King  of  Ashantee.  It  is  not  easy  to  fight  a  la^rge  body  of  men  in  a  country  like 
that  ;  a  small  body  of  men  is  amply  sufficient.  The  fact  is,  it  was  the  total  want  of 
organization  on  the  part  of  the  natives  that  led  to  this  disaster.  It  is  the  taking 
away  the  power  they  formerly  possessed,  and  then,  when  the  crisis  comes,  doing 
]iotliing  to  assist  them,  that  has  been  the  cause  of  it  all.  I  took  the  liberty  of  speak- 
ing to  the  gentlemen  at  the  Colonial  Office,  and  suggested  the  necessity  of  sending 
out  provisions  ;  because,  it  is  very  clear,  that  famine  will  ensue.  April  is  the  month 
for  planting,  and,  owing  to  the  disturbances  this  year,  a  large  portion  of  the  country 
will  not  be  cultivated.  The  Grovernment  have  since  done  very  well ;  in  fact,  ever 
since  you  Lordship's  observations  in  the  House  of  Lords,  and  since  they  have  ascer- 
tained what  has  taken  place  and  the  reahty  of  this  invasion,  they  have  done  all  they 
possibly  could,  to  mend  matters.  In  the  meantime  they  were  deceived.  Colonel 
Harley  estimated  the  number  of  the  Ashantees  at  something  like  4,000.  Mr.  Pope 
Hennessey  did  the  same.  He  thought  it  was  a  mere  raid,  and  he  told  me  also  it  m 
customary  for  the  King  of  Ashantee  to  break  his  staff  as  a  declaration  of  war  ;  and 
then  the  Ambassador  is  sent  back  and  war  commences.  In  this  case  he  had  the  ad- 
vantage of  surprise  ;  and  our  own  people  are  not  allowed  the  advantage  of  surprise. 
I  must  thank  your  Lordship  before  I  sit  down  for  the  interest  you  take  in  this  matter. 
I  have  myself  contributed  something  towards  scientific  discovery  in  Africa.  I  tciko 
more  interest  in  Africa  than  that  of  the  mere  question  of  trading.  Every  proper- 
minded  merchant  does  so  ;  he  does  not  think  only  of  pounds,  shillings,  and  pence. 
You,  gentlemen,  do  not,  I  know,  in  your  profession ;  and  why  should  you  accuse  us 
of  anything  like  that  ?  It  is  perfectly  true  that,  in  old  times,  when  the  Slave  Trade 
was  prevalent  there,  we  had  the  strongest  sympathies  of  the  British  public.  That 
time  has  passed  away,  and  we  are  now  left  to  ourselves  and  are  told  we  must  provide 
for  ourselves.  We  are  thankful  to  be  allowed  to  do  so.  The  cause  of  the  last 
Ashantee  War  has  been  mentioned.  In  addition  to  Elmina,  among  other  things  the 
King  of  Ashantee  wishes  to  get  back  these  tribes,  the  Dunkras,  Akims,  and  the 
Assins  to  his  power,  for  they  formed  part  of  the  Ashantee  tribes.  I  think  the 
estimate  of  your  Lordship  is  right — that  they  number  something  like  40,000. 

Major  Knollts,  Grarrison  Instructor,  Home  District :  Before  commencing-, 
I  must  apologise  for  presuming  to  take  up  yonr  time.  I  have  never  been 
on  the  coast  myself,  and  have  no  personal  experience ;  but  ever  since  this 
Ashantee  war  has  begun,  I  have  followed  its  course  with  the  greatest  interest, 
and  have  had  further  the  advantage  of  reading  a  vast  number  of  letters  from 
the  coast,  and  of  personal  interviews  with  a  great  many  people  of  considerable 
experience.  It  has  always  struck  me  as  a  very  singular  circumstance  tha^ 
we  take  so  httle  notice  in  England,  of  the  Coast  of  Africa.  The  aggregate  of  im- 
ports and  exports,  according  to  the  last  returns,  being  about  two  and-a-haK  millions^ 
or  equal  to  that  of  Jamaica.  I  have  every  reason  to  think,  from  the  different 
returns  I  have  seen,  and  the  opinions  I  have  read,  that  that  is  capable  of  being 
enormously  extended.  My  own  opinion  is,  that  we  have  only  just  tapped  tlie  surface 
of  the  outside  of  Africa,  and  that  it  is  capable  of  a  development  which  Avill  surprise 
even  those  who  are  best  acquainted  with  the  subject.  As  to  the  cause  of  the  war, 
I  understood  in  addition  to  the  money  paid  by  the  Dutch  to  the  Ashantees  for 
Elmina,  under  whatever  form  it  was — whether  a  complimentary  payment,  or 
wdiether  they  chose  to  interpret  it  as  a  tribute — that  there  was  another  reason, 
which  was,  that  the  Dutch  used  to  pay  the  King  of  Ashantee  so  much  per  head  for 
slaves,  wliom  they  employed  as  troops  in  their  other  colonies  ;  and  by  that  being  put 
an  end  to,  the  King  of  Ashantee  lost  a  very  considerable  amount  of  revenue.  With 
reference  to  the  Protectorate,  I  must  say  I  think  we  have  beliaved  in  a  most  cruel 
way  to  the  Fantees.  We  have  treated  them  just  as  if  we  had  tied  their  hands,  put 
them  in  front  of  a  powerful  foe,  and  then  said,  "  You  must  defend  yourselves." 
There  had  been,  originally,  a  confederation ;  and,  two  years  ago,  the  Fantees 
endeavoured  to  revive  it.  They  went  rather  far  before  applying  to  the  Administrator, 
for  they  had  actually  appointed  an  Officer,  and  drawn  up  a  Constitution.  The 
authorities  were  indignant  that  matters  had  gone  so  far,  without  their  leave  being 
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asked  ;  and  they  did  not  encourage  the  movement.  The  recommendation  of  the 
Committee  was  that  thej  should  be  encouraged  to  defend  themselves  as  far  as 
possible.  In  spite  of  that,  as  soon  as  ever  they  took  their  first  step  towards  it, 
merely  on  account  of  a  breach  of  etiquette,  they  were  immediately  sat  upon  by  the 
Administrator,  and  five  of  them  committed  to  prison  on  a  charge  of  high  treason. 
His  acts  were  said  to  be  repudiated  by  the  Colonial  Oflice  and  by  the  Grovemor-in- 
Chief  afterwards  ;  but  they  were  repudiated  in  a  very  mild  way.  The  tribes  were 
put  off  from  time  to  time.  The  last  scheme  they  submitted  was  six  months  without 
receiving  any  attention ;  and  then  came  the  Ashantee  War.  It  seems  to  me  that 
our  prestige  and  honour  has  been  very  seriously  compromised.  One  of  the  great 
complaints  of  the  merchants — native  and  European — on  the  coast  in  the  difierent 
stations  in  the  protected  territory  is,  that  they  are  not  given  to  understand  how  far 
the  segis  of  the  British  protection  extends.  One  Grovernor  interprets  it  within  shot 
of  the  guns  of  the  different  ports,  and  that  is  all  that  he  will  undertake  to  defend. 
Another  extends  it  for  two  or  three  miles.  But  while  there  is  this  inconsistency 
with  regard  to  protection,  there  is  none  whatever  with  regard  t*o  taxation.  I  under- 
stand that  while  they  are  not  at  all  ready  to  defend  the  commercial  interests  of 
mercliants  at  a  distance,  they  take  uncommonly  good  care  to  collect  their  revenue. 
There  was  one  case  that  I  read  in  the  Manchester  Courier  the  other  day.  A  gentle- 
man said  there  was  a  settlement  on  the  Volta  where  a  tax-collector  came  round  to 
collect  revenue  duties  on  the  imports  ;  and  there  was  a  tribe  on  the  other  side  of 
the  river  whom  we  had,  in  vain,  endeavoured  to  bring  under  our  rule,  and  who 
refused  to  be  taxed.  They  stopped  all  commerce  in  the  river,  and  attacked  and 
burned  the  station,  destroying  a  large  amount  of  property  belonging  to  native  and 
European  merchants.  Application  was  made  to  the  Administrator  for  redress  ;  but 
he  refused  to  give  it.    The  mercliants  said,  "  we  pay  taxes  and.  are  entitled  to  pro- 

tection."  "  No,"  he  said,  Her  Majesty's  Grovernment  will  not  undertake  to 
^'  defend  those  people  who  are  trading  at  a  great  distance,  and  if  they  continue  to 

trade  at  that  distance,  they  must  do  so  at  their  own  risk."  Upon  which,  they  put 
the  question  to  the  Administrator  as  to  what  was  considered  an  out-of-the-way  place, 
and  how  far  the  protection  of  the  British  Grovernment  would  extend.  The  answer 
he  gave  was,  that  was  a  question  to  be  asked  him  by  superiors,  and  not  by  indi- 
viduals. That  caused  a  great  deal  of  indignation  on  the  part  of  everybody  on  the 
Coast — both  Fantees  and  Europeans,  and  it  was  said  that  it  was  ridiculous  to  talk 
about  it  being  a  protected  State,  because  it  was  not  we  who  protected  the  Fantees, 
but  the  Fantees  who  protected  us.  And  if  it  had  not  been  for  the  Fantees  the  other 
day,  the  Administrator  would  have  been  shut  up  in  Cape  Coast  Castle.  With 
reference  to  the  method  of  defending  this  district,  I  have  understood  from  reports  of 
different  Officers  on  the  Coast,  that  neither  British  nor  West  India  regiments  can  be 
employed  with  advantage  in  the  interior — that  their  health  will  not  stand  it ;  and  I 
am  told  that  the  only  force  to  rely  upon  are  the  Houssas,  which  already  exist.  They 
were  started  by  Captain  Grlover,  the  late  Governor  of  Lagos,  and  numbered  350 
men,  300  being  armed  with  Sniders,  and  the  remainder  trained  to  work  artillery. 
They  are  excessively  well  discipHned  and  well-trained  men,  and  have  already  done 
good  service  in  these  countries.  In  the  first  action  there  was  a  body  of  120,  some 
few  miles  in  rear  of  the  Fantee  forces.  They  were  restrained  by  the  instructions  of 
the  Administrator  from  giving  any  but  moral  support  ;  but  that  moral  support  was 
not  of  much  use,  and  the  Fantees  had  to  run  away.  On  the  second  occasion  they 
did  uncommonly  good  service,  and  lost  about  16  men  out  of  the  120,  killed  and 
wounded.  The  danger  alluded  to  of  risking  all  our  strength  and  putting  all  out 
trust  in  one  tribe  is,  I  think,  a  httle  overrated.  The  circumstances  are  not  quite 
the  same  as  in  India,  nor  with  regard  to  the  Grold  Coast  Artillery  Corps  alluded  to, 
for  the  Houssas  would  be  serving  out  of  their  own  district,  and  therefore  you  might 
rely  upon  them.  They  have  never  given  any  sign  of  insubordination  ;  in  fact,  ever 
since  their  formation  they  have  given  their  superiors  the  very  greatest  satisfaction. 
Captain  Grlover  was  very  anxious  to  increase  this  force,  and,  had  he  been  allowed  to 
do  so,  there  would  have  been  a  very  powerful  body  of  men  under  their  commandant, 
who  was  an  officer  in  the  British  Army,  and  served  with  distinction  in  the  Siege  of 
Lucknow,  Mr.  Groldsworthy.  If  he  had  been  able  to  bring  some  500  of  these  men 
to  meet  the  Ashantees  on  their  first  invasion,  I  have  no  doubt  the  issue  of  the  first 
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battle  would  have  been  very  different.  With  regard  to  the  estimate  of  numbers  ; 
the  numbers  have  been  estimated  very  largely  indeed ;  and  I  believe  that  is 
explained  by  the  fact  that  for  every  fighting  man  in  the  Ashantee  force,  there  is  a 
camp  follower ;  therefore  you  may  take  half  the  number  of  men  given  as  about  the 
fighting  force.  The  total  number  being  given  at  80,000,  the  fighting  force  would  be 
40j000.  With  reference  to  the  future  defence  of  the  country,  there  is  this  objection 
to  stockades,  that  if  the  tribes  had  to  retire  and  to  take  refuge  in  them,  they  would 
be  obliged  to  bring  their  women  and  children  with  them;  therefore,  I  should 
imagine,  instead  of  erecting  these  stockades  outside  villages,  it  would  be  the  best 
thing  to  fortify  the  villages  themselves.  This,  however,  is  only  a  matter  of  detail ; 
the  principle  is  exactly  tlie  same.  The  main  point  seems  to  me  to  be  that  we  should 
assume  the  offensive ;  the  Ashantees  have  never  yet  been  thoroughly  threshed  ; 
indeed  they  have  always  had  sufficient  reason  to  think  it  was  quite  doubtful  whether 
they  licked  us,  or  we  them.  I  cannot  help  thinking  if  we  were  to  make  up  our 
minds  to  finish  the  business  and  go  into  the  Ashantee  country,  it  would  save  us  a 
very  large  amount  of  money  in  the  long  run,  and  no  doubt  would  largely  increase 
our  prestige  on  the  Coast,  and  render  the  danger  of  future  wars  very  trifling. 

Commander  Yeeney,  R.N. :  Just  three  years  ago  I  was  about  to  embark  for  the 
West  Coast  of  Africa,  and  on  landing  in  England  this  morning,  after  an  absence  of 
three  years,  I  saw  at  the  Admiralty  a  notice  of  Lord  Lauderdale's  lecture.  The  enjoy- 
ment of  two  years  in  the  Mediterranean  has  not  effaced  from  my  mind  the  miseries 
of  the  months  on  the  West  Coast  of  Africa ;  and  since  I  have  been  there,  a  thought 
has  often  arisen  in  my  mind  as  to  what  extent  it  is  the  duty  of  Englishmen  to  be 
employed  on  that  coast  at  all  ?  If  there  is  any  qiiestion  of  duty,  English  Officers  are 
ready  to  go  at  any  expenditure  of  life  and  any  amount  of  suffering.  But  I  have  failed 
to  see  where  there  is  any  call  of  duty  to  Englishmen  from  the  West  Coast  of  Africa. 
It  seems  to  me,  before  we  consider  the  subject  of  how  one  is  to  protect  such  a  great 
extent  of  country,  the  question  should  first  arise  whether  it  is  our  duty  to  do  so  at 
all.  Lord  Lauderdale  drew  an  analogy  between  our  reducing  our  forces  in  a  colony 
and  reducing  our  forces  in  a  Protectorate  ;  it  seems  to  me  there  is  no  analogy  at  all 
there.  We  have  a  duty  to  our  Colonies,  but  what  duty  have  we  on  the  West  Coast 
of  Africa  ?  What  duty  have  we  to  protect  that  large  extent  of  country  ?  Who 
wants  us  to  protect  it  ?  The  natives  do  not  want  us  to  protect  it.  The  merchants 
do  not  want  us  to  protect  them.  The  gentleman  who  spoke  just  now  (Mr.  Swanzy) 
told  us  he  does  not  want  our  protection,  and  tliat  they  can  get  on  better  without 
it.  What  is  the  nature  of  the  protection  we  have  afforded  ?  We  have  afforded 
no  protection  whatever  to  these  people.  This  very  war  goes  to  prove  the  case 
that,  we  are  quite  unable  to  protect  them.  Then,  what  have  those  who  have 
served  on  that  coast  suffered  ?  How  have  people  returned  from  the  coast  ?  Utterly 
broken  in  health,  utterly  useless  for  their  profession  hereafter,  merely  through  service 
on  that  desolate  and  abominable  coast.  In  some  of  our  colonies,  for  instance  in 
British  Columbia,  there  are  parts  of  the  country  where  the  merchants  are  told  that, 
if  they  chose  to  go  and  trade,  they  shall  receive  British  protection,  but  if  they  chose 
to  go  to  other  places  they  must  protect  themselves.  There  you  have  either  the  one  thing 
or  the  other.  Either  the  British  flag  is  there  and  is  able  to  defend  itself,  or  else 
you  are  told  you  must  defend  yourselves  if  you  want  to  go  and  trade  in  the  wilder 
parts.  Why  cannot  the  same  thing  be  done  on  the  West  Coast  of  Africa  ?  It  seems 
to  me  it  would  be  perfectly  feasible  that  there  should  be  certain  parts  of  the  Coast, 
such  as  Cape  Coast  Castle,  where  British  lav/  and  justice  should  reign,  and  that  if 
the  merchants  choose  to  go  and  trade  in  other  parts,  they  must  do  so  at  their  own 
risk.  How  is  it  possible  for  us  to  protect  the  whole  of  that  great  tract  of  country 
because,  practically,  our  protectorate  goes  up  beyond  Fernando  Po.  (Lord 
Lauderdale  :  Our  protectorate  merely  extends  between  the  two  rivers  Yolta  and 
Assince.)  But  the  red  line  on  the  map  extends  into  the  Bight  of  Benin  ;  it  extends  up 
to  Lagos,  and  there  is  a  large  extent  of  country  which  I  venture  to  say  it  is  quite  im- 
possible for  us  to  protect.  No  gentleman  has  yet  suggested  that  view  of  the  case, 
and  I  shall  be  glad  to  hear,  if  anyone  will  condescend  to  do  so,  how  it  strikes 
any  gentleman  present  that  it  is  our  duty  to  extend  the  hght  and  help  that 
we  at  present  afford  on  that  coast.  The  very  day  that  we  left  the  coast  in  the 
"Grrowler"  there  came  off  a  poisonous  wind  from  the  shore,  the  worst  that  I  have 
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ever  experienced,  and  two  days  afterwards  quite  a  third  of  the  shij^'s  company  were 
laid  up  with  fever.  By  the  mails  that  we  received  shortly  afterwards,  we  lieard  of 
several  deaths  that  had  occurred  from  this  poisonous  wind  that  came  off  on  the  very 
day  we  left  that  pestilential  coast.  I  should  be  very  sorry  to  think  that  any  OfTicer 
was  sent  out  to  organize  troops  there,  or  to  carry  on  operations  in  the  interior,  unless 
it  was  first  made  perfectly  clear  that  it  was  our  duty  to  maintain  our  protectorate 
over  so  large  a  portion  of  the  coast. 

Captain  Beamish,  R.N.  :  I  came  here  quite  unprepared  with  any  observations  on  the 
subject.  We  cannot  but  thank  Lord  Lauderdale  for  bringing  this  subject — so  very 
much  connected  with  British  prestige — not  only  before  Parliament,  but  also  before 
those  who  are  able  to  speak  upon  it.  I  do  not  agree  with  the  gallant  Officer  behind 
me  (Captain  Verney)  as  to  our  protectorate,  particularly  from  the  point  of  view  in 
which  he  regards  it.  I  think,  however,  that  what  is  called  our  protectorate  there 
might  better  be  called  a  confederation.  I  think  we  have  taken-  the  heart  out  of  these 
fine  tribes  in  that  part  of  the  world.  We  have  not  allowed  them  to  have  very  much 
to  say  for  themselves,  and  then,  when  they  are  in  the  lurch,  we  are  not  able  to  help 
them.  I  do  not  think  we  can  defend  that  part  of  the  world  by  any  means,  and  in  that 
way  I  agree  with  Captain  Yerney,  and  I  think  it  preposterous  that  we  should  attempt 
to  do  so  with  Europeans.  A  gentleman  on  my  left,  who  spoke  about  the  Houssas,  spoke 
extremely  to  the  point.  Captain  Grlover,  who  has  lately  returned  from  that  part  of 
the  world, — one  of  the  most  valuable  men  who  has  worked  out  there  for  a  large 
number  of  years,  certainly  one  of  the  most  energetic  and  far-seeing, — I  won't  say  the 
inventor  of  Lagos,  and  certainly  the  inventor  of  the  Houssas,  got  rather  snubbed  for 
a  good  many  things  connected  with  these  Houssas,  but  he  has  carried  out  his  views, 
and  the  Houssas  have  been  found  to  be  invaluable.  I  do  not  see  any  danger  that 
can  arise  from  their  employment.  They  are  Mahommedans,  and  are  therefore  more 
civilized  than  the  natives  of  the  coast,  and  are  very  much  tied  together  in  conse- 
quence. I  think  they  might  be  made  to  form  a  part  of,  if  not  tJie  regular  Army,  of 
that  protectorate  or  confederation  as  well  as  at  Lagos.  Let  us  try  the  experiment, 
if  you  please,  all  along  from  Cape  Palmas  to  Fernando  Po.  Witli  regard  to  having 
small  fortifications,  I  think  perhaps  some  of  the  natives  near  the  forts  might  be 
taught  to  fortify  their  villages  ;  but  if  we  are  to  do  any  tiling  in  the  way  of  fortification 
for  protecting  our  coast,  we  should  have  them  within  a  circuit  of  a  very  few  miles,  and, 
if  necessary,  it  might  be  done  with  small  earthworks.  I  think,  perhaps,  the  Gatling 
gun  would  be  too  difficult  for  the  natives  to  work ;  but  I  am  quite  confident  the 
Houssas  and  others  might  be  very  well  taught  to  work  small  mountain-guns  or 
camel-guns.  Our  prestige  on  the  coast  of  Africa  has  gone  doivn  extraordinarily. 
We  have  put  a  stop  to  slavery,  and  the  result  is  now  we  are  not  holding  up  our  heads, 
and  judging  by  what  I  can  read  and  from  what  I  saw  when  I  was  out  on  the  coast 
some  years  ago  for  3|  years,  I  feel  this  about  it,  that  nothing  can  possibly  be  more 
wrong  than  the  uncertain  state  in  which  we  leave  these  unhappy  natives  as  to  pro- 
tectorate, confederation,  and  so  forth.  I  think  we  should  let  them  understand  that 
we  have  a  very  small  belt  round  our  sea-ports  wdiich  we  absolutely  will  defend 
to  the  death ;  ]3ut  that  we  will  help  them  with  ammunition  and  occasionally  with 
money,  and  with  military  tuition  to  keep  up  the  confederation  I  spoke  of.  And  I 
would  go  so  far  as  to  flatter  the  great  Kings  and  Chiefs  by  giving  them  at  least  some- 
thing to  say  in  the  assembly  or  council  in  the  large  main  towns  at  the  head  of  the 
confederation.  "  If  these  men  are  left  outside  in  the  cold  till  some  one  comes  and 
attacks  them,  and  are  not  allowed  to  combine  together  without  getting  into  a  scrape 
for  it,  the  chances  are  our  prestige  must  go,  and  before  the  public  know  it,  we  shall 
have  the  whole  country  covered  with  blood  (as  it  really  has  been  for  a  long  time) 
and  entirely  devastated,  unhappy  children  carried  into  slavery,  and  nearly  all  the  old 
people  slaughtered.  I  think  what  would  be  a  useful  thing  (and  I  do  not  know  that 
such  a  thing  exists  on  that  part  of  the  coast)  would  be  that  each  protectorate  should 
have  provided  for  it  a  very  small  steamer,  not  necessarily  a  man-of-war  steamer,  but 
one  possibly  belonging  to  the  colony.  It  could  lie  with  very  great  safety  off  Cape 
Coast  Castle,  and  it  might  move  about  from  one  part  to  another  for  the  purpose  of 
carrying  supplies,  and  enabling  the  Grovernor  to  visit  the  diiierent  parts  under  his 
protection. 

Colonel  YoifGE,  late  1st  West  India  Regiment :  AYhen  I  went  out  to  talie  the 
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command  of  tlie  troops  on  the  West  Coast,  my  command  reached  from  Gambia 
to  Lagos,  and  then  they  made  me  an  Administrator-in- Chief.  I  know  Colonel 
Harley  and  Captain  Grlover,  and  I  heard  the  name  of  that  gentleman  long  ago 
— he  is  bearing  a  high  character  in  that  part  of  the  world — but  we  are  not  allowed 
to  assist  each  other.  If  they  choose  to  protect  the  base,  it  can  be  done  easily 
enough  ;  but  I  do  not  see  that  any  gentleman  yet  has  replied  to  your  Lordship's 
question — which  is  the  best  way  of  protecting  this  part  of  the  world  ?  My  idea  is, 
if  they  intend  to  do  it,  tliat  they  should  have  a  couple  of  thousand  men  well 
officered  and  well  commanded,  and  who  should  not  be  sent  out  against  their  will, 
but  should  be  volunteers,  and  you  will  find  more  than  2,000  men  who  would  be 
willing  to  go.  They  ought  to  be  well  paid  for  it ;  it  is  very  hard  times  that  men 
should  be  serving  there  and  scarcely  be  able  to  live.  I  was  utterly  astounded 
when  I  went  back,  to  discover  that  it  had  been  proposed  that  our  canteen  should  be 
taxed.  Are  we  not  only  to  pay  in  person  but  also  in  purse  ?  I  was  delighted,  however, 
to  find  that  such  a  sum  of  money  would  be  allowed  to  each  Officer  as  would  coun- 
teract the  attempt  made  to  put  a  tax  on  what  we  had.  Wlien  Mr.  Monsell  was 
the  Under  Colonial  Secretary,  I  said  to  him,  Now,  Sir,  I  seek  the  appointment  as 
"  Governor-in-Chief  of  that  place,  and  if  you,  having  appointed  me,  were  to  ask  me 

to-morrow  what  I  thought  about  it,  I  should  say,  remove  us  all  away,  both  civil 
"  and  military."  I  know  very  well  how  the  merchants  thrive  there.  Look  at  Lagos  ; 
look  at  Benin.  I  was  there  ;  and  there  they  are  more  prosperous  than  we  are  where 
we  have  our  own  force,  at  Sierra  Leone.  I  asked  Mr.  Monsell  what  good  it  could 
be  to  tlie  merchants  of  England  to  be  charging  them  on  imports  and  exports  to  the 
amount  of  £50,000  a  year.  I  therefore  agree  in  saying  that  I  do  not  think  we  have 
any  business  there  ;  but  if  you  intend  to  protect  those  States,  do  it  effectually,  for 
it  is  a  great  shame  that  we  should  mislead  these  people  and  pretend  to  protect  them 
when  we  do  not.  I  think  2,000  volunteers,  well  paid,  with  four  of  Her  Majesty's 
ships  working  down  the  coast,  would  do  the  w^ork.  These  sliips  might  go  to  the 
Canaries,  to  Teneriffe,  here  and  there,  even  to  that  beautiful  island  of  Fernando  Po, 
where  fellows  can  go  to  amuse  themselves  and  recruit.  Then  you  must  have  good 
weapons,  if  you  are  going  to  do  it  at  all.  When  I  went  to  Sierra  Leone,  the  first 
thing  I  did  was  to  go  to  an  old  friend  of  mine,  then  Deputy  Adjutant- Greneral. 
I  said,  "  I  am  going  to  Sierra  Leone,  and  I  am  entitled  to  have  the  very  best  weapons 
"  vou  can  give  me."  He  said,  "  You  are  right."  I  had  no  occasion  to  use  them, 
but  I  showed  tlie  natives  the  effect  of  them,  and  it  prevented  their  going  to  war  with 
the  French  up  the  rivers.  I  was  then  Administrator-in- Chief,  and  they  came  to 
me  and  threatened  war.  I  said,  "  Nonsense,  if  you  are  wronged,  appeal  to  the  justice 

of  the  Emperor,  but  don't  you  go  to  war  with  them,  or  you  will  be  eaten  up,"  and 
I  showed  them  the  elfect  of  these  guns.  The  giving  me  those  guns  brought  honour 
to  our  country,  for  it  so  happened  that  by  their  use  40  men  turned  aside  some- 
thing like  500  men  in  the  Orange  country.  A  young  gentleman  came  to  me  with 
a  letter  of  introduction,  and  asked  for  the  guns.  He  used  them  successfully  on  that 
river,  and  I  am  delighted  to  say  he  has  been  promoted  from  a  subaltern  to  a  Captain 
for  his  good  service — a  most  unheard  of  occurrence. 

Mr.  Law  :  I  was  on  the  Coast  last  year,  and  v>'itli  reference  to  the  question  how 
we  are  to  attack  Ashantee,  my  idea  is  that  we  should  go  up  the  Volta.  I  have  been 
up  the  Volta  with  the  late  Captain-Grovernor  Administrator  Saber.  We  steamed 
120  miles.  It  has  not  been  thoroughly  surveyed.  Captain  Grlover  led  an  expedition 
in  the  year  1870,  but  they  had  a  good  deal  of  fighting,  and  there  were  300  or  400 
men  killed.  We  can  steam  up  the  Volta  within  60  miles  of  Ashantee.  It  is  a 
beautiful  open  country,  with  large  plains  and  immense  trees.  If  we  attempt  to  go 
up  as  we  did  originally  in  the  expeditions  of  1862  and  1865,  to  cross  the  Prah  and 
go  up  there,  it  is  next  to  impossible,  because  the  j^athway  is  so  narrow  that  the  men 
have  to  go  up  in  single  file,  and  it  is  next  to  impossible  to  take  a  great  force  up  ;  but 
if  the  Volta  is  explored  I  think  we  can  do  it.  There  is  only  one  fort  at  Cape 
Coast  Castle,  Fort  William,  which  is  of  any  use.  There  is  another  fort  there, 
but  it  is  of  no  r.se  whatever;  it  is  a  mere  outwork.  But  there  are  other  hills 
on  which  forts  can  easily  be  placed.  At  Elmina,  there  is  the  best  fort  that  we 
have  on  the  Coast,  and  the  guns  are  the  best  guns  ;  ours  at  Cape  Coast  are  not  to 
be  compared  to  them ;  in  fact  our  guns  are  old  and  useless,  both  at  Cape  Coast 
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Castle  and  Fort  William.  Another  error  that  I  noticed,  my  Lord,  is  with  regard 
to  the  rifles  supplied  to  the  natives  out  there.  All  the  natives  have  been  able 
to  purchase  the  Snider  rifle  since  August,  1870.  I  liave  seen  them  myself  sold 
in  the  different  stores  by  merchants,  with  100  rounds  of  ammunition,  for  £3. 
Major  Rose  was  with  me  at  the  time,  and  remarked  it.  I  said,  "  I  am  astonislied 
at  this ;  what  can  we  do  ?"  I  may  also  say  as  to  the  cause  of  the  war,  I  be- 
lieve the  Dutch  have  always  paid  a  fief  to  the  King  of  Ashantee ;  and  not  only 
that,  but  I  believe  it  is  a  fact  that  they  have  paid  so  much  for  every  slave. 
Another  thing  that  has  brought  on  tliis  war  is  that  the  King  of  Ashantee  thought 
he  could  cope  with  us,  and  he  had  very  good  reason  for  thinking  so,  for  his  uncle 
was  allowed  to  overrun  our  territory  in  Chopo  and  to  commit  unheard  of  atroci- 
ties. He  ought  to  have  been  put  to  death  the  moment  we  seized  him  ;  but  no, 
he  was  sent  out,  and  allowed  to  -puss  free  and  unmolested.  As  to  tlie  ammunition, 
I  have  heard  that  the  ammunition  supplied  to  the  Fantees  was  in  great  measure 
bad,  and  I  have  every  reason  to  believe  it,  because  I  have  seen  it.  Our  ammu- 
nition that  we  had  there  has  been  there  for  years,  a  great  deal  of  it.  Hundreds 
of  barrels  were  more  or  less  damp,  and  I  believe  they  were  supplied  with  this 
ammunition. 

Rear- Admiral  Sir  John  Hat  :  Can  you  inform  us  what  was  the  draught  of  the 
steamer  in  which  you  went  up  the  Yolta  ? 

Mr.  Law  :  I  went  up  in  the  "  Nelly     I  think  she  drew  6  feet. 

The  Earl  of  Lauderdale  :  In  replying  to  the  remarks  which  have  been  made 
during  the  discussion,  I  would  say  that  four  men  will  carry  a  Gratling  gun  quite 
easily,  and  the  carriage  can  be  carried  by  four  more,  while  the  ammunition  may  bo 
carried  by  any  number  behind.  I  do  not  see  any  objection  to  the  West  India  regi- 
ments, only  I  believe  that  these  Houssas,  whom  you  get  on  the  spot,  and  w^ho  are 
acclimatised,  would  be  the  best.  ,  Captain  Rogers  also  referred  to  a  reserve  of  regu- 
lars ;  does  he  mean  a  reserve  of  the  West  India  regiments  ?  (Captain  Rogers  :  A 
reserve  of  the  West  India  regiment.)  Mr.  Swanzy  spoke  of  the  famine  that  is  certain 
to  ensue.  I  am  quite  aware  that  that  is  a  most  serious"  point.  These  four  tribes  are 
now  losing  the  season  for  sowing  their  crops,  and  they  will  be  starving.  There  is  no 
doubt  that  the  Grovernment  will  have  to  send  out  provisions.  He  also  remarked  that 
our  Grovernment  underrate  the  numbers  of  the  Ashantees,  and  I  beheve  that  to  be 
perfectly  correct.  I  have  no  doubt  you  can  get  up  the  Volta,  but  that  is  the  only 
river,  and  it  is  rather  a  roundabout  way.  I  am  quite  aware  that  the  ammunition 
suppHed  to  the  Fantees  was  bad.  With  reference  to  Captain  Beamish' s  remark 
that  we  could  not  defend  the  whole  coast,  the  territory  I  am  alluding  to  is  only  that 
between  the  Yolta  and  the  Assinee,  the  whole  length  being  250  miles.  It  is  said  that 
the  proper  plan  of  organizing  these  tribes  would  be  a  confederation.  A  confedera- 
tion has  already  been  tried,  and  it  is  approved  of  by  our  Grovernment.  The  tribes 
did  form  a  confederation,  and  laid  down  rules  and  constructed  their  Government, 
but  they  had  done  it  without  the  sanction  of  the  British  Grovernment,  and  the 
British  Grovernment  threw  it  over.  Not  only  that,  but  they  put  the  leading  men  in 
prison.  Still,  I  quite  agree  that  the  confederation  would  be  one  of  the  first  steps, 
but  it  must  be  a  confederation  under  the  sanction  of  the  British  Grovernment.  I 
think  another  gentleman  said  that  he  did  not  agree  with  me  about  a  protected  terri- 
tory, and  that  it  is  very  different  from  a  colony.  I  do  not  see  the  great  difference 
between  a  territory  properly  protected  by  the  British  flag  and  a  British  colony. 
Perhaps  he  is  aware  that  the  Ionian  Islands  which  w^e  held  for  so  many  years,  were 
not  a  British  colony,  but  w^ere  nothing  more  than  a  protected  territory.  They  had 
their  own  Grovernment,  a  Grovernment  formed  for  them  by  us  ;  but  if  any  nation 
attempted  to  look  at  the  Ionian  Islands,  while  we  held  them,  or  attempted  to  liold 
up  a  finger  to  go  that  way,  why  we  would  have  defended  it  to  the  last  man  we  had. 
We  laid  out  thousands  of  pounds  in  building  fortifications  ;  this  was  nothing  more 
than  a  really  protected  territory  ;  and  when  we  take  it  upon  ourselves  to  protect  any 
territory,  to  say  that  we  w^ill  protect  them,  to  give  the  name  of  the  British  Grovern- 
ment, and  to  allow  our  flag  to  be  hoisted,  I  consider  that  we  are  quite  as  involved  in 
protecting  them,  as  if  it  w^as  one  of  our  colonies.  Colonel  Yonge  gave  us  very  valuable 
information.  He  thinks  that  the  people  that  are  not  under  our  flag  are  more  pros- 
perous than  those  that  are.    That  is  not  a  question  that  I  enter  into.    So  long  as  we 
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have  protected  territories  we  are  bound,  to  protect  them.  One  of  the  objections  to 
the  confederacy  was,  that  of  course  jou  cannot  have  a  Grovernment  without  taxing 
the  people  to  pay  your  Grovernment,  and  then  as  we  tax  them  again,  these  poor  unfor- 
tunate people  would  be  doubly  taxed.  If  there  is  any  confederation,  we  must  be  at 
the  head  of  it,  so  that  there  shall  only  be  one  taxation. 

The  CiTAiEMAN :  I  think  I  may  safely  ask  the  meeting  and  the  Institution  to  give 
their  best  thanks  to  Lord  Lauderdale,  for  his  kindness  in  coming  here.  Tlie  subject 
is  one  of  great  interest,  and  Lord  Lauderdale  has  taken  it  under  his  protection,  and 
has  ventilated  it  very  well.  We  must  also  thank  those  gentlemen  who  have  kindly 
taken  part  in  this  discussion. 


Monday,  May  12th,  1873. 

Lieut.-Gen.  Sir  FREDERICK  CHAPMA^T,  K.C.B.,  R.E.,  Inspector. 

General  of  Fortifications,  in  the  Chair. 
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FIELD  RAIL\YAYS,  Al^B  THEIR  GENERAL  APPLICATION 

m  WAR. 

By  Captain  C.  E.  Luard,  R.E. 

Sir  Frederick  Chapman  and  Gentlemen, 

Since  Captain  Tyler  lectured  in  this  Institntion  ten  years  ago,  I  am 
not  aware  that  the  subject  of  railways  has  been  again  introduced,  and 
it  seems  perhaps  rather  strange  that  such  should  be  the  case.  It  there- 
fore is  scarcely  incumbent  on  me  to  offer  any  apology  for  endeavouring 
to  condense  into  an  hour's  lecture  a  matter  abounding  in  details, 
;gaining  in  intricacy  every  day,  and  in  which  our  country  was  the  first 
to  take  the  lead,  and  to  plant  its  great  railway  works  over  the  face  of 
the  globe. 

As  nations  advance  in  civilization,  it  naturally  results  that  their 
scientific  knowledge  gradually  expands,  and  this  advance  in  scientific 
knowledge  is,  or  ought  to  be,  demonstrated  as  much  by  the  science  of 
war,  as  in  more  peaceful  pursuits. 

Among  the  many  changes  science  has  produced  in  the  art  of  war, 
there  are  probably  none  greater  than  those  which  result  from  the  appli- 
cation of  railways  to  military  purposes.  So  highly  indeed  is  their 
value  considered  in  the  present  day  in  developing  strategical  combina- 
tions, and  in  furthering  schemes  which  would  formerly  have  been 
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impracticable,  that  it  has  been  said  with  great  truth,  that  whilst  the 
due  use  of  railways  do  not  relieve  a  military  man  from  the  general 
studies  which  are  indispensable  to  him,  they  constitute  to  an  able  man 
an  additional  arm,  and  impose  on  him  fresh  duties. 

The  wars  in  which  railways  have  been  more  prominently  used,  are, 
firstly,  the  Crimean,  concerning  which  the  time  at  my  disposal  does 
not  allow  of  my  saying  much.  The  railway  from  Balaclava  up  ta 
Sebastopol  was  only  about  5  miles  in  length,  and  though  looked  on  at 
the  time  as  rather  a  marvel,  and  introducing  quite  a  new  element  into 
war,  yet  at  the  present  time  it  would  be  considered  a  very  unsatisfactory 
makeshift.  It,  however,  gave  a  good  deal  of  trouble  to  make.  Com- 
mencing at  Balaclava  it  was  worked  by  a  locomotive  for  about  2  miles  ; 
at  this  point  the  locomotive  was  detached  and  the  train  was  worked 
up  an  incline  of  1  in  15,  and  about  ^  of  a  mile  long,  by  means  of  a 
stationary  engine  which  rose  eight  waggons  at  a  time ;  on  arriving  at 
the  top  of  this  incline,  six  horses  were  attached  to  each  pair  of  waggons 
and  took  them  up  an  incline  of  -gV  for  about  1^  mile  to  the  Col  de 
Balaclava.  From  that  point,  the  line  was  pretty  level,  but  there  were 
two  gullejs  to  be  crossed,  and  these  were  crossed  by  the  primitive 
method  of  detaching  each  waggon  in  succession  and  making  it  run 
down  one  side  and  run  up  the  other  side  of  the  gulley  by  its  own 
gravity;  when  there,  horses  were  again  used,  and  so  the  munitions 
arrived  at  Forks  Depot,  the  terminus  of  the  line. 

The  line  was  constructed  by  English  contractors,  and  was  worked  by 
Land  Transport  Corps,  though  attempts  had  previously  been  made  to 
work  it  with  the  Army  Works  Corps  and  civilians,  an  ill-trained,  ill- 
organized,  unruly  lot  whom  the  Director  of  Transport  was  obliged  to 
summarily  dispose  ol',  to  enable  him  to  get  the  work  done.  The  work  at 
first  comprised  the  daily  transport  of  about  200  tons  of  material,  but 
ultimately  it  amounted  during  the  last  bombardment,  to  about  700  tons 
a  day,  to  do  which,  the  line  was  worked  day  and  night  for  several  days 
with  about  1,000  men,  of  whom  400  were  Turks.  Having  had  the 
advantage  of  conversing  on  these  points  with  Major  Powell,  the  Ofl&cer 
who  directed  the  transport  at  that  period,  and  I  believe  during  the 
whole  life  of  that  railway,  I  am  able  to  submit  these  facts  to  the  con^ 
sideration  of  the  members  of  this  Institution. 

The  next  European  war  displayed  a  considerable  advance.  The 
French  poured  troops  .into  Piedmont  by  railway  with  great  rapidity 
and  regularity  so  as  to  conduce  very  much  to  their  success  in  the  cam- 
paign, and  on  one  occasion  (Montebello),  the  allied  army  was  augmented 
during  the  progress  of  a  battle  with  troops  brought  up  by  railway. 
The  Austrians  did  the  same  at  Magenta.  But  if  we  were  in  possession 
of  all  the  details  of  the  management  and  apphcation  of  railways  during 
the  Civil  War  in  America,  there  is  more  in  that  great  struggle  from  which 
we  might  learn  their  use,  their  construction,  and  their  destruction, 
than  even  from  the  last  great  European  wars.  I  will  take  the  liberty 
of  extracting  from  Major- General  McCullum's  Report  a  few  notes  which 
will  be  generally  interesting.  From  the  very  commencement  of  the 
war,  railways  were  in  constant  use ;  the  tracks  (as  they  were  termed) 
were  laid,  destroyed,  and  re-laid,  and  bridges  were  built,  destroyed,  and 
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re-built  with  a  celerity  which  appear  almost  marvellous.  But  matters 
were  done  on  a  large  scale  then.  It  was  not,  however,  till  nearly  a 
year  had  elapsed,  that  it  became  apparent  to  the  Federal  leader  that  the 
organization  of  a  Construction  Corps  was  of  paramount  importance. 
The  corps  numbered  at  first  about  400  men,  and  expanded  gradually 
to  about  10,000.  The  design  of  the  corps  was  to  combine  a  body 
of  skilled  workmen  in  each  department  of  railroad  construction  and 
repairs  under  competent  engineers,  supplied  with  abundant  materials, 
tools,  mechanical  appliances,  and  transportation.  They  were  formed 
into  divisions,  gangs,  and  squads,  in  charge  respectively  of  supervisors, 
foremen,  and  sub-foremen,  furnished  with  tents  and  field  equipment ; 
and  store-houses  were  established  at  principal  points  with  an  ample 
stock  of  tools  and  materials. 

The  general  charge  of  the  railways  for  the  department  of  Tenessee, 
was  taken  up  very  vigorously,  and  the  general  manager  subdivided  his 
department  at  once  under  a  general  superintendent  for  transportation, 
and  a  chief  engineer,  giving  extensive  powers  to  each. 

The  former  department  had — • 

1st.  To  conduct  the  transportation,  and  manage  the  movement  of 
trains. 

2nd.  To  maintain  the  roads  and  structures,  and  keep  in  repair  the 
roadways,  bridges,  &c. 

3rd.  To  maintain  the  rolling  stock,  and  manage  the  fitting  and  re- 
pairing shops. 

The  latter  department  was  organized  in  six  divisions,  and  mustered 
at  its  maximum  strength  about  5,000  men.  To  give  the  corps  entire 
mobility,  enable  it  to  move  independently,  and  perform  work  at  the 
same  time  at  widely  different  points,  each  division  was  made  a  com- 
plete whole  in  itself  and  equipped  complete,  in  order  that  the  whole  or 
any  part  of  the  same,  might  be  moved  at  once  in  any  direction  when 
ordered,  and  by  any  mode  of  conveyance,  by  rail,  with  teams  and 
waggons,  or  on  foot. 

Their  organization  is  given  in  the  Appendix  A ;  each  corps  mustered 
777,  all  told;  giving  for  the  six  divisions,  as  I  have  said,  about  5,000 
men. 

As  an  example  of  rapidity  in  execution  of  work,  I  may  mention  the 
Chattahoochee  bridge,  780  feet  long,  and  92  feet  high,  which  tvas  com- 
pleted hy  the  Construction  Corps  in  4J  days.  The  Confederates  gave  the 
Federal  Construction  Corps  plenty  of  employment,  for  in  October,  1864, 
General  Hood  passing  round  Sherman's  army,  fell  upon  the  railroad 
at  Big  Shanty  and  at  Resaca,  and  destroyed  35 1-  miles  of  track  and 
455  lineal  feet  of  bridges ;  but  in  thirteen  days,  trains  were  again  run- 
ning over  this  line. 

On  another  occasion,  25  miles  of  track  and  230  feet  of  bridges  were 
reconstructed  in  7^  days. 

On  another  occasion.  General  Wheeler  destroyed  25  miles  of  track 
between  Chattanooga  and  Knoxville. 

During  General  Hood's  occupation  of  Tennessee,  in  December,  1865, 
all  the  bridges  were  destroyed ;  their  repair  was  commenced  in  January, 
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1866,  and  by  the  middle  of  February  2,200  feet  of  bridge  was  rebuilt, 
and  the  line  re- opened  for  traffic.  During  the  succeeding  winter,  these 
bridges  were  many  of  them  swept  away  by  floods — some  of  them  three 
times — and  rebuilt. 

It  was  the  opinion  of  Greneral  IMcCallum  that  their  success  was 
founded  mainly  on  the  admirable  though  somewhat  terse  orders  issued 
from  the  Adjutant- General's  office,  which  were  as  follows : — 

Commanding  Officers  of  troops  along  the  United  States  military 
railroads  will  give  all  facilities  to  the  Officers  of  the  roads  and  the 
Quartermasters  for  unloading  cars  so  as  to  prevent  any  delay.  On 
arrival  at  depots  whether  by  day  or  night,  the  cars  will  be  instantly 
unloaded,  and  working  parties  will  always  be  in  readiness  for  that 
duty,  and  sufficient  to  unload  the  whole  train  at  once.  Commanding 
Officers  will  be  charged  with  the  guarding  the  tracks,  sidings,  wood, 
water- tanks,  &c.,  within  their  several  commands,  and  will  be  held 
responsible  for  the  result.  Any  Officer  neglecting  his  duty  in  this 
respect  shall  have  his  name  struck  off  the  roll  of  the  army. 

1^0  Officer,  whatever  may  be  his  rank,  will  interfere  with  the  run- 
ning of  the  cars  as  directed  by  the  Superintendent  of  the  Road.  Any 
one  who  so  interferes  will  be  dismissed  from  the  service. 

Without  this  order  the  whole  railroad  system,  which  proved  an  im- 
portant element  in  conducting  military  movements,  would  have  been 
not  only  a  costly  but  a  ludicrous  failure.  The  fact  should  be  nnder- 
stood  that  the  management  of  railroads  is  just  as  much  a  distinct  pro- 
fession as  is  that  of  the  art  of  war,  and  should  be  so  regulated. 

It  requires  no  apology,  for  me  to  quote  further  from  General 
McCallum,  as  follows : — The  men  were  continually  exposed  to  great 
danger  from  the  regular  forces  of  the  enemy,  guerillas,  &c.,  and  owing 
to  the  circumstances  under  which  military  railroads  must  be  con- 
structed and  operated,  what  are  considered  the  ordinary  risks  in  civil 
railroads  are  vastly  increased  in  military  lines.  Hence  the  difference 
between  civil  and  military  railroad  service  is  marked  and  decided. 

The  hardships,  exposure,  and  peril  to  which  train-men  especially 
were  subjected  during  the  movements  incident  to  an  actual  campaign 
were  much  greater  than  those  endured  by  any  other  class  of  civil 
employes  of  the  Government — equalled  only  by  that  of  the  soldier 
while  engaged  in  a  raid  on  an  enemy's  country.  It  was  not  unusual 
for  men  to  be  sent  out  for  five  or  ten  days  with  no  sleep  but  what  they 
could  catch  on  their  engines  while  being  loaded  or  unloaded,  with 
little  or  no  food,  while  at  the  same  time  occupied  in  a  manner  which 
strained  every  faculty.  Their  railway  organization  became  at  length, 
i.e.,  after  about  three  years  of  war,  so  good  as  to  enable  the  Federals 
to  supply  General  Sherman's  army  of  about  100,000  men  (60,000 
horses)  with  supplies  from  about  860  miles  distance,  by  one  line  of  single 
track  railroad,  located  almost  the  entire  distance  through  the  country 
of  an  active  and  vindictive  enemy. 

The  attacks  on  the  line  in  rear  of  Sherman's  army  were  of  such 
frequent  occurrence,  and  often  of  so  serious  a  character,  that  to  insure 
speedy  repair  it  became  necessary  to  station  detachments  of  the  con- 
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struction  corps  at  various  points  along  the  road,  and  also  to  collect 
supplies  of  materials,  such  as  iron  rails,  chairs,  spikes,  iron  ties,  and 
bridge  timber,  at  points  where  they  would  be  comparatively  safe  and 
easily  obtained  when  required,  and  construction  trains  were  kept  ready 
loaded  with  tools  and  materials  at  each  end  of  the  road  to  move  at  a 
moment's  notice.  As  an  instance  of  their  capacities  of  transport, 
General  Hooker's  corps,  of  23,000  men  complete,  was  carried  from  the 
Rapidan,  in  Yirginia,  to  Stevenson,  in  Alabama,  a  distance  of  1,250 
miles  in  seven  days. 

The  greatest  number  of  men  employed  on  rail- 
ways at  any  one  time  ,   24,964 

Length  of  railway  opened  and  re-opened   642  miles. 

Bridges  built  or  rebuilt   26  miles. 

^Number  of  engines  employed   419 

Ditto  cars  ditto   6,330 

The  net  expenditure  was  thirty  million  dollars,  but  the  question 
then  was  not  how  much  will  it  cost  ?  but  can  this  work  be  done  at 
all  at  any  cost  ? 

Now  in  this  civil  war  there  are  many  points  in  connection  with  the 
railway  management  which  are  worthy  of  observation.  In  the  first 
place  you  will  observe  that  from  the  very  commencement  of  this  war, 
the  Federals  began  to  pay  great  attention  to  the  subject,  but  that  it 
was  not  for  some  time  that  they  appreciated  the  paramount  importance 
of  carefully  organized  and  disciplined  corps.  Secondly,  the  rapidity 
and  facility  which,  with  the  assistance  of  these  corps,  they  were  able 
to  maintain  their  railway  system,  and  place  thorough  dependence  on 
it;  and,  thirdly,  the  large  number  of  men  they  found  requisite  to 
employ  on  the  service. 

The  next  war  which  showed  the  value  of  railways  was  the  so-called 
seven  weeks'  war  between  Prussia  and  Austria,  of  which  some  notes 
were  taken  by  Major  Webber. 

It  appears  that  in  advancing  over  the  railways  which  had  been  in 
possession  of,  or  had  previously  belonged  to,  the  Austrians,  the  Germans 
employed,  as  part  of  the  field  railway  department,  a  detachment  orga- 
nized as  follows : — 

It  was  partly  military  and  partly  civil. 
The  military  were — 

1  Colonel,  1  Lieutenant  of  Engineers,  and  50  ISTon- commissioned 
Ofl&cers  and  men  of  the  Pioneers. 

The  civilians  were — 

1  Head  railway  engineer,  2  Under  ditto  ditto,  6  Poremen, 
2  Machinists,  1  Telegraph  official,  and  2  Locomotives  and  30  waggons 
and  trucks  were  placed  at  their  disposal  for  penetrating  into  the 
country  to  be  explored. 

On  the  train  were  carried — 
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2  trolleys,  and  6  light  covered  carts,  viz : — 

1  for  Colonel  Commanding,  1  for  Lieutenant  of  Engineers,  1  for 
head  engineer,  1  for  two  engineers,  and  2  for  nine  sub-of5cials. 

These  carts  were  intended  for  use  (if  it  was  necessary)  to  march  by 
road,  &c. 

The  pioneers,  who  were  exclusively  carpenters  and  smiths,  were 
armed  and  equipped  in  the  usual  manner. 

This  detachment  carried  250  yards  of  permanent- way  plant,  and 
some  materials  for  bridging.  This  section  w^as  attached  to  the  1st 
Army  Corps. 

The  reconnaissance  starts  with,  and  until  interrupted,  keeps  up 
with  the  advanced  guard,  the  movement  being  covered  by  cavalry 
scouts  on  each  side  of  the  line. 

The  greater  portion  of  the  train  in  charge  of  the  department,  with 
one  engine  in  front  and  another  behind,  advances  slowly,  preceded  at  a 
distance  of  about  500  paces  by  a  trolley,  carrying  one  of  the  Officers, 
four  men  to  work  it,  and  a  bugler.  On  arriving  at  any  obstruction  the 
trolley  signals  to  the  train  by  bugle,  and  extra  caution  is  used  in  ad- 
vancing towards  it.  If  in  presence  of  the  enemy,  the  scouts  give  warn- 
ing to  the  Officer  in  the  trolley,  who  returns  to  the  train,  and  the  whole 
retires.  The  second  engine  can  be  detached  to  the  rear  with  messages 
or  for  fresh  supplies. 

I  cannot  wait  to  discuss  this  campaign,  but  the  Prussian  arrange- 
ments worked  admirably  till  the  bridge  at  Lobkowitz  was  destroyed, 
which  broke  the  line  for  eight  days. 

The  conclusions  arrived  at  by  Major  Webber  were  very  much  to  the 
point.  Two  things,  he  considers,  are  very  important,  viz.,  the  creation 
of  obstructions,  and  their  removal.  And  the  Officer  in  charge  of  this 
must  be  immediately  in  communication  with  the  Commander-in-Chief, 
so  as  to  be  made  aware  of  the  nature  of  the  proposed  operations  in 
order  to  be  prepared  for  all  emergencies. 

He  must  also  have  a  thoroughly  organized  and  well  trained  corps 
under  him. 

In  the  construction  of  bridges,  the  Prussians  had  ample  supplies  of 
timber  for  repairing  bridges,  and  this  might  generally  be  anticipated. 

In  this  war,  the  Prussian  field  railway  department  was  employed  in  the 
restoration  of  the  lines,  the  working  of  them  being  immediately  taken 
up  by  the  railway  officials,  the  Austrian  staff  of  under  employes  re- 
maining in  their  places,  and  the  traffic  of  each  station  managed  by  an 
Officer  of  the  Quartermaster- General's  department. 

There  were  three  departments  engaged,  but  they  were  all  under 
military  discipline.  If  the  state  officials  and  Austrians  had  not  been 
available,  the  lines  could  not  have  been  worked  w^ithout  a  special  staff ; 
but  armies  invading  a  foreign  country  might  meet  with  none  of  these 
facilities. 

"We  now  arrive  at  our  own  last  little  war,  that  of  the  expedition  to 
Abyssinia ;  and  I  will  take  the  liberty  of  abstracting  the  following 
observations  from  Lieutenant  Willans'  able  report,  on  the  subject  of 
the  railway  there  constructed : — 


GENERAL  APPLICATION  IN  WAR. 


699 


It  does  not  appear  to  liave  been  anticipated  to  do  more  in  the  first 
instance  than  to  lay  a  short  tramway  between  the  landing-place,  wherever 
it  might  be,  and  the  depots  a  short  distance  from  the  shore,  but  as  soon 
as  it  became  known  that  the  Sooroo  Pass  would  be  the  main  route  to  the 
Abyssinian  highlands,  it  was  decided  to  construct  a  railway  from  Zoolali 
to  the  foot  of  that  Pass,  and  in  November  orders  were  sent  to  Bom- 
bay for  the  necessary  plant.  It  arrived  in  driblets,  together  with  the 
platelayers,  previous  to  which  the  work  of  grading  had  been  zealously 
carried  on  by  the  troops,  and  small  portions  had  been  laid  by  them 
also.  There  was  a  good  deal  of  difficulty  encountered  by  those  who 
had  to  make  this  line,  as  it  had  to  be  made  through  a  timberless 
country,  and  the  plant  which  arrived  from  Bombay  was  not  always 
packed  with  discrimination ;  for  instance,  rails  would  come  in  one 
ship,  and  spikes  in  another,  and  sleepers  in  another,  one  of  which 
ships  would  perhaps  go  astray,  or  be  unable  to  be  discharged  at  the 
same  time  as  the  others.  The  artisans  of  the  23rd  Punjaub  Pioneer 
Regiment  had  actually  to  make  augurs  to  bore  the  holes  in  the 
sleepers." 

In  the  middle  of  January  they  were  able  to  form  two  trains,  which 
for  some  time  had  to  do  all  the  work  of  the  army  as  far  as  the  line  was 
completed,  and  so  great  were  the  demands  on  the  two  landing-piers  at 
first,  that  it  was  with  the  greatest  difficulty  the  railway  plant  could  be 
unloaded  ;  at  the  same  time  organized  gangs  of  coolies  arrived,  but  the 
Chinese  were  the  only  men  who  were  really  usefal,  the  natives  not 
being  physically  strong  enough  for  the  severe  work  required. 

By  the  end  of  January,  about  4  miles  of  line  were  completed,  and  the 
entire  line  of  II  miles,  with  a  mile  of  sidings  up  to  the  Koomaylee 
terminus,  was  completed  by  about  the  end  of  April. 

The  rolling  stock  consisted  of  four  engines  and  sixty  waggons, 
which,  though  severely  taxed,  did  the  work  throughout ;  and  from  the 
middle  of  May  to  the  middle  of  June,  of  conveying  from  Koomaylee  to 
Zoolah  the  whole  of  the  troops,  stores,  baggage,  and  itself.  The  rolling 
stock  was  of  inferior  order,  mostly  old  contractors'  stock,  requiring  an 
immense  deal  of  repairs  and  constant  anxiety.  The  best  locomotive 
could  only  draw  fifteen  small  loaded  trucks  (perhaps  40  tons)  up  an 
incline  of  I  in  60. 

The  waggons  or  trucks  were  springless  trolleys,  with  cast  iron  axle 
bearings,  and  no  grease-boxes,  and  the  driving  sand  cau.sed  them  to  be 
coDtinually  worn  out ;  of  the  sixty  trucks  about  twenty-four  were  always 
under  repair  or  unfit ;  the  rails  which  were  sent  were  of  no  less  than 
five  different  patterns,  and  when  they  arrived  it  was  found  that  in  some 
cases  the  holes  in  the  rail-ends  and  in  the  fish-plates  were  not  placed 
at  uniform  distances,  so  that  they  could  not  be  properly  bolted  together  ; 
they  varied  from  30  lbs.  to  65  lbs.  a  yard,  but  the  lighter  rails  were 
only  of  use  for  sidings.  It  was  the  opinion  that  the  smooth  travelling 
on  the  heavier  rails,  and  the  ease  with  which  it  was  kept  in  repair  com- 
pensated for  the  increased  trouble  and  delay  in  laying.  There  were 
several  bridges,  the  widest  of  which  was  about  72  feet. 

The  ruling  gradient  on  this  line  was  I  in  60,  and  the  maximum 
curve  had  a  radius  of  870  feet ;  the  earthwoi'ks  were  comparatively 
slight ;  the  gauge  was  the  Indian  .5'. 6  '  gauge. 
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The  12  miles  look  about  four  montlis  to  make,  and  tkis  may  seem 
longer  than  ought  to  have  been  the  case.  I  confess  though  that  the  case 
appears  to  be,  that  with  the  difficulties  which  had  to  be  encountered, 
it  is  remarkable  that  it  was  made  at  all,  and  when  made,  that  it  did  its 
work  effectually. 

The  process  of  laying  the  lines  after  the  grading  had  been  completed 
was  as  follows  : — 

The  plate-layers  were  divided  into  4  parties  (See  Appendix  B.), 
and  totalled  about  150  men,  of  whom  43  were  skilled,  with  parties  of 
labourers,  averaging  120  men,  for  carrying  plant  and  unloading  trains  ; 
with  the  light  single-flanged  rail,  the  rate  of  progress,  when  iio  delay 
occurred,  was  about  400  yards  a-day,  and  with  the  heavy  do.uble-flanged 
ditto,  with  chairs,  it  was  about  250  yards  per  day  of  ten  working 
hours. 

The  civil  establishment  for  working^  the  line  consisted  of  1  store- 
keeper,  4  engine-drivers,  5  firemen,  3  station  masters,  6  guards,  5  clerks, 
3  railway  telegraph  signal  men,  and  12  pointsmen  and  signal  men,  and 
at  the  repairing  shop  there  were — 

1  locomotive  foreman. 

6  fitters. 

3  boiler  makers, 

And  about  50  native  mechanics. 

There  were  some  difficulties  about  repairs.  A  very  complete  fitting 
shop  was  sent,  but  it  was  never  put  up,  for  although  probably  very 
carefully  packed  at  Bombay,  these  arrangements  were  altogether  neu- 
tralized by  the  vessel  going  ashore  in  the  Red  Sea,  and  her  cargo 
having  to  be  transferred  to  another  ship,  when  it  was  distributed 
anyhow. 

The  remarks  about  the  civilian  staff  are  especially  valuable,  and  I 
quote  them  in  full : — 

The  civil  establishment  picked  up  in  Bombay  at  a  short  notice,  and 
"  without  increased  rate  of  pay  being  offered  to  them,  could  scarcely  be 

expected  to  give  satisfaction,  although  in  some  instances  we  met  with 
"  valuable  service.    Some  of  the  employes  were  dismissed,  and  their 

places  supplied  by  promoting  those  who  seemed  deserving  men.  We 

lost  through  casualties  and  dismissal  about  25  per  cent,  of  the  Euro- 
"  pean  civilians,  and  they  were  always  a  source  of  trouble  and  anxiety 

to  us,  and  Lieutenant  Willans  is  of  opinion  that  in  future  it  would  be 
"  advisable  to  substitute  for  them,  as  far  as  possible,  men  from  the 

ranks. 

Intelligent  non-commissioned  Officers  would  make  good  station- 
"  masters,  as  their  most  important  duty  is  to  obey  orders.  Guards 

would  be  furnished  in  the  same  manner.  Pointsmen  and  signal-men 
"  could  easily,  if  required,  be  supplied  from  the  ranks.  Engine-drivers 
"  and  foremen  plate-layers  were  almost  the  only  men  whose  places  could 
"  not  be  filled  from  the  Army  and  JSTavy.  Eiremen  and  fitters  can  be 
"  supplied  from  the  latter,  and  for  some  time  the  duties  of  locomotive 

foreman  on  the  Abyssinian  Railway  were  efficiently  performed  by 
"one  of  the  Engineer  Officers  lent  from  H.M.S.   '  Octavia/  The 
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temperature  under  wliicli  the  work  had  to  be  carried  on  at  the 
close  of  the  Expedition  seems  quite  appalling,  sometimes  up  to  180° 
"  Fahrenheit." 

War  is  a  difficult  game  to  play,  and  the  construction  of  this  railway- 
in  war  was,  under  the  circumstances,  most  difficult.  I  highly  honour, 
and  I  think  that  too  much  credit  can  scarcely  be  given  to  those  who 
successfully  cjarried  out  this  work,  small  and  insignificant  as  it  may 
seem  beside  those  in  the  great  European  and  American  wars. 

German  War. 

• 

We  have  now  arrived  at  the  year  1870,  in  which  the  struggle  took 
place  between  the  Empires  of  France  and  Germany  for  the  possession 
of  the  Rhine  frontier. 

Much  as  I  would  wish,  I  cannot  stop  to  comment  on  the  remarkable 
events  which  then  took  place.  Both  sides  started  with  considerable 
experience  of  the  working  of  railways,  and  poured  their  troops  and 
supplies  on  to  their  frontiers  with  all  speed.  We  know  that  in  a  fort- 
night from  the  date  of  the  order  for  mobilisation  being  given,  the 
Germans  placed  15  corps  cVarmee  complete  on  the  frontier,  and  did  it 
methodically,  so  that  everybody  arrived  at  the  right  place  at  the  right 
time,  whereas  the  French  sent  everybody  labelled  a  Berlin,  and  much 
confusion  resulted  when  they  arrived  at  the  terminus  of  the  line.  The 
German  organization  appears  to  have  been  more  perfect  throughout 
than  that  of  the  French,  and  the  results  were  consequently  more  suc- 
cessful ;  of  course  they  had  had  more  recent  experience,  which  is  more 
valuable  than  all  theorizing,  and  they  played  throughout  with  winning 
cards. 

I  cannot  do  better  than  recommend  those  interested  in  the  subject  to 
peruse  the  "  lessons  "  learned  by  Colonel  Jacqmin,  from  his  experience 
in  the  working  of  the  railways  in  this  war,  reviewing,  as  he  does  in  his 
able  work,  their  ministration  on  both  sides. 

His  conclusions  are,  that  it  is  necessary  to  bear  pre-eminently  in 
mind  two  things  : — 

1st.  Unity  of  command  in  everything  which  concerns  the  employ- 
ment of  railways,  whether  for  the  transport  of  passengers  or  goods. 

2ndly.  The  association  of  the  military  and  the  technical  element,  a 
permanent  association  acquainted  with  all  the  phases  of  the  railway 
system,  so  that,  before  giving  an  order,  one  might  depend  on  its  being 
possible  to  execute  the  order  and  that  the  results  would  not  be  as  un- 
fortunate as  have  been  described,  or  which  others  may  have  to  describe. 

Practically,  it  seems  easy  to  develop  this  programme  by  the  adoption 
of  the  following  measures,  which  form  three  distinct  groups  : — General 
Measures — Fiirely  Military  Measures — Teclinical  Measures. 

General  Measures. — To  establish,  at  the  Ministry  of  War,  a  per- 
manent Military  Railway  Committee,  similiar  to  those  of  Artillery  and 
Engineers.  The  committee  to  be  composed  of  a  General  Officer  as 
president,  three  superior  Officers  of  the  Staff,  the  Artillery,  and 
the  Engineers ;  a  superior  functionary  of  the  intendance ;  a  superior 
functionary  of  the  public  works  department ;  six  directors  of  the  prin- 
cipal railway  companies. 
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The  Military  Committee  would  concentrate  at  Paris  all  the  informa- 
tion relative  to  French  and  foreign  railways,  and  their  employment  in 
time  of  war. 

Its  action  would  extend  over  the  whole  of  France,  by  means  of  Com- 
missions of  Ways  and  Means,  each  of  which  would  be  composed  of  an 
Officer  and  a  representative  from  the  railway  companies. 

Purely  Military  Measures. — To  revise  and  simplify  the  previous 
regulations  for  the  transport  by  railway  of  troops  and  material. 

To  take  steps  to  ensure  on  their  journey  the  provisioning  of  men 
and  horses. 

To  instruct  all  the  troops,  as  a  part  of  their  duty,  in  the  best  mode  of 
getting  in  and  out  of  trains,  and  loading  and  unloading  military 
materiel,  whether  at  the  stations  or  out  anywhere  along  the  line.  This 
to  be  considered,  and  to  be  on  the  same  footing  as  drill.  To  include, 
in  the  duties  of  cavalry,  the  defence  and  attack,  at  great  distances,  of 
the  lines  of  railway,  for  which  they  should  be  provided  with  a  special 
stock  of  tools. 

To  distribute  maps  freely,  and  encourage  the  study  of  geography  and 
topography. 

Technical  Measures. — To  complete,  in  a  certain  number  of  stations, 
the  means  of  utilising  the  platforms  and  docks,  by  the  construction  of 
ramps. 

To  include,  in  the  time-table  of  each  company,  a  certain  number  of 
trains  arranged  in  accordance  with  military  requirements,  and  which 
could  be  used  on  the  receipt  of  a  despatch. 

To  create  10  or  12  military  field  companies,  analogous  to  those  of 
Germany,  whose  duty  would  be  to  repair  the  lines  or  other  works  de- 
stroyed by  the  enemy. 

To  connect  the  arsenals  and  the  military  establishments  with  the 
general  network  of  railways,  especially  where  such  connections  do  not 
at  present  exist. 

To  construct  special  works  outside  the  towns,  for  protecting  the 
tunnels,  viaducts,  branches,  and  other  important  railway  works. 

Jacqmin's  opinion  is  that  the  civil  railway  staff  should  be  associated 
with  the  military  element,  and  his  views  are  being  at  the  present  time 
carried  out  in  France.  The  detail  of  the  composition  of  the  new  Rail- 
w^ay  Committee  just  appointed,  is  almost  precisely  similar  to  that 
already  quoted  from  his  work,  except  that  there  are  only  two  in  place 
of  six  railway  directors.  Some  very  important  arrangements  have  also 
been  quite  recently  made  in  France  to  recruit  for  this  department. 
The  recruits  of  the  French  military  engineers  will  be  classified  in  three 
categories  : — the  first  (two-thirds  of  the  whole  contingent  for  the  year) 
will  be  incorporated  in  the  active  battalions,  and  will  be  instructed  as 
sappers,  miners,  or  as  soldiers  of  the  engineer  train. 

The  second  (one-sixth  of  the  year's  contingent)  will  serve  one  year 
only  in  the  active  battalions ;  it  will  then  be  distributed  among  certain 
of  the  principal  railway  companies,  in  order  to  learn  the  working  and 
management  of  their  lines,  their  construction,  and  restoration. 

The  third  (one  sixth  of  the  contingent)  will  only  serve  one  year  in 
the  active  battalions,  and  will  then  be  transferred  to  the  depots.  These 
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will  carry  on  operations  with,  torpedoes  and  dynamite,  &c.,  and  be 
practised  generally  in  the  destruction  of  railways,  bridges,  &c. 

A  very  similar  organization  of  a  military  railway  department  has  just 
been  established  in  Italy. 

Besides  the  constant  work  entailed  on  the  German  railway  corps, 
there  was  one  special  work  constructed  in  the  neighbourhood  of  Metz, 
which  merits  a  more  detailed  description  than  usual. 

At  the  commencement  of  the  war,  says  Rustow,  the  Prussian  General 
Staff  had  assumed  that  Metz  would  be  able  to  hold  out  for  a  protracted 
space  of  time,  and  that  it  would  probably  break  the  railway  communi- 
cation between  their  armies  and  the  frontiers  of  Germany,  and  they 
therefore  decided  to  restore  this  by  a  field  railway,  and  preparations  were 
made  for  the  same.  On  the  14th.  of  August,  the  day  of  the  Battle  of 
Borny,  the  survey  of  the  ground  and  the  levelling  were  commenced  by 
the  military  detachments ;  on  the  16th  the  construction  of  the  line  was 
begun,  and  it  was  finished  by  the  end  of  September.  It  was  from 
Remuilly  to  Pont-a-Mousson,  a  distance  of  about  18  miles  direct,  the 
total  length  of  the  line  being  36  kilometers,  or  say  22  miles,  giving  an 
average  of  about  1,000  yards  a  day.  The  number  of  men  employed 
was  about  4,000  a  day,  composed  of  two  field  railway  companies  (450 
men),  four  fortress  pioneer  companies  (800  men)  and  about  3,000  miners 
from  the  coal  districts  of  Saarbriicken,  temporarily  out  of  employ.  To 
assist  them  was  a  park  of  about  250  vehicles,  and  after  a  short  time 
the  84  waggons  of  the  pontoon  trains  of  the  7th  and  8th  coiys 
d^armees.  The  work  was  carried  on  at  several  points  at  once,  and  in- 
cluded two  bridges  over  the  Seille  and  the  Moselle,  and  two  viaducts. 
It  is  reported  that  the  total  weights  to  be  transported,  amounted  to 
8,750  tons,  presumably  of  permanent  way,  or  about  400  tons  per  mile. 

The  bulk  of  the  line  ran  over  a  very  easy  country.  Jacqmin  says 
th.at  the  cuttings  were  only  about  3  feet  deep,  and  the  embankments 
about  5  feet  high,  except  near  the  viaduct,  where  they  were  about  10 
feet.  The  viaducts  and  bridges  were  of  timber,  with  spans  of  about 
16  feet,  the  timber  being  obtained  from  tradesmen  or  cut  down  in  the 
neighbourhood.  The  ruling  gradient  was  1  in  40,  and  the  maximum 
curve  about  10  chains. 

In  the  last  week  of  September  it  was  tried  with  locomotives,  though, 
it  was  not  actually  worked  till  4th  October,  but  when  the  autumn  rain 
came  on,  the  track  settled  in  many  places,  and  almost  as  many  work- 
men were  obliged  to  be  maintained  iot  its  repair,  as  had  been  necessary 
for  its  construction.  The  traction  became  very  dangerous,  and  several 
accidents  took  place  ;  at  Morville  it  is  said  that  an  engine  lay  on  its 
side  on  the  rails  for  several  days.  During  this  period  of  26  days,  the 
working  was  of  a  very  moderate  description.  The  locomotive  only 
drew  four  waggons  at  a  time,  and  sometimes  the  four  waggons  had  to 
be  uncoupled.  It  does  not  seem  in  fact  that  the  railway  was  particu- 
larly well  constructed ;  it  cost  a  good  deal  of  labour,  time,  and  money, 
and  did  practically  no  work,  and  the  fall  .of  Metz  at  the  end  of  Sep- 
tember, relieved  the  German  engineers  from  their  difficulties. 

The  railways  had  heavy  calls  on  them  to  transport  the  wounded  and  the 
French  prisoners  to  Germany,  and  the  latter  did  not  always  fare  well; 
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some  of  them  being  kept  for  three  days  in  open  waggons  in  intensely 
cold  weather,  whereby  some  of  them  were  frozen  to  death. 

On  the  French  side,  the  organization  of  the  railway  department  col- 
lapsed in  consequence  of  the  general  annihilation  of  the  armies ;  and 
there  is  no  doubt  that  Bourbaki's  ill- success  in  the  east  of  France, 
was  in  a  great  measure  due  to  the  ignorance  of  railway  management. 

At  one  period  indeed,  there  is  little  doubt  that  a  well  organized  raid 
on  the  railway  between  Toul  and  Blesure  would  have  had  every  chance 
of  successfully  interrupting  for  some  time  the  main  artery  by  which  the 
supplies  of  all  kinds  were  sent  from  Germany  to  the  armies  before  Paris, 
and  might  possibly  have  led  to  the  raising  of  the  siege  of  that  city. 

I  have  taken  the  liberty  of  conducting  you  through  the  various  wars 
in  which  railways  have  played  their  part,  and  the  lessons  that  may  be 
learned  from  them  are  many  and  various,  and  I  have  felt  how  utterly 
impossible  it  is  for  me  within  the  limits  of  a  single  lecture,  to  enter  into 
details  as  much  as  I  should  wish.  There  are  innumerable  points  in 
connection  with  these  matters  which  would  be  of  the  greatest  interest 
and  importance,  as  illustrations  of  the  subject,  on  most  of  which  one 
hour's  lecture  might  profitably  be  expended.  But  the  lesson  I  wish 
more  particularly  to  impress  on  everybody  is  this,  that  without  a 
recognized  military  railway  department,  war  cannot  be  carried  on 
against  first  class  powers  at  the  present  time  with  any  prospect  of 
success ;  that  against  all  nations,  whether  civilized  or  uncivilized,  the 
application  of  railways  as  a  branch  of  military  operations  advances 
with  rapidity  the  conclusion  of  such  war,  and  consequently  repays  its 
own  cost  to  an  immeasurable  extent. 

As  an  example  of  what  the  Russians  are  doing  in  these  matters, 
Captain  Burnabyhas  given  an  account  in  his  lecture  in  this  Institution 
on  the  practical  instruction  of  Staff  Officers. In  1869,  a  Special  Com- 
mittee was  appointed  to  consider  all  matters  connected  with  railways, 
and  the  result  has  been,  that  all  the  Railway  Companies  have  to  pro- 
vide a  certain' number  of  carriages  for  wounded,  fitted  up  with  litters 
and  well  ventilated,  and  a  number  of  carriages,  waggons,  and  trucks, 
specially  devised  for  military  purposes. 

They  have  moreover,  formed  a  railway  corps  in  the  follo^^dng  manner. 
Eight  officers  and  432  men  were  distributed  among  the  various  rail- 
ways, the  officers  for  instruction  more  especially  in  the  duties  of  station- 
master,  and  the  men  in  the  management  of  the  line.  After  two  years' 
practice,  it  was  decided  to  test  this  corps  during  the  annual  manoeuvres  ; 
they  were  therefore  suddenly  recalled  from  their  respective  stations,  and 
formed  into  two  companies  of  four  officers  and  216  men  each,  each  com- 
pany comprising  engineers,  engine-drivers,  stokers,  guards,  pointsmen, 
signalmen,  &c.  An  infantry  division,  and  an  engineer  battalion,  were 
ordered  to  assist  in  the  work.  This  force  constructed  during  the 
manoeuvres,  a  line  of  seven  versts  in  length  in  seven  days,  including 
tAvo  stations  and  ten  bridges,  one  of  which  was  about  fifty  yards  long. 

The  Italians  had  recently  arranged  that  each  battalion  of  engineers 
in  their  army  was  to  be  augmented  by  one  railway  company,  besides 
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which,  all  the  companies  of  engineers  received  a  brief  education  in  that 
kind  of  work,  and  consequently  the  engineer  committee  had  issued  a 
manual  of  instruction  in  two  parts,  the  one  relating  to  the  construction 
of  railways,  and  the  other  to  the  destruction  and  repairing  of  lines,  in 
addition  to  which,  the  corps  of  engineers  actually  work  two  small  lines 
of  railway.  But  the  Italians  were  not  satisfied  with  this,  and,  keeping 
pace  with  the  age,  they  have  detailed  a  body  of  ofi&cers  of  all  arms  of 
the  service  to  study  the  organization  and  execution  of  railways  on  the 
North  Italy  Railway  ;  when  this  course  of  construction  ig  completed, 
the  officers  will  be  called  on  to  prepare  a  complete  practical  manual  for 
working  railways  from  a  military  point  of  view,  in  order  to  arrive  at 
the  formation  of  a  technical  staff  capable  of  undertaking  the  direction 
of  the  service  of  the  railways  in  time  of  war. 

The  Director- General  of  the  ISTorth  Italy  Railway  has,  in  concert 
with  three  very  senior  officers  of  the  army,  recently  submitted  a  report 
on  the  military  service  of  railways. 

This  report  has  been  published  in  the  "  Railway  Monitor,"  an  Italian 
paper. 

It  recommends  the  establishment  of  a  General  Department,  for  the 
military  service  of  railways  at  the  war  ministry,  or  at  head- quarters, 
composed  of  a  certain  number  of  officers  of  all  ranks  and  all  arms,  and 
directed  by  a  general  officer ;  they  will  also  undertake  the  general 
direction  of  military  transport.  The  department  will  employ  in  peace- 
time any  surplus  ofS.cers  for  directing  the  office  work,  and  superintend- 
ing the  practical  instruction  of  officers  on  the  lines  of  railway. 

For  the  transport  service,  six  captains  and  six  lieutenants  of  engineers 
and  artillery  will  be  thoroughly  instructed  in  everything  concerning  the 
service  of  depots  of  material,  the  employment  of  each  kind  of  vehicle, 
the  registering  of  their  various  capacities,  and  in  the  course  laid  down 
for  the  service  of  the  men  and  the  trains. 

Service  of  the  Line. — In  order  to  have  skilled  workmen  for  execu- 
ting the  special  work  appertaining  to  railways,  there  will  be  established 
a  special  school  for  technical  and  constructive  works  at  the  head 
station  of  the  Northern  Italian  Railway  Company  in  Turin. 

The  school  is  formed  of  a  brigade  of  two  companies  of  sappers ; 
some  officers  and  non-commissioned  officers  taken  from  the  other  com- 
panies of  sappers,  will  partici^Date  annually  in  the  exercises  of  this 
brigade. 

As  it  is  not  possible  to  pass  the  whole  of  the  sappers  through  this 
school,  they  will  be  exercised  in  analogous  works  on  the  line  of  rail- 
way near  their  respective  stations,  on  the  same  system  as  that  esta- 
blished at  the  school ;  the  principal  exercises  will  be  the  loading  and 
unloading  of  railway  plant,  in  plate-laying,  working-  signals  and  im- 
provising bridges,  &c.  Whilst  the  railway  company  will  have  to  con- 
struct new  branches,  effect  repairs  to  the  way,  and  the  points  and 
crossings,  &c.,  the  brigade  will  be  able  to  furnish  a  certain  number  of 
workmen  habituated  to  assist  in  the  execution  of  such  works. 

Besides  the  officers  and  soldiers  appointed  to  familiarize  themselves 
with  the  service  of  the  line,  there  will  be  detailed  annually  for  the 
special  study  of  the  organization  of  the  service  of  the  North  Italy 
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Kailway  Company,  twelve  officers  of  engineers,  half  of  wliom  will  be 
captains,  and  lialf  lieutenants ;  they  will  at  the  end  of  their  course  of 
practical  instruction,  present  reports  on  the  object  of  their  studies, 
they  will  have  to  furnish  projects  on  the  improvements  which  appear 
to  them  necessary  from  a  military  point  of  view,  on  putting  the  stations 
in  a  better  state  of  defence,  in  the  destruction  of  artificial  works,  &c. 

Owing  to  these  works  being  prepared  previously,  the  Minister  will^ 
at  the  given  moment,  have  nothing  to  do  but  order  their  execution. 

The  service  of  the  trains  is  not  as  easily  prepared  for  by  a  military 
staff  as  that  of  the  construction  of  the  way,  but  if  one  is  unable  to  rely 
on  the  mechanics,  one  can  always  withdraw  the  firemen  from  the 
technical  brigade.  In  time  of  war,  these  latter  could  replace  those  of 
the  company,  being  under  military  law,  men  who  could,  by  reason  of 
their  great  experience,  be  promoted  mechanics  for  the  working,  more 
especially  at  those  points  of  the  lines  most  exposed  to  danger. 

Recruiting  of  the  Workmen  for  the  JRailways. — In  the  annual  sub- divi- 
sion of  the  contingent,  we  should  tell  off  for  the  railway  brigade  such 
men  as  have  been  employed  on  railways  ;  these  men  on  being  discharged 
will  pass  into  the  militia,  and  if  necessary  can  be  recalled  into  the  rail- 
way brigade,  and  will  wear  on  their  ordinary  clothes  a  badge  with  the 
inscription  "  Railway  Brigade." 

They  also  consider  it  possible  to  organize  in  time  of  war,  a  corps 
entitled  railway  volunteers,  drawn  from  the  civil  establishment  of  the 
railways,  who  will  be  subjected  to  military  discipline.  The  nucleus  of 
this  corps  can  be  prepared  during  peace  by  the  Minister,  the  term  of 
service  being  one  year. 

The  other  railway  companies  are  to  be  organized  in  a  similar  manner 
to  that  of  Upper  Italy. 

The  report  has  been  made  chiefly  with  the  object  of  adapting  the 
military  requirements  in  time  of  war  to  the  ordinary  service  of  the 
various  railway  companies. 

To  carry  out  these  arrangements  a  special  decree  has  been  passed  to 
the  following  effect : — 

The  Government  will  appoint  a  Military  Commission  to  be  attached 
to  each  of  the  chief  railway  companies  in  the  kingdom,  whose  powers 
are  fixed  by  royal  decree.  The  Government  also  concur  in  the  sug- 
gestion that  the  commission  shall  be  composed  of  superior  Officers  of  all 
arms,  of  two  functionaries  from  the  Ministry  of  Public  Works,  and  of  a 
superior  locomotive  superintendent  from  each  of  the  great  railway 
companies,  who  shall  in  peace  time  have  a  voice  in  the  consultations 
regarding  railway  works,  the  jDermanent  and  temporary  lines  ;  in  time 
of  war,  these  commissions  can  be  charged  with  the  general  direction  of 
the  railways. 

The  regulation  of  existing  railways  is  a  subject  intricate  in  detail, 
abounding  in  statistics,  and  which  must  be  left  to  the  determination  of 
the  department,  which  must  ere  long  be  organized.  Indeed,  a  pro- 
visional committee  has,  it  is  understood,  been  recently  established  to 
consider  these  matters,  and  it  will  be  readily  understood  how  much 
time  and  attention  requires  to  be  bestowed  thereon. 
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I  will  therefore  direct  your  attention  more  especially  in  this  lecture 
to  one  special  branch  of  the  subject  which  comes  very  prominently 
before  us  Englishmen,  and  that  is  the  construction  of  entirely  new 
railways  in  time  of  war. 

The  first  point  that  occurs  to  most  people  is  what  is  to  be  the  gauge 
of  such  railways.  But  the  fact  is,  that  gauge  is  entirely  dependent  on 
circumstances.  In  England  our  lines  are,  with,  hardly  an  exception,  of 
the  4'  8^"  gauge,  and  thousands  of  engines  and  many  thousands  of 
vehicles  are  available  for  use  daily.  It  would  therefore  never  be  prac- 
tically advantageous  to  construct  lines  other  than  of  the  ordinary 
gauge  in  our  own  country  if  she  were  engaged  in  war,  within  the 
limits  of  Great  Britain.  In  Ireland  the  case  is  somewhat  different, 
the  gauge  is  5'  3",  and  an  unsatisfactory  gauge  it  is  in  many  ways, 
exceeding  the  requirements  of  the  country,  and  carrying  rolling  stock 
bearing  an  undue  proportion  of  dead  weight  to  the  quantities  of 
goods,  &c.,  transported,  and  which  could  not  be  supplemented  from 
England  in  case  of  an  invasion  of  that  country.  It  is  worth  consider- 
ing whether  the  Irish  railways  should  not  be  assimilated  in  gauge  to 
that  of  Great  Britain,  the  rolling  stock  changed  at  the  expense  of  the 
State  under  certain  conditions,  and  the  new  rolling  stock  made  of  the 
patterns  which  may  be  considered  most  suitable  to  military  require- 
ments and  equally  advantageous  for  civil  requirements. 

But  our  last  wars  have  been  expeditionary  wars,  and  the  probabilities 
Sive  in  favour  of  such  wars  being  those  in  which  we  are  most  liable  to 
indulge  in  at  present ;  it  is  therefore  worth  our  while  to  consider  and 
discuss  what  sort  of  railway  we  could  best  use  to  further  this  object 
and  economize  the  cost  of  the  expedition. 

As  you  have  seen,  in  the  Crimea  we  took  several  months  to  make 
about  5^  miles  of  semi-railway  semi-tramway  ;  and  in  Abyssinia  it  took 
several  months  to  make  about  12  miles  of  railway,  on  which  much 
difiiculty  was  experienced  in  providing  for  the  wants  of  an  army  of 
about  18,000  men. 

The  return  on  the  1st  May,  1868,  gives : — 

r    501  Officers. 
13,449  <^  3,972  European  troops. 
[8,976  Native  troops. 
20,295  followers. 
-  330  civilians. 
2,538  horses. 
40  elephants. 

For  the  majority  of  most  foreign  countries,  the  gauge  of  the  existing 
railways  is  also  4'  8^",  and  the  same  remarks  which  apply  to  our  own 
country,  apply  almost  equally  to  such  countries-  India  is,  unhappily, 
in  a  state  of  war  at  present,  racked  and  wrecked  with  the  everlasting 
battle  of  the  gauges,  and  perhaps  the  less  I  say  about  it  the  better,  for 
in  the  discussion  which  will,  I  hope,  be  introduced  by  this  paper,  it 
is  not  my  desire  to  provoke  a  protracted  discussion  on  a  point  on 
w^hich  so  many  people  differ,  and  on  which  so  many  people  have 
recently  expressed  their  views  at  the  Institution  of  Civil  Engineers. 
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But  so  mucli  has  been  said  about  the  matter  lately,  and  tlio  study  of  our 
relations  witli  Central  Asia  is  being  brought  with  such  prominence 
before  us,  that  I  cannot  refrain  from  observing  that  any  railway  ex- 
tension beyond  the  mountain  barriers  of  our  Indian  Empire,  whether 
into  Persia,  China,  or  Russia,  cannot  be  advantageously,  or  with,  any 
prospect  of  financial  success  be  so  extended  on  the  existing  5'  6"  gauge. 
In  mountain  lines  the  narrowness  of  gauge  is  of  vital  importance. 

In  the  construction  of  a  new  railway  in  war,  economy  of  men  is  of 
more  consequence  than  economy  of  money,  and  economy  of  time  is  of 
greater  importance  than  either.  The  point  is  therefore,  what  sort  of 
railway  can  be  constructed  in  the  shortest  time,  with  the  smallest  num- 
ber of  men.  If  it  is  expected  that  the  troops  of  the  line  are  to  assist  in 
its  construction,  there  is  one  difficulty  which  we  immediately  stumble 
over,  and  that  is,  that  the  smaller  the  army,  the  less  number  of  men 
can  be  spared  for  employment  on  works,  and  vice  versa,  whereas  the 
smaller  an  army,  the  greater  is  the  average  length  of  its  daily  march, 
and  vice  versa  again ;  therefore,  if  the  construction  of  a  railway  has  to 
keep  pace  with  the  march  of  an  army,  and  I  cannot  consider  the  result 
to  be  satisfactory  which  does  not  effect  this,  it  is  in  reality  a  matter  of 
calculation  whether  it  is  possible  to  make  a  railway  at  all,  and  with 
what  sized  army  ?  For  instance,  we  know  that  for  a  very  small  body 
of  men,  no  railway  of  however  diminutive  a  nature  would  be  of  advan- 
tage, and  if  in  an  enemy's  country  could  not  be  guarded,  if  of  any 
length. 

There  are  several  railways  of  a  diminutive  nature  now  in  use  for 
special  objects.  At  Crewe,  in  the  works  of  the  London  and  N"orth 
Western  Railway,  in  Woolwich  Arsenal,  and  in  Chatham  Dockyard 
exist  lines  of  only  1'  6"  gauge  ;  that  in  Woolwich  especially,  trans- 
porting enormous  weights  ;  the  locomotive  for  it  weighs  six  tons,  and 
has  a  wheel  base  {i.  e.,  the  distance  between  the  axles)  of  3'  8", 
allowing  it  to  pass  readily  round  curves  of  very  small  radius ;  these 
lines  are  all  on  the  level,  or  nearly  so. 

Another  line  of  the  same  gauge  has  also  been  recently  constructed 
at  Aldershot  as  an  experiment,  imder  the  auspices  of  the  Royal 
Engineer  Committee.  This  line,  and  more  especially  the  rolling  stock 
used  on  it,  exhibit  many  novel  features,  and  were  designed  for  the  War 
Department  by  Mr.  J.  B.  Fell,  the  celebrated  engineer  of  the  Mont 
Cenis  Railway,  who  also  superintended  its  construction.  (See  Plate.) 
He  has  himself  described  it  in  a  lecture  given  by  him  to  the  United 
Service  Institution,  at  Plymouth ;  and  I  cannot  do  better  than  state 
very  much  in  his  own  words,  the  reasons  for  his  adoption  of  this  form 
of  structure,  and  the  details  of  its  construction : — 

If,"  says  Mr.  Fell,  "the  problem  j^resented  to  us  for  solution  is,  ^ 
"  that  of  making  a  given  length  of  railway,  with  a  given  number  of 
"  men  in  the  least  time,  or  the  limit  being  fixed  to  the  number  of  men 
"  and  time,  to  make  the  greatest  possible  length  of  railway,  then  it  is  , 
"  evident  that  the  solution  must  be  found  principally  in  an  improved 
"  method  of  executing  the  earthworks,  masonry,  and  ballast,  or  their 
*'  equivalents,  since  it  is  in  these  usually  that  more  than  nine-tenths  of 
"  the  w^hole  work  consist. 
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"  As  tliero  is  no  known  method  of  executing  earthworks,  or  of 
"  building  bridges  and  culverts,  with  greater  exj)edition  than  that  in 
"  general  use,  and  which  simply  consists  in  increasing  the  number  of 
"  men,  the  plan  I  have  adopted  has  been  to  dispense  with  earthworks, 

masonry,  and  ballast,  altogether,  or  nearly  so,  and  to  substitute  for 
"  them  a  continuous  structure  of  timber,  upon  which  the  rails  are  laid. 

This  method  of  construction  renders  it  necessary  to  adopt  an  ex- 
"  ceptionally  narrow  gauge,  and  the  extremely  narrow  gauge  necessi- 
"  tates  the  introduction  of  peculiar  arrangements  into  the  locomotive 

engines  and  carriages. 

"  The  structure  consists  of  a  double  beam  of  timber,  resting  on 
"  timber  supports  sunk  a  very  slight  dBpth  in  the  ground,  and  placed 
"  at  variable  distances  apart.  The  supports  are  made  of  a  vertical 
"  post  and  two  side  struts,  resting  on  a  sleeper,  and  connected  at  their 
"  upper  ends,  by  two  cross  pieces,  which,  together  form  a  kind  of 
"  triangular  frame,  and  furnish  at  once  the  carrying  power  and  stability 
"  necessary  for  supporting  the  weight,  and  resisting  the  lateral  oscilla- 
"  tion  of  the  running  of  the  trains ;  the  beams  are  made  continuous  by 

means  of  fish-plates  at  each  joint,  and  are  firmly  secured  by  three 
"  bolts  passing  through  the  centre  part,  and  through  the  whole  width 
"  of  the  structure." 

Experience  shewed  that  where  curves  occurred  these  long  bolts  were 
not  easy  to  manage,  the  bolt  holes  not  readily  coinciding ;  and  an 
experiment  is  now  being  made  in  substituting  iron  brackets  or  boxes 
for  certain  of  the  wood  fishes,  and  filling  pieces,  and  bolting  with  quite 
short  bolts,  it  remains  to  be  seen  whether  they  will  answer,  but  they 
add  much  to  the  rapidity  of  construction.  The  structure  consists  in 
fact  of  two  parts,  the  double  beam  and  the  supports,  with  the  addition 
in  the  widest  span  of  longitudinal  struts. 

The  ruling  gradient  of  the  Aldershot  line  has  been  made  1  in  50, 
and  the  maximum  curve  a  little  more  than  3  chains.  On  this  the 
conditions  were,  that  an  engine  not  exceeding  6  tons  weight  was  to 
draw  a  load  of  30  fcons.  The  builders,  however,  miscalculated,  and  made 
the  engine  only  41  tons  :  it  has  a  rigid  wheel  base  of  about  10  feet, 
carried  on  three  pairs  of  wheels,  all  coupled ;  the  weight  therefore  on 
each  pair  of  wheels,  or  on  any  5  feet  of  the  structure  does  not  exceed 
about  1^  tons.  Its  tractive  power  on  the  most  severe  pai-t  of  the  line 
is  about  22  tons. 

To  overcome  any  tendency  to  upset,  the  centre  of  gravity  of  the 
engine  has  been  carried  as  low  as  possible,  and  is  in  fact  only  8  inches 
above  the  rails,  the  cylinders,  as  you  observe,  hanging  down  on  each 
side  of  the  structure  below  the  level  of  the  rails.  Safety  is  furthermore 
obtained  by  what  are  termed  guide  wheels,  ex. ;  these  are  horizontal  in 
position,  hanging  on  spindles,  attached  to  the  sides  of  the  engine  and 
waggons,  and  rotate  against  the  guide-rails  whenever  they  touch  the 
side  of  the  structure,  from  which  they  are  separated  about  half  an  inch 
or  so  ;  one  pair  are  placed  near  each  extremity  of  the  engine.  To  still 
further  ensu.re  the  stability  of  the  engine,  these  guide-wheels  are 
single  flanged,  the  flange  biting  when  necessary  under  the  edge  of  the 
guide-rail. 
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*^  Consequently  although  the  gauge  of  the  Alclershot  Raihyaj  is  only 
18  inches,  it  becomes  by  these  special  appliances,  equivalent  to  a  gauge 
"of  3'  6"  by  the  additional  1  foot  of  lateral  support,  on  each  side  of 
"  the  structure,  given  by  the  horizontal  wheels  acting  on  the  guide 
"  rails. 

"  The  method  of  construction  is  as  follows :  A  section  having  been 

"  taken  over  the  ground,  and  the  heights  of  the  rails  above  the  surface 
ascertained,  the  materials  would  be  distributed  along  the  line,  suitable 

"  supports  having  been  selected  from  the  stock  of  assorted  lengths  sent 
out  from  England.    A  force  of  400  to  500  men  would  then  be  sufiicient 

"  to  construct  a  length  of  one  mile  of  railway  per  day  over  an  ordinary 
country,  with  embankments  varying  up  to  20  feet  in  height,  and  as 
the  railway  is  made  it  will  carry  forward  its  own  materials  from  the 
landing  port  into  the  interior,  so  that  much  less  than  the  usual  amount 
of  carting  would  be  required.    The  erection  of  the  structure  would  be 

"  commenced  at  a  number  of  points  simultaneously,  and  be  carried 
forward  in  the  two  directions,  until  the  different  sections  met,  and  in 
this  manner  within  a  short  period,  an  almost  indefinite  length  of  rail- 

"  way  could  be  constructed,  reaching  from  the  base  of  operations  to 
the  rear  of  an  army  in  the  field." 

'Now  this  Aldershot  line  is  probably  of  the  narrowest  gauge  on  which, 
a  locomotive  engine  could  work,  and  Mr.  Fell  states,  "  That  on  a  single 
"  line  of  this  description  with  passing  places  two  miles  apart,  25  trains 
"  could  be  run  in  each  direction  in  a  day  of  12  hours ;  and  that,  with  a 

ruling  gradient  of  1  in  100,  each  train  drawn  by  one  engine  would 
"  carry  40  tons  of  stores,  and  could  thus  effect  the  transport  of  1,000 
tons  per  diem." 

This  1,000  tons  is  the  result  of  the  following  calculation  :  The  pro- 
visions, forage,  fuel,  &c.,  consumed  daily  by  a  coiys  cVarmee  of  about 
22,000  men  is  about  200  tons,  but  this  includes  forage,  &c.,  for  a  large 
amount  of  supplementary  transport  animals,  which  could  be  dispensed 
with  if  a  field  railway  were  used,  and  in  that  event  the  weight  to  be 
carried  per  diem  would  probably  not  exceed  ]  70  tons. 

Therefore,  for  100,000  men  the  weight  to  be  transported  would  be 
about  800  tons,  and  as  it  is  improbable  that  England  will  ever  have  a 
larger  army  than  this  in  the  field,  in  any  foreign  war,  1,000  tons  is 
probably  the  maximum  that  a  field  railway  would  ever  have  to  carry  in 
a  day.  I  will  therefore  revert  to  the  calculation  of  men  required  to 
make  it.  It  is  doubtful  whether  one  could  depend  on  a  larger  pro- 
portion than  one-tenth  of  an  army  being  available  for  employment  in 
railway  construction.  Assuming  that  a  railway,  such  as  that  at  Aider- 
shot,  can  be  made  at  the  rate  of  one  mile  per  day  with  500  men,  and 
that  whilst  an  army  corps  of  22,000  men  could  march  on  an  average 
12  miles  a  day,  an  army  of  100,000  men  could  march  only  an  average 
of  8  miles  a  day,  it  results  that  the  smaller  army  corps  could,  with 
one-tenth  of  their  strength,  only  make  about  4  miles  of  line  per  d  ay,  whilst 
the  larger  army,  with  the  same  proportion  of  workmen,  would  have 
no  difficulty  in  constructing  daily  its  8  miles  or  so  of  railway.  On 
these  bases,  the  calculation  can  be  founded  that  an  army  of  about 
60,000  men  could  construct,  with  one-tenth  of  their  strength,  the  same 
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length,  of  railway  per  diem  wliicli  would  be  the  average  distance  that 
number  of  men  could  march,  viz.,  about  10  miles,  and  that,  with  an 
army  of  greater  strength,  a  greater  length  of  railway  could  be,  if  neces- 
sary, made.  These,  like  all  calculations,  are  of  course  open  to  criticism, 
but  I  have  no  hesitation  in  recording  my  opinion  that  a  railway  capable 
of  carrying  all  the  munitions  of  war  for  an  army  of  about  100,000  men 
could  be  constructed  by  it  at  the  same  rate  at  which  that  army  could 
march. 

I  do  not,  however,  think  that  it  would  be  possible  to  do  this,  or 
anything  like  this,  if  the  ruling  gradient  of  the  line  be  limited  to  1  in 
100,  unless  the  country  were  singularly  favourable,  or  if  the  radius  of 
the  curves  was  limited  to  3  chains.  But  we  cannot  pick  and  choose  the 
country  in  which  our  campaign  may  require  to  be  undertaken,  and 
if  any  considerable  length  of  line  were  required,  the  topographical 
features  of  the  country  would  invariably  necessitate  peculiarities  of 
construction.  If  the  gradients  were  limited  to  1  in  100,  or  thereabouts, 
viaducts  of  considerable  height  would  be  constantly  occurring  in  a 
moderately  hilly  country,  and  in  a  mountainous  country,  would  be 
formidable  works  to  construct,  whatever  material  they  may  be  made  of. 
As  portability  is  the  essence  of  rapidity  in  construction,  so  should  we 
avoid  the  use  (in  the  first  instance,  at  all  events)  of  cumbrous 
and  very  weighty  trestles.  The  20-foot  trestle,  shown  in  the  Plate, 
weighs  half-a-ton.  To  enable  this  to  be  done,  it  would  be  necessary,  in 
laying  out  the  line,  to  study  and  to  follow,  to  a  great  extent,  the  sinuo- 
sities of  the  country  and  the  varying  levels  of  the  ground  ;  and  I  think 
that  if  this  were  done,  and  much  greater  latitude  given  to  the  curves 
and  the  gradients  than  has  been  given  to  the  Aldershot  line,  one  might 
fairly  calculate  on  being  able  to  erect,  with  the  necessary  celerity,  a 
given  length  of  railway  with  a  given  number  of  men. 

But,  as  the  steepest  gradient  in  a  line  of  railway  rules  the  load  which 
can  be  drawn  by  any  one  engine,  it  consequently  rules  the  gross  load 
which  can  be  transported  daily  on  that  line.  Now,  although  1,000  tons 
may  be  the  maximum  weight  of  stores  whicb  might  be  required  to  be 
transported  in  any  one  day,  we  must  add  to  that  the  weight  of  the  line 
itself,  the  whole  of  which  would  have  to  be  deposited  at  the  terminus 
of  the  line  in  time  to  enable  the  work  of  the  following  day  to  be  pro- 
ceeded with.  This  is  something  considerable.  The  Aldershot  pattern 
of  railway  weighs  about  150  tons  to  the  mile  on  an  average  country, 
and  if  10  miles  of  railway  is  to  be  made  daily,  the  total  weight  to  be 
carried  daily  would  be  about  2,500  tons.  I  have  no  hesitation  in  saying 
that  I  do  not  believe  the  Aldershot  line  capable  of  performing  that 
work. 

But  increased  power  in  the  engine,  is  in  a  great  measure  synonymous 
with  an  increase  of  weight,  which  necessitates  heavier  rails  and 
increased  strength  of  structure. 

We  will  assume,  then,  that  to  do  the  work,  a  structure  is  required 
similar  in  principle  to  that  at  Aldershot,  but  weighing  200  tons  in 
place  of  150  tons  to  the  mile,  and  that,  consequently,  the  total  daily 
weight  of  transport  is  about  3,000  tons.  The  problem,  then,  for  con- 
sideration is,  how  is  a  load  to  be  carried  three  times  the  weight  of  the 
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maximnm  capacity  of  tlie  Aldersliot  line  on  a  railway  with  steeper 
gradients  and  sharper  curves  than  that  line  possesses  ? 

I  believe  that  the  most  powerful  engines  that  have  yet  been  built  for 
working  on  other  than  extraordinary  gradients,  are  the  "Fairlie  "  double 
bogie  engines,  the  adoption  of  which,  more  es^Decially  on  railways  of 
unusually  narrow  gauge,  has  enormously  increased  their  capacity  for 
transport.  On  the  Festiniog  line  in  Xorth  Wales,  which  has  a  gauge 
of  only  1'  ll-J",  one  of  Mr.  Fairlie's  engines,  the  "Little  Wonder," 
weighing  about  20  tons,  has  drawn  a  train  of  213  tons  gross  weight, 
carrying  144  tons  of  goods,  over  the  steepest  gradient  (1  in  60)  on  that 
line  without  dif&culty.  The  principles  of  these  engines  are  chiefly 
that  the  fire-box  and  boilers  are  pivoted  upon  two  separate  plat- 
forms or  "bogies,"  each  resting  upon  two,  three,  or  in  some  cases  four 
pair  of  coupled  wheels.  The  result  is  that  the  platforms  adapt 
themselves  to  every  sinuosity  of  the  line,  so  that  they  may  easily  be 
traversing  at  the  same  time  different  parts  of  a  reverse  curve  of  short 
radius ;  and  thus  the  length  of  the  engine  as  a  whole  may  be  greatly 
extended,  and  any  reasonable  amount  of  power,  that  is,  of  boiler  and 
fire-box  surface,  maybe  given  to  it.  Furthermore,  its  weight  is  dis- 
tributed over  its  eight,  twelve,  or  sixteen  wheels  in  a  manner  most 
favourable  for  adhesion.  As  the  minimum  radius  of  the  curve  round 
which  an  engine  can  run,  must  be  proportioned  to  the  wheel-base  (in 
combination  to  a  certain  extent  with  the  gauge  of  the  line),  this  double- 
bogie  arrangement  has  simplified  the  question  of  curves  very  much. 
The  "Little  Wonder,"  having  a  wheel-base  to  each  bogie  of  5  feet,  can 
traverse  curves  of  one  chain  radius  with  the  most  perfect  ease. 

For  ascending  steep  gradients,  the  system  adopted  by  Mr.  Fell  on  the 
Mont  Cenis  and  other  fines,  is  one  which  gives  very  great  increase  of 
power  ;  it  is  that  known  as  the  "  centre  rail,"  and  Mr.  Fell  has  been  good 
enough  to  lend  me  some  drawings  of  a  locomotive  illustrating  that 
system,  enlarged  copies  of  which  you  see  on  the  wall.  (See  Plate.) 
He  provides  his  engine  with  horizontal  wheels,  w^orked  by  separate 
cylinders  to  those  which  work  the  vertical  driving  wheels,  thus  obtain- 
ing from  one  engine  an  extraordinary  amount  of  adhesion,  and  enabling 
gradients  to  be  ascended  which  were  hitherto  considered  impossible. 
My  impression  is  that  an  engine  combining  the  double-bogie  and  the 
centre-rail  systems,  would  produce  the  most  satisfactory  results,  and 
that  for  a  military  field  railway  such  engines  would  facilitate  very 
much  the  work  required  to  be  clone,  more  especially  in  steep  descents, 
a  third  or  centre  rail  being  attached  to  the  structure  wherever  the 
gradient  of  the  line  was  necessarily  steep. 

We  estimated  that  3,000  tons  was  the  weight  required  to  be  carried 
daily  on  a  line  to  enable  10  miles  to  be  constructed  daily,  and  if  we 
assume  25  trains  as  the  maximum  number  per  diem,  each  train  must 
carry  an  average  of  120  tons,  but  as  one  could  scarcely  depend  on  being- 
able  to  load  each  train  with  exactly  the  same  weight,  1  think  we  shall 
not  be  far  wrongs  in  fixinof  130  tons  as  the  maximum  weiolit  for  each 
train.  Tiie  "  Little  Wonder"  drew  144  tons  of  goods  on  a  gradient  of 
1  in  60,  but  her  load  was  distributed  in  77  little  four-wheeled  waggons 
weighing  each  with  its  load  only  2^  tons,  giving  very  little  more  than  half 
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a  ton  of  load  for  every  lineal  yard  of  the  train.  For  military  purposes 
such  small  vehicles  wonld  not  be  necessary,  and  would  have  many  dis- 
advantages. The  weight  on  each  axle  rules,  to  a  certain  extent,  the 
strength  of  the  structure,  and  the  greatest  strain  thereon  would  be 
caused  in  a  field  railway,  by  the  engine ;  hence  the  weight  on  the  axles 
of  the  waggons  may  be  made  to  suit  circumstances.  Therefore  if  the 
gauge  would  have  admitted  of  v/aggons  containing  G  tons  being  used 
on  the  Festiniog  line,  the  number  of  axles  in  the  Little  Wonder's  " 
train,  which,  by  the  bye,  stood  on  several  reverse  curves,  would  have 
been  44  in  place  of  144,  the  total  length  of  the  train  would  have  been 
about  120,  in  place  of  240  yards,  and,  under  those  circumstances,  she 
could  have  drawn  a  total  net  load  very  considerably  exceeding  144 
tons.  You  will,  therefore,  perceive  that  the  nature  of  the  waggons  used 
for  transport  is  a  subject  of  the  utmost  importance,  influencing  the 
capacity  of  a  line  to  a  singular  degree. 

The  capacities  of  waggons  depend  more  on  their  width  than  any- 
thing else,  and  the  safe  width  depends  on  the  gauge.  It  has  been 
found  in  practice  that  a  waggon  2J  times  the  width  of  the  gauge  will 
travel  with  perfect  safety ;  the  waggons  in  use  on  the  ordinary  English 
railways  are  not  so  proportioned,  because  in  the  first  place,  they  would 
be  unwieldy,  and  in  the  second  place,  it  would  make  a  serious  difference 
in  the  width  required  for  a  double  line  railway. 

On  the  other  hand,  in  the  Aldershot  line,  Mr.  Fell's  waggons  manage  to 
carry  loads  between  five  and  six  times  the  width  of  the  gauge  of  the  line. 
The  waggon  shewn  in  the  diagram  (see  Plate  XXXVI)  was  drawn  at  the 
tail  of  a  train  at  a  speed  of  about  15  miles  round  a  curve,  without  any 
serious  oscillation;  it  carried  100  tents,  sufficient  for  a  battalion  of  1,000 
men,  and  weighing  a  little  over  3  tons.  You  will  see  that  in  this  waggon 
the  wheels  are  placed  at  either  end,  the  body  of  the  waggon  being  in  a 
manner  slung  between  them ;  by  this  means  a  very  low  centre  of 
gravity  is  procured,  the  floor  of  the  waggon  being  only  a  few  inches 
above  the  level  of  the  rails,  but  it  has  a  rigid  wheel-base  of  10  or  11 
feet,  limiting  the  curve  round  which  it  can  traverse  to  about  3  chains. 

There  is,  I  think,  no  doubt  that  a  four-wheeled  waggon  is  that  best 
adapted  for  transport,  and  for  giving  the  engine  the  greatest  tractive 
ease,  but  the  difficulty  has  hitherto  been  to  obtain  a  short  wheel-base 
with  a  good  length  of  waggon,  and  yet  the  wheel-base  should  not  be 
less  than  twice  the  gauge  of  the  line.  Mr.  Grover  has,  however,  pro- 
duced an  arrangement  by  which  these  difficulties  are  overcome,  viz., 
by  attaching  hinged  rods  to  the  extremities  of  frames  to  which  each  of 
the  axles  is  attached ;  these  frames  work  on  centre  pivots  under  the 
body  of  the  waggon,  and  by  this  cross-bracing  each  pair  of  wheels  takes 
the  exact  line  of  the  rails  when  on  a  curve,  and  the  frictional  resistance 
of  the  flanges  of  the  wheels  against  the  rails  is  reduced  to  a  minimum, 
(See  Plate).  I  would  propose,  then,  to  use  for  a  field  railway,  waggons 
with  a  wheel-base  of  about  8  feet  with  cross-braced  axles,  the  total 
length  of  the  waggon  about  12  feet,  with  a  width  of  7'  6"  ;  they 
should  weigh  about  3  tons,  and  have  a  carrying  capacity  of  9  tons. 

The  gauge  of  railway  on  which  these  waggons  would  be  used,  should 
be  about  3  feet,  and  this  gauge  would  be  very  suitable  for  a  double- 
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bogie  centre- wlieel  engine,  weighing  about  30  tons.  The  weight  on 
each  axle  of  a  waggon  wonld  be  6  tons,  and  on  each  axle  of  an  engine 
with  four- wheeled  bogies  would  be  7^  tons.  The  wheel  base  of  the 
bogie  to  be  about  6  feet,  allowing  sufficient  space  between  each  pair 
of  driving-wheels  for  the  horizontal  wheels.  Such  engines  would, 
with  waggons  of  the  above  description,  take  the  required  load  of  130 
tons  up  an  incline  of  about  1  in  40,  and  a  train,  with  two  such  engines 
attached,  could  surmount  about  1  in  20.  It  is  very  rarely  that  steeper 
gradients  than  this  would  require  to  be  encountered,  if  latitude  be 
given  for  small  radii  in  the  curves. 

It  would  probably  be  best  to  station  at  the  extremities  of  the  steepest 
inclines,  a  certain  number  of  extra  engines,  which  could  be  attached  to 
the  trains  as  they  arrived  and  help  them  up  and  down.  This  rolling 
stock  would  also  be  able  to  traverse  curves  of  one  chain  radias. 

The  quantities  of  rolling  stock  required  for  actually  working  the  line 
would  be  50  engines  and  about  500  waggons,  and  if  we  add  one-fifth  for 
rolling  stock  out  of  repair,  it  results  that  the  quantities  required  would 
be  60  engines  and  600  waggons.  Beyond  a  distance  of  about  100  miles, 
they  would  have  to  be  proportionately  increased  in  number.  Each  |of 
these  waggons  would  have  capacity  sufficient  to  transport  men,  wounded 
or  otherwise,  and  animals. 

The  greatest  weight  on  any  axle  being  7|  tons,  a  bridge"  rail  of 
about  30  lbs.  to  the  yard,  would  suffice  for  the  work,  carried  on  beams 
12  inches  deep  by  6  inches  wide,  the  distances  between  the  trestles  about 
10  feet,  and  the  trestles  themselves  made  of  the  desired  stoutness :  the 
carrying-beams,  and  centre  beam,  to  be  attached  to  the  platform  of  the 
•trestles  by  iron  knees. 

I  don't  pretend  to  say  that  these  dimensions  are  exactly  those  which 
would  be  found  in  practice  to  be  the  best,  but  they  approach  sufficiently 
near  to  the  truth  to  be  able  to  state  that  such  a  line  would  weigh  ap- 
proximately 200  tons  to  the  mile,  and  could  efiect  the  daily  transport 
of  the  3,000  tons  of  load  which  are  necessary  to  enable  a  railway,  for 
the  service  of  an  army  of  100,000  men,  to  be  constructed  at  the  same 
rate  at  which  that  army  could  march. 

But  there  is  another  very  important  item  in  the  construction  of  the 
line,  and  that  is  the  transport  of  the  various  parts  of  the  structure 
from  the  terminus  of  the  line  to  the  several  points  at  which  the  work- 
men would  require  to  commence  simultaneous  erection.  This  would 
necessitate  the  employment  of  a  large  number  of  vehicles,  a  considerable 
number  of  horses,  and  the  roadways  would  frequently  be  of  indifferent 
order,  or  of  no  order  at  all.  I  admit  it  to  entail  certain  difficulties,  but 
if  we  are  employing  an  army  of  that  size,  the  crisis  will  be  a  serious 
one,  the  struggle  will  be  one  of  severity,  and  we  must  not  hesitate,  in 
those  times,  to  adopt  large  measures,  wdiatever  may  be  the  immediate 
cost ;  nor  is  it  economy  to  hesitate  in  peace-time  about  the  cost  of 
carrying  out  experiments  which  must  conduce  to  success  in  war,  and 
which  is  consequently  the  soundest  of  political  economies. 

I  will  now  conclude.  Sir,  by  drawing  the  attention  of  every  person 
in  this  room  most  earnestly  to  the  startling  fact  that  whilst  Russia, 
Germany,  Italy,  Austria,  and  France  all  possess  organized  and  well 
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recognised  departments  for  the  military  management  of  railways,  wg 
are  but  just  beginning  to  awake  from  the  lethargy  which  but  recently 
pervaded  the  mind  of  the  country  regarding  the  conduct  of  war.  It  i.s 
foolish  and  unnatural  to  entertain,  with  any  seriousness,  the  ideas 
which  do  however  acquire  a  certain  amount  of  strength  the  longer 
peace  lasts,  viz.,  that  war  is  improbable,  that  war  will  not  come  all  at 
once,  and  so  on.  I  say  distinctly  and  emphatically,  that  no  dependence 
whatever  can  be  placed  on  such  suppositions,  and  that  if  we  went  to 
war  to-morrow,  the  almost  utter  ignorance  of  railway  management,  in 
all  ranks  of  the  army,  would  place  it  in  this,  as  I  fear  also  in  many 
other  respects,  in  a  false  position,  and  not  on  equal  terms  with  a  civil- 
ized opponent.  It  is  with  these  impressions  that  I  have  ventured  to 
put  my  humble  shoulder  to  the  national  wheel,  and  to  endeavour,  in  so 
far  as  I  may  be  able,  to  point  out  what  seems  to  me  to  be  a  great  want^ 
and  a  blot  on  our  military  escutcheon. 
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Federal  Aemy,  1863 — Construction  Corps. 
6  Divisions. 

Each  division — Five  subdivisions  and  a  train- crew. 

Subdivision  No.  1. 


Supervisor  of  bridges  and  carpenters'  work    1 

Clerk  and  timekeeper   1 

Commissary   1 

Quartermaster   1 

Surgeon  ....o   1 

Hospital  steward   1 

Foremen  (one  for  each  50  men)    6 

Sub-foremen  (one  for  each  10  men)   30 

Mechanics  and  labourers    300 

Blacksmith  and  helper   2 

Cooks   12 


356 

Suhdivision  No.  2. 

Supervisor  of  track    1 

The  remainder  the  same  as  in  N"o.  1  Subdivision    355 


356 
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Siibdivision  No.  3. 

Supervisor  of  water  stations   1 

^Foreman   1 

Mechanics  and  labourers    12 

Cook   1 

15 

Subdivision  No.  4^. 

Supervisor  of  masonry   1 

^Foreman   1 

Masons  and  labourers   10 

Cook  :   1 

13 

Suhdivision  No.  h. 

Foreman  of  ox  brigade  • ,   1 

Ox  drivers   18 

Cook   1 

20 

Train  Grew. 

Conductors   2 

Brakemen   4 

Locomotive  engineers   2 

Firemen   2 

Cook  o   1 

11 

Staff. 

Division  engineer   « c   1 

Assistant  engineer  ...»   1 

Rodman    1 

Clerk    1 

Messengers   2 

6 

Total   777 

Total  of  corps  nearly  5,000. 
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Detail  of  Plate-layers,  Abyssinian  JRaihuay. 
Divided  into  4  parties,  as  follows  : — 

Laying  sleepers  at 

1st  party. — 2  non-commissioned  Officers  I     proper  intervals, 
8  men  (natives)  . »   [     and  fish-plating 


rails. 


2nd  party. — 1  foreman  civilian  

1  native  ganger  |  Spiking    rails  to 

8  men  (angnrs)   y  sleepers. 

8  men  (hammers)    | 

8  men  (crowbars)  J 

3rd  party.— 1  foreman  (civilian)  

1  non-commissioned  Officer  j  Levelling,  raising, 

(platelayer)    !      and  adjusting 

1  native  ganger,  with  party  \     the  line  to  enable 
varying  from  20  to  50  ]     the  ballast  trains 

men  J     to  pass  over  it. 

4tli  party. — 1  foreman  platelayer  

1  non-commissioned  Officer  | 

platelayer    Ballasting  and 

2  gangers  with  2  gangs  (na-  |     finishing  the  line. 

tive)  from  40  to  100  ] 
men  J 

The  Chaiemain"  :  We  are  all  very  much  indebted  to  Captain  Luard  for  the  able 
paper  he  has  just  read  with  regard  to  the  application  of  railways  in  time  of  war. 
We  are  also  indebted  to  him  for  having  shown  the  necessity  of  having  an  organized 
railway  corps  in  this  country.  I  know  it  has  been  argued  that  we  have  a  very  large 
supply  of  railway  labour  and  material  always  available,  but  I  am  perfectly  certain 
that  we  require  an  organized  military  railway  corps  with  our  army  as  much  as  we 
require  organization  in  the  other  branch  of  the  service.  W e  shall  be  glad  to  hear 
any  gentleman  w^ho  may  wish  to  speak  on  this  subject. 

Major  Powell  :  By  permission  of  the  Chairman,  I  wish  to  make  a  few  remarks 
founded  upon  personal  observation,  with  reference  to  the  Balaclava  railway  which 
has  been  alluded  to  in  the  interesting  lecture  which  we  have  just  heard.  In  the 
month  of  March,  1855,  I  was  appointed  to  despatch  from  its  upper  terminus  all  the 
arms,  ammunition,  and  other  munitions  of  war  to  the  army  before  Sebastopol.  I  was 
subsequently,  in  the  month  of  July,  placed  upon  the  staff  of  the  army  as  Deputy 
Assistant  Quartermaster-Greneral,  and  entrusted  with  the  chief  superintendence 
and  management  of  the  line.  I  will  trespass  upon  your  time  a  few  minutes  to  point 
out  the  difficulties  which  were  apparent  in  the  working  of  that  railway  with  undisci- 
plined men,  and  also  the  great  advantages  which  accrued  w4ien  it  was  worked  with 
discipline.  On  the  opening  of  the  line,  it  was  w^orked  by  the  corps  of  navvies  who 
had  constructed  it,  but  as  they  were  not  in  a  proper  state  of  discipline,  grave  diffi- 
culties occurred.  They  often  times  struck  work  when  their  services  were  most  m'gently 
needed.  The  late  Mr.  Beattie,  the  civil  engineer  in  charge,  exerted  himself  to  the 
utmost  to  work  the  line  successfully, — he  acted  most  zealously  and  patriotically,  but 
unfortunately  broke  down  ;  he  was  sent  home  seriously  ill,  and  died  soon  after  his 
arrival  in  this  country.  On  my  taking  over  the  line,  I  considered  it  best  to  recom- 
mend that  these  men  should  be  sent  home,  and  their  services  were  replaced  by  some 
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men  from  the  Army  Works  Corps,  and  by  the  whole  of  the  N  division^  of  the  Land 
Transport  Corps,  who  were  in  a  proper  state  of  discipline,  and  worked  admirably. 
Many  of  them  lost  their  lives  in  the  execution  of  their  duty,  and  when  I 
required  them  to  work  night  and  day  to  throw  forward  supplies  for  the  final 
struggle,  the  capture  of  Sebastopol,  several  of  them  to  my  personal  knowledge  re- 
mained 72  hours  continuously  at  their  posts.  The  traffic  on  the  line,  when  it  was 
worked  with  undisciplined  men,  never  exceeded  200  tons  per  diem,  but  when  it  was 
worked  by  men  in  the  proper  state  of  discipline,  it  rapidly  increased  to  700  tons. 
I  make  these  references,  because  I  think  some  preparation  ought  to  be  made.  From 
my  experience,  I  came  to  the  conclusion,  that  in  all  future  wars,  railways  would 
render  material  aid  in  facihtating  the  rapid  transit  of  troops  and  supplies,  and  the 
part  which  they  played  during  the  late  Franco-Prussian  war  fully  confirmed  my 
opinion.  I  therefore  consider  it  highly  essential  on  the  part  of  the  Grovernment 
that  a  small  force  should  be  enrolled  for  the  purpose  of  forming  the  nucleus  of  a 
corps  to  be  at  all  times  ready  to  construct  and  work  these  railways.  I  do  not  know 
that  I  can  say  anything  more  with  reference  to  railways,  but  I  should  like  to  say  a 
word  or  two  about  transport  as  the  one  question  is  mixed  up  with  the  other.  I  be- 
lieve I  am  justified  in  saying  I  have  had  more  experience  in  tl^e  organization  and 
command  of  transport,  than  any  other  officer  of  the  army  ;  and  from  my  experience, 
I  beheve  that  the  present  system  is  not  in  that  state  in  which  it  ought  to  be.  I  am 
strongly  of  opinion  that  the  Greneral  Officers  in  command  of  divisions  ought  to  have 
the  means  placed  at  their  disposal  to  enable  them  to  move  all  the  troops  witliin  their 
respective  commands,  with  their  camp  equipage,  ammunition,  and  three  days'  rations 
of  provisions  without  reference  to  any  other  authority  whatsoever.  The  present 
numbers  of  the  Army  Service  Corps  barely  suffice  to  move  10,000  men ;  consequently 
the  Control  is  busy  purchasing  and  selling  horses  seven  or  eight  months  in  the  year. 
Such  a  system  may  be  all  very  well  for  the  horse-dealers  and  auctioneers,  but  I  doubt 
very  much  whether  it  is  at  all  well  for  the  efficiency  of  the  army,  or  for  the  benefit 
of  the  taxpayers.  Not  many  years  ago  an  officer  in  command  of  troops  could  press 
transport ;  that  power  being  taken  away,  in  my  humble  opinion  some  other  power 
ought  to  be  substituted,  so  as  to  keep  pace  with  the  requirements  of  the  age. 

Mr.  GrROYEE,  M.  Inst.  C.E.  :  I  must  apologize  for  addressing  you  as  being  a 
non-military  man,  but  as  Captain  Luard  has  been  so  kind  as  to  bring  forward  my 
invention  in  connection  with  railways,  I  should  like  to  say  one  or  two  words  on  a 
few  technical  points.  When  railways  were  first  constructed,  they  were  made  almost 
entirely  straight,  or  as  straight  as  they  could  be,  and  a  half-mile  radius  was  thought 
the  very  outside  that  was  possible.  Consequently,  when  the  old  stage  coach  came 
to  be  converted  into  the  railway  carriage,  the  pivoting  arrangement  of  the  front  axle 
was  entirely  dispensed  with.  As  we  have  gone  on  progressing,  we  have  found  that 
railways  have  gradually  had  their  curves  diminished  from  half  a  mile  dovm  to  ten 
chains,  five  chains,  three  chains,  and  the  more  you  diminish  the  curve,  the  more  can 
you  command  a  country  with  which  you  have  to  deal.  That  being  the  case,  and 
being  myself  engaged  in  laying  out  certain  railways  where  I  have  severe  curves  to 
deal  with,  I  thought  it  was  only  necessary  to  endeavour  to  revert  as  near  as  I  could 
to  the  old  stage  coach  prototype,  and  in  fact  to  do  what  an  ordinary  omnibus  does, 
viz.,  allow  wheels  and  axles  to  adjust  themselves  to  the  curves  ;  the  result  has  been 
that  wheel-base  invention  before  you  which  is  showing  most  satisfactory  results.  I 
need  not  say  anything  about  the  engine,  because  that  has  already  been  so  ably  ex- 
plained to  you  by  Captain  Luard,  and  any  words  I  could  say  would  be  superfluous, 
but  I  should  like  to  draw  attention  to  one  thing.  I  think  it  is  always  right  that  we 
should  in  these  matters  keep  steadily  before  our  minds  the  leading  points  ;  the 
A  B  C  of  the  whole  question,  because  it  is  really  that  ABC  which  gets  so  forgotten 
by  scientific  men  when  they  come  to  deal  with  these  things  in  practice.  If  we  take 
two  pieces  of  iron  and  put  them  one  on  the  top  of  the  other,  we  find  the  upper  piece 
of  iron  will  begin  to  slide  on  the  lower  piece  when  it  is  raised  at  an  angle  varying  from 
one  in  four  to  one  in  six.  That  therefore  is  the  limit  of  the  gradient  which  it  is 
possible  for  a  locomotive  engine  to  ascend.    If  this  iron  be  exposed  to  a  shower  of 


^  On  the  reorganization  of  the  Land  Transport  Corps,  the  N  division  was  formed 
into  the  8th  battalion. 
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rain,  or  fog  or  damp,  the  upper  piece  of  iron  will  slide  at  a  much  less  angle,  that  is 
to  say,  1  in  10.  Therefore  about  1  in  10  is  the  limit  of  the  actual  gradient  it  is  pos- 
sible to  work  in  England.  Now  if  a  locomotive  engine  will  just  go  up  a  hill  of  1  in 
10  by  itself,  it  comes  to  this,  that  up  1  in  20  it  can  take  a  load  equal  to  itself  behind 
it,  and  up  1  in  30  twice  that  load,  up  1  in  40  three  times,  consequently  if  we  havo 
an  engine  weighing  20  tons  we  can,  up  1  in  20,  transport  20  tons  weight  behind  it, 
and  up  1  in  30,  we  can  transport  40  tons.  Then  comes  the  question  what  is  really 
the  actual  gradient  that  you  can  get  in  dealing  with  a  country  ?  That  certainly  de- 
pends to  a  great  extent  upon  the  country.  I  have  surveyed  a  great  many  miles  of 
railway  myself.  Last  year  I  had  to  report  on  and  examine  nearly  400  miles  in 
different  parts  of  Europe,  and  I  may  say  I  have  nearly  always  found  that  in  a  country 
however  severe,  I  could  manage  to  get  1  in  30,  provided  I  could  only  wind  about  as 
much  as  on  an  ordinary  road.  Therefore  it  all  resolves  itself  into  a  question  of  curves, 
and,  having  got  a  system  by  which  I  could  carry  out  a  very  severe  system  of  curves, 
I  can  jDractically  command  a  country  by  the  mere  adhesion  of  the  locomotive  wheels 
upon  the  rails.  I  would  just  give  you  a  few  practical  results  as  to  the  cost  of  con- 
•structing  very  cheap  mountain  lines.  Last  year  I  had  to  lay  out  one  in  the  north 
of  Ireland,  another  in  the  Austrian  Alps,  and  examine  two  or  three  more  in  the 
Carpathian  Mountains,  and  in  other  parts ;  and  I  found  almost  invariably  I  could 
make  what  the  Americans  call  the  "  roadway," — (that  is  to  say,  that  part  of  the 
line  which  is  underneath  what  is  technically  called  the  permanent  way),  on  the  three 
feet  gauge,  for  a  sum  ranging  from  £1,000  to  £2,000  a  mile,  and  that  I  could  get 
through  in  nearly  every  case,  with  generally  under  10,000  yards  of  earthwork  to  the 
mile.  That  could  only  be  effected  by  the  severity  of  the  curves,  and  if  I  had  not  had 
the  means  of  using  Mr.  FairHe's  system  and  my  own  invention,  I  should  have  been 
compelled  to  have  had  earthworks  in  many  of  these  cases,  amounting  to  40,000  and 
50,000  yards  to  the  mile.  Where  you  can  reduce  the  amount  of  earthwork  so  low 
as  that,  it  becomes  to  my  mind  a  great  question  whether  it  is  not  better  to  use  mere 
«arth  itself  in  preference  to  any  scaffolding  or  staging  which  can  be  put  up.  You 
had  better  employ  no  stages  at  all,  but  simply  use  the  old  invention  of  the  Barlow 
rail  for  temporary  mihtary  lines.  I  had  better  explain  what  that  was.  It 
consisted  of  a  rail  with  a  very  wide  base  of  twelve  inches,  and  this  was  simply 
laid  upon  the  ground.  It  has  occurred  to  me,  looking  at  the  question  in  a  mihtary 
2:)oint  of  view  as  well  as  I  can,  that  if  I  were  to  light  anybody,  I  should  take  a 
quantity  of  these  Barlow  rails,  and  I  should  get  the  country  surfaced  as  fast  as  I 
could  and  lay  these  rapidly  through  it,  because  after  all  as  I  understand  the  whole 
question,  w^ar  consists  in  being  beforehand ;  when  an  enemy  has  ten  men,  bring 
twelve  against  them,  and  so  by  rapidity  overcome  his  forces.  I  think  it  is  Marshal 
Saxe  who  tells  us  that  legs  are  more  important  in  military  matters  even  than  arms  ; 
therefore  strike  your  blow  rapidly,  sharply,  and  at  as  many  points  as  ever  you  can. 
I  will  not  venture  to  trespass  any  longer  upon  your  forbearance,  but  I  think  it  will 
he  found  after  all  that  the  question  of  gradients  does  very  much  resolve  itself  into 
the  question  of  curves. 

Lieutenant-Colonel  Leahy,  E.E.  :  There  is  so  much  in  what  the  last  speaker  has 
said  with  which  I  cordially  agree  that  I  desire  to  say  a  few  words.  Following  up 
what  he  has  said,  I  am  strongly  of  opinion  that  in  the  construction  of  military 
railways,  the  possible  cmwes  and  gradients  are  the  conditions  which  should 
technically  govern  its  construction.  Griven  an  engine  capable  of  working  on  sharp 
curves  and  steep  gradients,  it  will  be  found  in  every  way  better  in  a  military  point 
of  view  to  construct  the  railway  on  the  natural  ground  when  possible. 

I  do  not  say  that  circumstances  may  not  arise  in  which  a  railway  of  the  construc- 
tion illustrated  by  the  diagrams  and  explained  by  Captain  Luard  might  not  be 
useful.  If  railways  of  that  construction  were  largely  used  in  this  or  any  other 
country  for  civil  purposes,  and  means  were  thereby  at  hand  for  providing  plant  of 
the  special  construction  and  character  required,  I  do  not  say  that  it  might  not  in 
certain  exceptional  cases  be  expedient  to  make  use  of  such  plant,  and  construct  a 
railway  of  that  character ;  but  so  far  as  our  experience  of  military  railways  has  yet 
gone,  I  do  not  believe  the  case  has  arisen  in  which  it  would  have  been  desirable  to 
adopt  a  railway  of  such  a  special  construction.  It  certainly  did  not  arise  in  the 
Crimea,  and  I  do  not  believe  it  arose  in  Abyssinia. 

VOL.  XVII.  3  D 


720 


FIELD  llAILWAYS,  AND  THEIPw 


Referring  to  Abyssinia,  there  is  one  point  to  wliicli  I  desire  to  call  attention. 
Lieutenant  Willans  lias  stated  that  the  general  inclination  of  the  ground,  along 
■which  the  railway  was  made,  was  1  in  40.  The  engineering  difficulties  of  that  line 
arose  from  having  to  adapt  to  that  slope  a  gradient  of  1  in  60,  so  as  to  take  the 
rolling  stock  sent  out  from  Eombay  to  work  that  line.  The  engines  weighed  16  to 
20  tons,  and  they  were  not  adapted  for  working  up  a  steeper  gradient  than  1  in  60. 
Had  an  engine  capable  of  working  up  a  gradient  of  1  in  40  been  available,  the 
engineering  of  that  line  would  not  have  been  so  difficult,  and  the  time  required  for 
its  construction  would  not  have  been  so  long. 

Captain  Luard  omitted  to  quote  from  Lieutenant  Willans'  account  of  that 
railway,  the  fact  that  40  yards  of  rails  were  laid  per  hour,  or  400  a  day  wdth  the 
light  40  lb.  rails,  and  250  with  the  heavy  65  lb.  rails.  In  my  small  endeavours  to 
carry  on  plate-laying  witli  soldiers,  I  have  not  succeeded  in  arriving  at  that  rate 
yet,  that  is,  working  from  one  end  of  the  line  to  the  front.  I  do  not  know  w^hether 
it  has  been  arrived  at  at  Aldershot.  Perhaps  Captain  Luard  will  say  whether  it 
has,  but,  if  it  has,  I  consider  it  satisfactory.  I  doubt  whether  that  rate  of  progress 
would  be  exceeded  with  the  trestle  construction,  because  when  Mr.  Fell  states  that 
lie  can  do  a  mile  a  day,  I  think  he  says  he  w^orks  from  several  points  along  the  line. 
He  says,  "  A  section  having  been  taken  over  the  ground,  and  the  heights  of  the  rails 
^'  above  the  surface  ascertained,  the  materials  would  be  distributed  along  the  line, 
"  suitable  supports  having  been  selected  from  the  assorted  lengths  sent  out  from 
"  England."  In  order  to  get  the  special  plant  selected  and  laid  out  along  the  site 
of  the  railway,  you  would  have  to  provide  some  means  of  storage  and  transport  in 
the  first  instance,  and  this  is  easier  said  than  done. 

I  do  not  myself  believe  we  could  arrive  at  so  great  a  rate  of  progress  as  Captain 
Luard  assumes. 

It  may  be  interesting  to  know  that  the  War  Department  is  at  this  moment  con- 
structing a  line  of  tramw^ay,  four  and  a  half  miles  long, — wdiich  has  been  entrusted  to 
the  School  of  Military  Engineering  to  carry  out, — by  partly  trained  sappers  and  by 
entirely  untrained  infantry  soldiers,  the  working  parties  varying  every  day  as  they 
would  on  service.  We  are  using  36-pound  rails,  and  sleepers  ;  the  ruling  gradient 
is  1  in  28  for  a  temporary  line,  and  lor  the  permanent  line  1  in  40.  The  sharpest 
curve  is  1^  chains.  The  rise  in  the  first  mile  of  line  is  130  feet.  The  small  engine 
we  use  is  simply  a  traction  engine,  adapted  at  a  small  cost  to  be  run  on  rails.  The 
tractive  power  of  the  engine  confirms  what  Mr.  Grrover  has  said.  The  weight  of 
the  engine  is  about  61-  tons.  In  dry  w^eatlier  that  engine  will  draw"  13  tons  up  a 
gradient  of  1  in  28,  and  it  will  draw  eight  tons  up  1  in  14.  Its  powers  at  1  in  40  I 
have  not  yet  tested. 

I  think  w^e  cannot  but  be  grateful  to  Captain  Luard  and  to  the  Chairman  for- 
urging  the  necessity  of  the  formation  of  a  military  railway  corps.  I  can  only  say 
that  the  question  of  the  technical  instruction  of  the  engineer  troops  in  railway 
matters  has  not  been  lost  sight  of  in  the  School  of  Military  Engineering.  A  small 
proportion  of  the  limited  time  allotted  for  training  the  junior  Officers  and  recruits^ 
has  for  some  years  past  been  devoted  to  instruction  in  plate-laying,  bridging  for 
railways,  &c.,  and  within  the  last  year  the  plant  for  the  purpose  has  been  largely 
increased.  Unfortunately,  we  have,  as  yet,  no  authority  to  devote  a  lengthened 
period  of  time  to  the  training  of  engineer  soldiers  in  the  technical  duties  connected 
w^ith  the  construction  of  railways,  but  if  about  one-sixth  of  the  total  number  of 
engineer  recruits  (which  is  about  450  a  year)  were  put  through  a  special  course  of 
instruction  in  this  branch,  we  should  arrive  before  long  at  the  nucleus  of  an  efficient 
railw^ay  corps.  Ly  training  75  men  (i.e.,  a  peace  company)  per  annum,  we  should 
very  soon,  without  any  expenditure  w^orth  speaking  of,  create  an  efficient  nucleus  of 
a  railway  corps. 

For  the  subsequent  practice  of  these  men,  there  is  an  ample  field  on  the  State 
railways  in  India.  The  Avorking  of  these  railways  w^ould  allbrd  employment  for 
for  any  number  of  trained  soldiers  ;  and  if  the  question  was  urged  on  the  Indian 
Grovernment,  I  have  reason  to  believe  the  eno-ineer  authorities  who  are  char2;cd  with 
the  administration  of  the  Indian  State  railways  would  be  only  too  glad  to  see  an  or- 
ganized military  body  largely  employed  in  the  working  of  these  railways. 

The  lecturer  has  treated  the  general  question  under   three  heads : — 1.  The 
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transport  of  troops  on  civil  railways ;  2.  The  repair,  demolition,  and  restoration  of 
such  railways  in  time  of  war ;  3.  Tlie  construction  of  the  small  military  railways 
I  have  been  speaking  about. 

1.  With  regard  to  the  use  and  management  of  the  civil  railways  in  England  for  the 
removal  of  troops,  that  of  course  is  a  question  into  which  the  civil  element  must 
very  largely  enter.  The  railway  authorities  and  the  railway  engineers  have  shown  a 
disposition  to  act  in  accord  with  the  military  authorities,  by  forming  themselves  into 
an  engineer  and  railway  transport  volunteer  corps,  and  I  apprehend  there  would  be 
no  difficulty  in  bringing  about  such  an  understanding  between  the  War  Department 
and  the  railway  authorities  as  would,  at  a  small  cost,  materially  enhance  the  value  of 
our  railways  for  military  purposes. 

There  is  a  way  in  which  the  organization  and  military  value  of  the  railways  might 
be  improved  that  has  been  already  suggested."^  It  is  this.  I  beheve  the  great  grievance 
amongst  the  subordinate  employes  of  railway  companies  is  the  want  of  pension  on 
retirement  in  old  age.  I  have  been  given  to  understand,  by  railway  officials,  that 
many  men  are  kept  in  the  railway  service  for  a  period  of  life  beyond  which  they  are 
thoroughly  efficient,  merely  because  their  immediate  superiors  did  not  find  it  in  their 
hearts  to  turn  them  adrift  without  pensions  after  having  served  the  companies  faith- 
fully for  a  large  number  of  years.  I  believe  it  would  be  a  very  great  boon  to  both 
the  employes  and  officials  in  charge  of  lines  of  railways  in  England,  if  we  could 
introduce  a  system  of  army  reserve  with  respect  to  railway  employes,  that  is  to  say, 
induce  men  who  have  a  fitness  for  that  employment,  to  engage  for  limited  military 
service,  and  train  them  with  the  Royal  Engineers — I  say  "  Royal  Engineers,"  be- 
cause they  are  generally  men  of  the  class  set  apart  in  other  countries  for  engmeer 
soldiers,  and  such  as  we  enlist.  After  a  short  period  of  service  let  these  men  go  into 
the  service  of  railway  companies,  and  let  their  future  liability  to  military  service 
entitle  them  to  a  pension  after  serving  a  certain  number  of  years  on  the  railways — 
say  when  they  arrive  at  fifty  years  of  age,  or  some  such  period.  In  that  way  we 
might  have  a  hold  over  a  large  number  of  railway  employes  in  tliis  country  for  a 
long  period  of  years  and  at  a  small  cost.  These  men,  assisted  by  the  gangers  and 
packers  of  the  railway  lines,  and  under  the  command  of  engineer  Officers,  with, 
whom  would  be  associated  the  technical  officials  of  the  railway  companies,  would 
form  the  basis  of  an  efficient  railway  or  engineer  militia. 

We  have  artillery  militia  and  infantry  militia,  but  we  have  no  engineer  militia. 
I  would  raise  the  engineer  militia  from  the  railway  employes,  and  their  locality 
should  be  the  railways  of  the  country.  Ry  some  such  arrangement  we  might  deve- 
lope  the  civil  railway  organization  of  this  country,  which  is  unparalleled  in  its 
efficacy,  so  as  to  meet  the  requirements  of  the  1st  and  2nd  heads  of  the  paper  read. 
With  regard  to  the  minor  question  of  field  railw^ays,  I  strongly  feel,  with  Mr.  Grrover, 
that  what  we  have  to  do  is  to  adopt  steep  gradients  and  sharp  curves,  and  stick  to 
the  ground  and  not  attempt  any  artificial  constructions, f 

The  Barlow  rails,  referred  to  by  Mr.  Grrover,  were  very  largely  employed  in  a  very 
interesting  operation  which  took  place  last  year,  namely,  the  conversion  of  gauge  of 
the  Grreat  Western  Railway.  The  advantages  of  organization  were  manifested  more 
clearly  in  that  than  in  anything  I  can  bring  tangibly  before  you.  The  Grreat 
Western  Railway  from  Swindon  to  Milford  had  to  be  converted  from  broad  to 
narrow  gauge,  the  engineers  estimating  it  would  take  them  six  weeks  to  do  the 
work.  They  commenced  on  the  1st  of  May  the  first  section  from  Milford  to  Glou- 
cester, I  think  about  170  miles  in  length.  They  had  about  2,000  men  employed  to 
carry  it  out.  The  actual  alteration  of  gauge  was  done  in  about  fourteen  working 
days.  Then  a  smaller  section  was  taken  in  hand,  about  36  miles,  with  a  pro- 
portionate number  of  men,  but  men  who  had  been  previously  trained  and  exercised 
on  the  larger  portion.    Exactly  the  same  kind  of  work  had  to  be  done  with  about 


*  See  "R.E.  Journal"  for  April  and  May,  1873. 

t  A  strong  objection  to  these  constructions,  w^iich  Avas  not  urged  at  the  meeting, 
is  that  they  do  not  afford  the  same  facilities  for  crossing  the  line,  as  railways  laid  on 
ordinary  sleepers,  and  thereby  are  liable  to  impede  military  movements  across  the 
line  of  railway. — A.  L. 
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tlie  same  proportion  of  men,  and  what  took  fourteen  days  to  do  in  the  first  case,  was 
done  in  less  than  four  days  in  the  second. 

Mr.  Fell  :  If  you  will  allow  me  to  make  a  very  few  remarks  on  the  observations 
of  Mr.  Grover,  I  shall  be  glad  to  do  so,  for  the  purpose  of  showing  the  use  of  the 
centre  rail  arrangement,  which  has  been  referred  to  by  Captain  Luard.  My  expe- 
rience has  differed  considerably  from  that  of  Mr.  Grover.  I  congratulate  Mr.  Grover 
on  the  easy  character  of  the  400  miles  of  railway  he  had  to  survey  last  year.  The 
railways  I  have  lately  been  called  upon  to  examine  and  prepare  designs  for,  were  of  a 
very  different  character,  and  required  some  exceptional  method  of  working  and  con- 
struction. Now  it  is  perfectly  possible  to  adopt  the  plan  under  certain  circum- 
stances that  Mr.  Grover  alludes  to,  where  the  natural  formation  of  the  ground  is 
too  steep  to  enable  an  engine  to  draw  a  load  over  it,  and  you  would  make  the  line, 
wdiich  would  otherwise  be  only  10  miles  in  length,  30  miles  in  length.  You 
w^ould,  by  making  the  line  30  miles  in  length,  with  an  ordinary  engine,  carry  the 
same  load  that  with  the  centre  rail  engine  you  could  carry  over  the  10  miles.  Now, 
for  military  purposes,  I  fancy  there  would  be  a  saving  of  time,  and,  for  commercial 
purposes,  a  saving  of  money,  if  you  made  the  10  miles  and  not  the  30  miles.  Not 
only  would  there  be  a  saving,  supposing  the  works  in  both  cases  are  of  the  same 
character,  of  two-thirds  of  the  cost,  but  you  must  recollect  that  these  mountain 
passes,  where  you  require  the  steep  gradients,  are  generally  so  narrow  that  there  is 
no  room  to  develop  the  line  except  at  an  enormous  expense.  My  attention  was 
first  called  to  the  necessity  of  adopting  something  more  than  the  adhesion  given  by 
the  weight  of  the  engine  in  the  valley  of  the  Ombrone,  where  the  Austrian  and 
Italian  Governments  were  desiring  to  make  a  railway  from  Pistaja  to  Bologna, 
reaching  up  to  tlie  summit  at  Pracehia.  The  natural  inclination  was  an  average 
gradient  of  1  in  20,  but  they  wished  to  give  to  the  railway  a  gradient  of  1  in  40.  In 
order  to  do  so,  it  was  necessary  to  develop  the  line  over  very  difficult  ground,  pass- 
ing through  tunnels  and  over  valleys  with  heavy  viaducts,  so  that  while  a  surface 
line  could  have  been  made  over  the  10  miles  at  20,000?.  a-mile,  the  railway  was 
made  40  miles  long  at  a  cost  of  40,000Z.  a-mile.  Consequently  that  railway  cost  four 
times  as  much,  and  was  twice  as  long  as  it  need  have  been,  if  the  centre  rail  system 
had  been  used.  Therefore,  in  such  a  case,  the  centre  rail  principle  would  have  had  a 
very  considerable  value  and  advantage  over  the  ordinary  system  in  the  saving  of 
time .  and  money.  The  cost  of  the  Mont  Cenis  Tunnel  Railway  was  ten  times 
greater  than  that  of  the  centre  rail  summit  line,  and  with  such  an  excess  of  expen- 
diture, it  cannot  be  considered  as  a  commercial  undertaking,  for  it  will  never  pay 
interest  on  the  capital  employed,  but  it  was  made  for  political  purposes  as  a  national 
work  by  the  two  Governments.  In  the  case  of  tunnelling  through  a  mountain 
there  is  some  compensation  for  the  expenditure,  in  this  way,  that  there  is  a  great 
saving  in  the  height  to  which  the  traffic  has  to  be  elevated,  and  therefore  there  is  a 
saving  in  the  working  expenses.  If  you  have  to  gain  a  certain  elevation,  say  4,000 
feet,  in  ten  miles,  you  require  only  the  same  power  as  if  you  Took  a  distance  thirty 
miles  to  do  it ;  there  would  be  no  extra  quantity  or  cost  of  power  required ;  you 
■double  or  treble  the  power  for  the  time  being ;  but  then  the  time  employed  is  less, 
and  the  distance  being  proportionably  less,  the  cost  of  the  tractive  power  employed 
is  no  greater  for  the  centre  rail  line  than  for  the  other.  There  is  therefore  a  saving 
in  adopting  the  shorter  route  ;  and  I  think  that  imder  these  special  circumstances,  in 
mountainous  districts,  the  centre  rail  arrangement  will  be  found  to  be  extremely 
economical.  With  regard  to  Colonel  Leahy's  remark,  that  it  would  be  better  to 
stick  to  the  ground,  by  all  means,  where  practicable,  do  so ;  but  there  are  some 
circumstances  w^hen  it  is  absolutely  impossible  to  follow  the  ground  line,  for  if 
you  do,  your  engines  and  trains  will  stick  at  the  bottom  of  the  hill.  At  Aldershot, 
the  line  Captain  Leahy  has  described,  passes  over  a  viaduct  20  feet  in  height.  Sup- 
.posing  you  were  to  adopt  Colonel  Leahy's  plan,  you  would  then  have  a  gradient  of 
1  in  5  to  ascend,  but  liaving  made  your  railway  over  1  in  5,  you  could  not  have  got 
the  engine  and  tender  alone  up  such  an  incline  ;  you  must  therefore  necessarily  have 
works  of  some  kind.  If  you  could  select  the  gi'ound  for  war  in  some  place  where 
there  would  be  no  works  required,  and  where  the  ground  would  not  have  an  uneven- 
Ti^ss  of  more  than  1  in  30,  you  would  require  no  other  railways  than  those  Colonel 
Leahy  recommends ;  but  if  you  have  groimd  where  works  are  indispensable,  you 
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must  have  cuttings  and  embankments,  or  their  equivalents  ;  and  if  you  have  cuttings 
and  embankments  in  a  railway  4hat  requires  to  be  made  with  expedition,  even  if 
those  cuttings  and  embankments  are  perfectly  easy,  you  cannot  make  them  in  less 
time  than  you  would  make  an  ordinary  railway.  Therefore,  the  war  might  be 
finished,  and  the  battle  lost,  so  far  as  it  depended  on  the  rapidity  of  tlie  transport  of 
supplies,  before  you  were  able  to  get  your  improved  means  of  transport  brought  into 
operation.  If  you  require  to  have  works  of  any  kind,  the  question  is  what  descrip- 
tion of  works  could  be  most  easily  executed.  I  have  considered  that  matter  with 
many  practical  men,  and  have  not  been  able  to  find  anything  so  well  adapted  as  a 
structure  something  similar  to  that  which  is  made  at  Aldershot.  It  might  be  con- 
structed of  wood  or  of  iron,  the  work  being  executed  before  the  commencement  of 
the  railway,  and  a  certain  quantity  always  kept  in  stock.  This  kind  of  structure,  as 
far  as  our  present  knowledge  goes,  can  be  erected  with  greater  rapidity  than  any 
other  method  employed  for  constructing  railways,  and,  as  Captain  Luard  observes^, 
time  is  the  most  important  element  in  all  the  operations  of  war.  If  Colonel  Leahy 
will  make  a  certain  length  of  line  with  earthworks,  and  let  me  make  a  similar  one 
with  the  Aldershot  form  of  structure,  and  the  same  number  of  men,  we  then  shall 
see  which  can  be  completed  first. 

Colonel  Leahy  :  I  am  willing  to  accept  that  challenge,  to  survey  and  execute  the 
railway  in  the  same  time,  over  the  same  ground  ;  and  with  a  smaller  proportion  of 
"  skilled  "  labour.  There  is  no  reason  why  trestles  should  not  be  used  with  the 
ordinary  gauge  as  well  as  with  the  railway  of  the  special  construction  adopted  at 
Aldershot,  but  if  possible,  their  use  should  be  avoided  by  employing  a  larger  number 
of  unskilled  workmen  on  earthworks. 

Mr.  GrEOVEE  :  Mr.  Fell  objected  to  this  gradient,  because  it  was  1  in  20,  and 
stated,  I  think,  that  the  Austrian  Grovernment  were  not  able  to  get  their  engines 
up.  I  would  merely  mention  that  on  the  Taff  Yale  Railway,  there  are  engines  work- 
ing every  day  over  a  gradient  of  1  in  18^,  and  that  on  a  Mexican  line  they  are  now 
working  up  a  gradient  of  1  in  25,  13  miles  on  end  with  the  Fairlie  engine. 

Captain  Litard  :  I  have  very  little  to  say  in  reply,  because  the  objections  taken 
have  been  answered  by  the  various  gentlemen  who  have  been  speaking.  Colonel 
Leahy  stated  that  in  his  opinion  the  length  of  railway  made  in  Abyssinia  per  diem 
was  as  great  a  length  as  could  reasonably  be  anticipated  to  be  made  in  any  one  day. 
(Colonel  Leahy  :  Working  from  one  point.)  The  number  of  men  employed  in  making 
400  yards  of  line  per  diem  with  light  rails,  or  250  yards  with  heavy  rails,  was  26S,  but 
there  is  no  reason  why  the  number  of  men  should  be  limited  to  268.  You  may  employ 
a  far  greater  number  of  men  even  starting  from  one  point.  I  cannot  admit  at  all  that 
400  yards  is  the  limit  that  you  can  make  in  one  day,  nor  can  I  see  any  reason  why 
you  should  limit  yourself  to  working  from  one  point  of  the  line.  At  Metz  the  Grermans 
had  300  waggons  available  for  their  railway  work,  and  they  started  from  various  points, 
and  practically  one  would  always  make  every  endeavour  in  constructing  a  railway,, 
to  start  from  as  many  points  as  possible.  Therefore  I  do  not  see  that  there  is  any 
necessity  for  fixing  400  yards  as  the  limit  to  be  done  in  a  day.  If  you  can  transport 
the  materials  for  a  line  of  railway  to  a  certain  number  of  points,  I  assert  that  you 
can  construct  ten  miles  of  railway  in  the  course  of  a  day.  Colonel  Leahy  has  not 
attempted  to  disprove  that  with  a  sufficient  amount  of  transport,  ten  miles  of  rail- 
way could  not  be  constructed  in  the  course  of  a  day.  I  have  shown  that  a  railway 
coidd  be  made  to  transport  without  any  difficulty  the  total  weight  of  structure  for 
one  day's  line,  that  is  to  say  ten  miles,  and  if  transport  could  be  provided  at  the 
terminus  of  that  line  to  distribute  the  materials  for  the  next  day's  work,  it  could  be 
done.  I  do  not  quite  understand  what  object  there  would  be  in  establishing  the 
nucleus  of  a  railway  corps  in  India ;  though  it  would  be  of  some  advantage  to 
India,  it  would  not  be  of  much  advantage  to  Grreat  Britain.  We  never  know  when 
the  moment  may  arrive  when  we  shall  want  the  railway  corps,  and  I  do  not  think 
India  is  the  place  to  establish  it.  With  regard  to  the  gradients  more  especially  in 
India  and  Central  Asia,  I  think  you  would  find  many  cases  wordd  occur  in  which  at 
least  a  gradient  of  1  in  20  would  have  to  be  encountered.  In  a  country  so  irregular 
as  Central  Asia,  where  it  is  possible  we  may  have  some  day  to  construct  railways,  I 
do  not  think  you  could  depend  upon  it  that  1  in  30  would  be  the  riding  gradient 
that  you  v/ould  have  to  work  over. 
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Lieutenant-Colonel  Strange,  F.R.S.  :  I  should  like  to  ask  tlie  lecturer  if  he  would 
give  us  his  opinion  as  to  the  relative  cost  of  maintenance.  We  have  not  con- 
sidered the  subject  of  maintaining  these  lines.  I  think  myself  it  is  a  very  important 
part  of  the  matter,  and  I  think  Mr.  Fell's  system  presents  certain  facilities  with 
regard  to  it. 

Captain  Ltjard  :  The  cost  of  maintenance  is  not  a  question  I  have  anticipated  at 
all.  It  is  not  expected  that  a  field  railway  will  be  required  to  last  beyond  a  limited 
period,  and  if  it  is  made  sufficiently  well  in  the  first  instance,  I  anticipate  it  \\ill  last 
out  the  time  lequired  for  the  purposes  of  a  campaign. 

The  Chairman  :  I  will  not  protract  the  discussion,  but  I  have  much  pleasure  in 
conveying  your  thanks  to  Captain  Luard  for  his  valuable  paper. 
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ON  IMPROVED  LIFE-BUOYS,  AND  A  SYSTEM  OE  DECK- 
RAFTS  FOR  SAYING  LIFE  AT  SEA. 

By  Mark  Hamilton,  B.A.,  M.D.,  Surgeon  R.N. 

I  DESIRE  to  occupy  your  attention  for  a  brief  space  this  evening  with 
some  appliances  for  saving  life  at  sea.  I  trust  my  subject  "will  not  seem 
tame  in  comparison  with  those  to  which  we  have  been  so  much  accus- 
tomed in  this  room.  Perhaps  I  should  have  a  better  chance  of  com- 
manding your  interests  if  I  were  bringing  forward  some  tremendous 
implement  of  destruction,  or  even  if  I  could  offer  food  for  your  intel- 
lectual capacities,  and  delight  you  with  some  of  those  beautiful  and 
complex  mechanical  inventions  or  ingenious  scientific  discoveries  such 
as  we  have  heard  here  from  a  Bessemer  or  a  Fronde.  Still,  I  am 
encouraged  by  remembering  that  such  a  subject  as  this  is  sure  to  com- 
mend itself  at  any  time  to  an  assembly  of  Englishmen,  whose  charac- 
teristic it  is,  that  "nothing  human  is  alien  to  them;"  at  this  time 
especially,  after  a  winter  of  unexampled  severity — unparalleled  for  the 
suddenness  and  extent  of  the  disasters  at  sea  on  our  own  shores — 
our  hearts  deeply  stirred  at  the  time,  and  when  every  one  is  asking,  "can 
nothing  be  done  to  mitigate,  if  not  to  prevent  these  terrible  disasters ;" 
and  although  much  has  been  done,  I  think  I  can  show  you  that  much  still 
can  be  accomplished  in  the  same  benevolent  direction.  Terrible  as  is  the 
picture  of  human  life  lost  at  home,  shown  every  year  in  the  Wreck 
Chart,  I  believe  we  have  no  idea  of  the  number  of  poor  fellows  wdio  are 
lost  at  sea,  of  whom  no  one  takes  account,  of  whom  the  only  record  is  a 
wwd  or  two  in  the  loo-  lost  overboard  !  "  Y/lien  men  in  the  merchant 
service  fall  overboard,  which  they  often  do  from  the  defective  condition 
of  the  gear  aloft,  old  and  w^orn  out,  and  kept  too  long  in  use  through 
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motives  of  economy,  I  believe  tlie  cliance  of  tlieir  ever  being  heard  of 
again  is  extremely  small.  The  difficulty  of  getting  their  boats  out  in. 
a  seaway,  short-handed  as  they  usually  are,  and  the  short  time,  if  any, 
in  which  the  unfortunate  man  remains  in  sight,  generally  decide  the 
captain  to  leave  him  to  his  fate,  without  an  effort  to  save  him.  Then 
the  sort  of  thing  which  is  supplied  to  them  in  the  shape  of  life-buoys 
is  generally  most  inefficient,  altogether  incapable  of  sustaining  them  in 
the  water  any  length  of  time,  even  if  they  succeed  in  seeing  and  reach- 
ing it,  and  in  warm  climates,  escape  the  attacks  of  sharks.  Some 
experiments  were  carried  out  two  or  three  years  since  by  Mr.  James 
Greenwood, — then  well  known  as  the  "  Amateur  Casual,"  from  his 
personal  investigations  into  the  state  of  our  casual  wards — on  these 
life-buoys,  purchased  at  random  from  the  slop-sellers  at  the  east  end  of 
London.  They  are  supposed  to  be  made  of  cork,  but  were  found  to  be  com- 
posed of  any  other  material,  shavings,  rushes,  oakum,  straw,  or  any  thing 
to  fill  up  the  space,  their  floating  power  was  therefore  soon  exhausted. 
Of  three  specimens  on  which  he  experimented,  and  which  cost  from  4 
to  6  shillings  each,  ISTo.  1  was  marked  "  warranted  corkwood."  On  a 
weight  of  10  pounds  being  attached,  it  sank  in  an  hour,  proving  it  to  be 
composed  of  straw.  'No.  2,  marked  simply  ''warranted,"  swam  for 
2  hours;  it  was  stuffed  with  rushes.  No.  3,  marked  ''all  cork," 
floated  for  4<  hours ;  it  consisted  of  cork  chips  outside,  about  20  per 
cent,  of  the  bulk,  the  rest,  rushes  and  shavings.  These  ring-buoys  are 
also  supplied  by  contract  to  Her  Majesty's  ships,  but  whether  any  steps 
have  ever  been  taken  to  test  their  efficiency  I  know  not.  A  question 
was  lately  asked  in  the  enquiry  into  the  loss  of  the  "  JN'orthfleet,"  how 
it  happened  that  no  one  was  found  clinging  to  any  of  the  life-buoys 
known  to  have  been  on  board.  Perhaps  these  investigations  may  serve 
to  supply  an  answer. 

I  w^ould  now  speak  of  the  life-buoy  so  well  known  to  every 
one  in  Her  Majesty's  service.  It  is  the  invention  of  Lieutenant 
Cook,  so  long  back  as  1811 ;  since  which  time  I  may  say,  little  or 
nothing  has  been  done  to  improve  it.  I  do  not  think  there  is 
any  one,  who  has  had  any  experience  of  it,  who  will  not  be  found  to 
condemn  it.  Indeed  I  have  often  heard  it  asserted,  that  more  lives 
have  been  lost  through  it,  than  saved.  It  is  rather  a  painful  reflection 
to  think  that  so  much  has  been  done  by  human  ingenuity  in  the  means 
of  destroying  human  life,  and  so  little  in  saving  it.  In  the  Committee 
which  assembled  at  the  Admiralty  last  year  to  investigate  the  subject 
of  lowering  gear  and  life  boats,  the  enquiry — thanks  to  the  energy  of 
Mr.  Bouverie — was  extended  to  life-buoys.  The  testimony  of  nearly 
every  witness  agreed  in  condemning  the  service  buoy  as  useless  and 
dangerous ;  some  going  so  far  as  to  say  it  was  more  calculated  to  drown 
men  than  to  save  them.  The  lightest  judgment  passed  on  it  was,  that 
it  needed  much  improvement.  I  am  pretty  sure  the  experience  of  every 
naval  Officer  who  hears  me,  is  in  accordance  with  that  testimony ;  and 
I  may  mention  here  in  passing,  that  the  only  life-buoy  that  received 
any  commendation,  was  the  one  I  now  show  you.  Several  witnesses 
who  had  seen  it  tried,  some  who  had  had  it  fitted  to  the  ships  which 
they  commanded,  spoke  highly  of  its  practical  merits ;  yet  the  Com- 
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mittee  had  not  a  model  of  it  even  before  tliem,  and  an  application  from 
the  inventors  to  attend  and  explain  its  principle,  was  not  entertained. 

Well,  Sir,  that  Committee  issued  their  Report,  and  gave  us  their 
ideas  of  what  an  efficient  life-buoy  ought  to  be,  but  I  regret  to  say 
they  did  not  ascertain  for  themselves  whether  there  was  not  in  exist- 
ence a  buoy  fulfilling  more  than  their  own  requirements.  The  Com- 
mittee laid  down,  that  an  efficient  life-buoy  should  be  capable  of 
sustaining  a  man  in  the  water  without  effi)rt  on  his  part ;  secondly, 
'that  the  light  on  a  buoy  for  use  at  night,  should  be  so  placed,  as  that 
the  sparks  or  flame  should  not  fall  on  the  man  swimming  to  it,  and 
thirdly,  that  the  light  ought  to  burn  at  least  twenty  minutes.  These, 
in  their  opinion,  are  the  conditions  of  a  good  life-buoy.  It  is  easy, 
I  think,  to  show  that  many  qualities  just  as  necessary  have  been 
omitted.  One  property,  valuable  above  all  others  is,  that  of  discerni- 
bility:  the  life-buoy  should  be  visible  as  long,  and  as  far  off  as 
possible  ;  it  should  be  easy  of  access  ;  it  should  affi^rd  protection  from 
attacks  of  sharks ;  and  if  possible,  have  a  supply  of  fresh  water,  the 
most  valuable  aid  in  recovering  a  man  stunned  by  the  shock  of  sudden 
immersion,  and  the  struggle  for  life  he  perhaps  had,  before  reaching 
the  life-buoy.  Now,  I  ask  how  many  of  these  properties  does  the  life- 
buoy, so  long,  and  now  almost  universally  supplied  to  Her  Majesty's, 
ships,  possess  ?  I  think  I  can  confidently  say  not  one,  yet  these  are 
the  implements  which  the  Committee  pronounce  "  the  best  generally 
known."  With  regard  to  the  property  of  discernibility  in  a  life- 
buoy, I  would  for  a  moment  recall  to  your  recollection  the  sad 
accident  last  year  to  the  boats  of  the  "Ariadne;"  an  event  whick 
caused  such  a  painful  emotion  in  this  country.  It  will  serve  to 
illustrate  the  vital  importance  of  making  a  life-buoy  as  discernible 
as  possible.  When  the  unfortunate  man  first  fell  overboard,  the  buoy 
w^as  of  course  instantly  sent  after  him,  so  that  even  if  he  never  reached 
it,  it  could  not  have  been  far  from  the  place  where  he  fell ;  yet  the 
crew  of  the  boat  sent  to  pick  him  up,  declared,  that  they  had 
never  seen  either  the  man  or  the  life-buoy,  proving  that  they  never 
could  have  been  near  the  place  where  he  fell,  and  of  course  had  no 
chance  of  saving  him,  as  they  did  not  know  whither  to  pull  to  seek  him 
whilst  perhaps  the  unhappy  man  might  have  been  clinging  to  the  buoy, 
and  watching  with  straining  eyes  the  boat  pulling  in  every  direction 
but  the  right  one,  until  it  capsized,  that  is,  if  his  strength  enabled  him 
to  hold  on.  Now,  had  there  been  an  efficient  life-buoy  in  this  instance, 
capable  of  being  seen  at  a  distance  and  efficient  in  other  respects,  the 
boat  would  have  known  whither  to  pull,  the  man  most  probably  would 
have  been  saved,  and  when  the  boat  capsized,  there  would  have  been  an 
implement  at  hand  capable  of  sustaining  at  least  as  many  men  as 
perished.  It  was  this  accident  to  the  boats  of  the  "  Ariadne  "  which 
led  to  the  appointment  of  the  Committee.  In  the  course  of  their 
enquiries  into  this  branch  of  their  subject,  many  excellent  suggestions 
were  thrown  out,  such  as  the  immense  advantage  of  having  a  life-buoy, 
which  being  known  to  be  efficient,  and  capable  of  sustaining  the  men 
until  help  arrived,  and  even  longer,  would  relieve  the  mind  of  the 
Commanding  Officer  from  pressing  anxiety  as  to  the  man's  immediate 
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safety ;  he  could  then  so  much  more  leisurely  and  calmly  see  to  the 
deliberate  and  careful  lowering  of  the  boat  without  riskiug  the  lives  of 
the  crew  by  undue  hurry,  as  is  now  often  the  case.  But  after  all, 
let  me  ask  to  what  practical  result  have  the  labours  of  the  Committee 
tended  ?  So  far  as  I  can  see,  I  am  at  a  loss  to  discover.  Have  we 
had,  or  are  we  likely  to  have  any  practical  test  or  trial  or  means  of 
discovering  which  of  all  these  appliances  is  the  best  for  the  public 
service?  A  short  time  before  the  joresent  Board  of  Admiralty  came 
into  office,  a  series  of  experiments  were  ordered  to  be  instituted  at 
Sheerness  and  Portsmouth  on  the  life-buoys  then  known.  They 
were  thoroughly  carried  out  by  Admirals  Sir  Jas.  Hope  and  the  pre- 
sent Sir  Astley  Cooper  Key,  in  the  presence  of  a  large  number  of 
Officers ;  but  from  that  day  to  this,  nothing  has  been  done  to  act  upon 
those  ex]3eriments  and  reports ;  and  though  this  buoy,  which  I  show 
you,  was  highly  commended,  no  steps  have  even  been  taken  to  supply 
it,  or,  if  possible,  a  better  one,  to  the  service  generally. 

A  few  have  been  fitted  to  the  Indian  troop-ships ;  and  at  the  last 
moment,  on  the  urgent  request  of  Captain  l^ares,  one  was  supplied  to 
the  "  Challenger."  A  distinguished  Officer  lately  called  from  the 
Council  Board  of  this  Institution  to  a  position  of  high  command,  one 
whose  absence  from  amongst  us  for  a  time  we  shall  all  regret,  about  to 
take  his  ship  to  the  antipodes,  applied,  I.  understand,  several  weeks 
since,  to  have  her  fitted  with  one  of  these  life-buoys,  but  only  at  the  last 
moment, — and  I  believe  too  late  to  have  it  made  and  fitted, — was  the 
order  given.  Some  of  you  will  remember  a  similar  story  told  by 
Mr.  Lacon  in  this  room  of  Hill's  lowering  gear  being  ordered  for  the 
"  Challenger"  when  on  the  point  of  sailing;  and  there  being  no  time 
to  fit  it  properly — she  lost  a  boat  in  a  gale  in  the  Channel. 

At  an  exhibition  lately  held  at  the  London  Tavern  in  connection 
with  the  "  JSTorthfleet "  fund,  an  immense  number  of  appliances  were 
exhibited  for  saving  life  at  sea,  and  amongst  them,  a  vast  amount 
of  ingenuity  was  displayed,  and  no  small  interest  was  manifested  by  the 
public  at  the  time ;  but  I  regret  to  think  that  no  practical  result  has 
followed  or  seems  likely  to  follow.  As  one  of  the  Council  of  the  Insti- 
tution, who  was  chosen  to  pass  judgment  on  them,  sensibly  remarked, 
"^Nothing  can  be  really  known  of  their  practical  merits  until  they  are 

practically  tested,"  and  that  I  fear  is  a  consummation  exceedingly 
remote.  Here  is  again  another  instance  of  wasted  energy.  As  a  nation 
we  seem  to  be  sadly  unpractical — our  feelings  efiervesce  ;  the  occasion 
passes  away,  and  leaves  behind  nothing  but  a  residuum,  "flat,  stale, 
"  and  unprofitable."  Would  not  the  proper  thing,  after  such  an 
exhibition  as  that,  be,  to  have  a  practical  trial  by,  say  the  Board  of 
Trade  on  behalf  of  the  mercantile  marine,  and  by  the  Admiralty 
on  the  part  of  the  public  service,  and  find  out  what  are  the  best 
practical  appliances,  and  having  found  them  out,  adopt  them  into 
the  Ilo3^al  Navy,  and  insist  on  their  being  adopted  into  the  merchant 
service  ?  I  know  as  a  fact  that  more  than  one  kind  of  life-buoy  has 
been  brought  to  the  notice  of  the  present  Board  of  Admiralty,  but 
with  wdiat  result  ?  The  last  time  I  was  at  Spithead  I  saw  hanging 
at  the  quarter  of  the  "  Bellerophon  "  a  modification  of  the  old  service 
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buoy,  with  certain  improyements,  no  doubt,  some  of  them  copied  from 
this  buoy.  It  is,  I  believe,  the  invention  of  a  carpenter  in  the  service, 
and  in  the  Liverpool  "  took  a  voyage  round  the  world  in  the  Flying 
Squadron,  but  what  is  its  practical  value  ?  Has  it  been  tried  or  reported 
on,  or  is  it  going  to  be  adopted  ?  Has  it  been  tested  in  competition 
with  any  others  ? 

I  am  not  here  to  sound  the  praises  or  unduly  to  exalt  the  merits  of 
any  particular  invention — but  I  would  impress  most  earnestly  on  the 
minds  of  you,  gentlemen,  who  are  members  of  this  Institution — some 
of  you  who  are,  and  some  who  may  be  at  any  moment  called  to  the 
administration  of  our  naval  affairs,  or  to  hoist  your  flags  in  com- 
mand of  our  fleets,  or  be  appointed  to  commission  our  ships — 
to  look  to  this  serious  defect  in  the  equipment  of  the  ships  in 
which  we  serve.  Do  try  and  use  your  influence  to  have  that 
antiquated,  obsolete,  useless,  nay  dangerous,  implement  misnamed  a 
life-buoy — ought  to  be  called  a  death-buoy — utterly  abolished  out  of  the 
service,  and  something  really  calculated  to  save  life,  adopted  in  its 
room.  It  is  no  defence  of  it  to  say,  as  one  or  two  witnesses  have  said 
here,  that  they  have  seen  men  saved  by  it ;  the  same  might  be  said  of 
an  oar,  a  hencoop,  or  a  spar  ;  but  will  they  trust  to  such  things  in  the 
hour  of  peril,  or  are  we  justified  in  providing  nothing  better  for  the 
rescuing  of  men  and  Ofiicers  who  suddenly  find  themselves  overboard  ? 
I  am  afraid  we  owe  to  the  comparative  rarity  of  the  accident  of  men 
falling  overboard — due  to  the  nerve  and  skill,  agility  and  discipline 
which  distinguish  our  seamen — that  for  so  many  years  nothing  has  been 
done  to  improve  the  service  buoy.  But  happily  we  live  in  times 
remarkable  for  a  vastly  increased  appreciation  of  the  value  of  human  life, 
and  for  a  chivalrous  heroism  ever  impelling  men  to  dare  the  rescue  of 
others'  lives  at  the  hazard  of  their  own.  Do  we  ever  hear  in  these  days 
of  a  man  falling  overboard  without  also  hearing  that  one,  two,  or 
three  men  or  Officers  have  sprung  instantly  to  rescue  him,  hardly 
waiting  to  divest  themselves  of  the  clothes  that  add  so  much  to  their 
danger  ?  Surely  it  is  incumbent  on  us  to  aid  by  all  means  in  our  powder 
such  gallantry  and  devotion.  Let  us  reflect,  moreover,  a  little  on  what  is 
likely  to  happen  in  future  wars  carried  on  at  sea.  How  is  human  life 
most  likely  to  be  destroyed  ?  I  venture  to  say  not  chiefly  by  shot  or 
shell,  not  by  cutlass  or  pistol,  but  by  drowning.  Our  guns  are  few,  if 
tremendous  ;  the  action  will  be  ended  one  way  or  the  other  before  many 
shots  have  been  fired,  or  suddenly,  by  ramming,  or  torpedo.  Are  we 
not  bound,  then,  to  devote  our  attention  and  ingenuity  to  devise  the 
best  means  of  saving  life  from  drowning  ?  I  should  feel  very  proud  if 
I  thought  that  our  meeting  here  to-night  would  do  something  to  pro- 
mote that  end  before  we  find  ourselves  engaged  in  a  war  in  which  every- 
thing will  be  as  new  to  us  as  if  we  had  never  been  at  war  before,  in  which 
we  shall  have  everything  to  learn,  and  in  which  it  will  be  well  for  us,  if 
the  indomitable  pluck  and  nautical  skill  of  our  seamen  be  not  over- 
borne by  the  irresistible  might  of  scientific  invention. 

The  life-buoy,  of  which  this  is  a  model,  consists  of  an  air-tight,  oval, 
thin  metal  casing,  about  16  inches  deep  and  6  inches  across,  form- 
ing a  double  cylinder,  and  having  a  central  space  of  18  inches  by 
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IG,  open  from  top  to  "bottom  for  tlie  reception  of  tlie  person  or 
valuables  to  be  saved.    The  interior  of  this  casing  is  divided  into  two 


parts  by  a  partition  of  metal,  which  is  about  14  inches  from  the  top, 
giving  a  capacity  of  about  3-|  cubic  feet,  and  leaves  a  space  of  2  inches, 
which  is  to  be  kept  as  a  reservoir  for  fresh  water  to  be  used  by  the  person 
saved  in  the  event  of  his  being  compelled  to  remain  adrift  from  his  ship 
by  reason  of  bad  weather,  fog,  &c.  This  water  space  has  two  tubes 
leading  to  the  top  of  the  buoy,  w^hich  are  fitted  with  india-rubber 
nozzles  or  mouth-pieces. 

The  air-tight  casing  or  floating  power  is  sheathed  or  covered  with 
wood  battens,  tongued  together  to  aiford  protection  against  the  stem  of 
a  boat  or  boat-hook  used  in  picking  up  the  buoy,  also  to  prevent  the 
metal  being  bulged,  if  it  strikes  the  side  of  the  ship  in  hoisting.  This 
casing,  which  may  be  made  in  one  or  more  compartments,  and  of  any 
suitable  metal,  is  enclosed  in  an  open  framework  of  iron  or  steel,  con- 
nected by  rivets,  having  a  grating  or  small  platform  at  the  bottom,  on 
which  the  man  stands ;  this  grating  is  about  3  feet  from  the  top  of  the 
buoy,  thereby  leaving  a  man's  vital  organs  (to  use  a  popular  term)  out 
of  the  water.  This  apparatus  is  further  provided  with  two  sta- 
tionary hollow  tubes  or  sockets,  about  If  inches  in  diameter,  passing 
from  top  to  bottom,  each  containing  a  signal  staff  for  the  purpose  of 
indicating  the  position  of  the  buoy  to  the  man  in  the  water,  to  the 
boat  sent  to  rescue  him,  or  to  attract  the  notice  of  a  passing  vessel. 
Each  signal  staff  is  telescopic,  being  formed  in  two  or  more  parts  or 
sections,  fitting  the  one  in  the  other,  the  whole  being  contained  in  the 
stationary  sockets  before  mentioned.    The  signal  staff  is  automatically 
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raised  out  of  its  socket,  on  tTie  buoj  being  "let  go"  by  means  of  a 
weighted  rod  sliding  in  the  stationary  socket.    To  the  telescopic  mast 
or  staff  are  also  attached  port  fires  or  fuzes,  to  serve  as  signal  lights, 
one  being  ignited  by  the  action  of  ^'letting  go,"  while  the  other  is  at 
the  service  of  the  man  in  the  buoy  to  show  his  position  ab  night.  The 
first  or  port  fire  section  of  the  signal  staff  is  raised  out  of  the  socket  by 
means  of  chain  or  copper  wire  rope,  one  end  of  which  is  secured  to  the 
lower  end  of  the  weighted  or  ballast  rods,  and  passing  over  a  sheave 
fitted  to  npper  part  of  stationary  tube  is  attached  to  lower  part  of  port 
fire  section,  working  in  a  slot  or  groove  cut  in  the  stationary  tube.  The 
npper  or  flag  section  of  the  signal  staff  is  raised  in  a  similar  manner, 
one  end  of  the  cord  being  secured  to  the  upper  end  of  stationary  tube, 
and  passing  over  a  sheave  fitted  in  upper  part  of  first  or  port- fire  section 
is  attached  to  lower  end  of  flag  section.    The  flag  attached  to  this 
section  or  table  is  nearly  7  feet  from  the  water.    The  upper  part  of  the 
buoy  floats  6  inches,  and  when  a  man  is  in  it,  about  2|  out  of  the 
water  ;  the  outside  ledge  of  the  buoy,  made  of  an  oval  shape,  is  about 
32  inches  by  30,  and  34  inches  deep,  tapering  from  16  inches,  the  depth 
of  casing  ;  the  interior  18  by  16,  masts  above  water  5  feet ;  weight  of 
whole  about  130  lbs. ;  the  platform  or  grating  is  about  16  by  15  inches. 
The  arrangement  for  suspending  and  letting  go  this  apparatus,  which 
may  be  hoisted  by  any  suitable  tackle,  one  extremely  simple,  consists 
of  two  hollow  tubes  as  davits,  projecting  horizontally  from  the  ship's 
stern  or  quarter,  or  under  the  bridge  end.    A  sliding  bolt  in  each  davit 
taken  into  an  eye  or  loop  on  the  sides  of  the  buoy  next  the  telescopic 
masts  being^  received  into  a  slot  on  the  under  side  of  the  davits,  which 
is  thus  securely  attached.    A  cap  is  fitted  to  rods  between  the  davits 
above  each  signal  staff,  to  prevent  the  latter  rising  into  position,  when 
the  buoy  is  suspended  at  the  davit.    The  buoy  is  detached  by  withdraw- 
ing the  bolts  before  mentioned,  which  are  connected  on  board  by  a  bar, 
having  a  hook  in  the  centre,  over  which  the  trigger  line  for  firing  the 
fuze  is  looped,  thus  the  action  of  firing  and  ^'letting  go"  simultaneous. 
If  the  port  fire  is  not  to  be  ignited,  the  trigger  line  is  detached  from 
the  hook  previous  to  letting  go  the  buoy,  the  line  remaining  pendant 
from  the  port  fire-pan,  so  that  the  means  of  igniting  the  same  always 
remains  at  the  command  of  the  person  in  the  buoy.    There  has  been 
lately  brought  to  our  notice  in  this  Institution  the  self-igniting  signal  of 
Mr.  Holmes,  which  seems  an  invention  admirably  suited  for  life-buoys  at 
night.    It  is  inextinguishable,  burning  on  the  surface  any  length  of  time, 
thus  fulfilling  two  of  the  requirements  of  the  Committee,  viz.,  avoiding 
sparks  and  fire  on  the  man's  face,  and  burning  a  sufficient  time.  It 
made  a  brilliant  show  on  the  Serpentine,  in  the  exhibition  of  "  night- 
signals"  of  the  "Northfleet"  Committee.    It  seems  the  best  thing  yet 
discovered  for  the  purpose,  and  it  is  proposed  to  adapt  it  to  this  buov. 
Corks  or  other  floats  are  attached  to  the  upper  rim  of  the  iron  frame- 
work of  the  buoy,  with  bights  of  rope  to  catch  at,  so  as  to  sustain  a 
number  of  men  hanging  on.    In  pointing  out  the  advantages  of  this 
buoy,  it  may  be  noticed,  that  it  is  capable  of  sustaining  a  boat's 
crew,  by  holding  on  to  the  floats  and  bights,  that  it  carries  fresh  water 
enough  to  sustain  life  for  days  should  the  man  be  lost  sight  of,  or  the 
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weather  be  too  bad  to  pick  him  np,  that  in  the  event  of  a  man  in 
the  buoy  losing  his  ship  altogether,  it  affords  great  additional  chance  of 
saving  his  life,  from  the  facts  of  his  having  water  to  drink,  signal-fire  at 
night,  and  signal-flags  by  day,  nearly  7  feet  high,  always  flying  so  as  to 
attract  passing  ships ;  it  affords  complete  protection  from  sharks ;  it 
can  be  hoisted  up  with  a  man  in  it,  without  having  to  lower  a  boat  or 
send  men  outside  the  ship ;  and  that  in  the  case  of  the  total  loss  of  the 
ship,  all  ship's  papers,  chronometers,  and  other  valuables  might  be 
stowed  in  it,  certain  of  being  eventually  picked  up  by  some  passing 
ship. 

The  life-rafts  (of  which  I  regret  I  am  unable  to  bring  before  you  a 
model  this  evening),  though  perhaps  not  always  applicable  to  men-of- 
war,  ought  to  be  of  vital  importance  to  merchant  and  passenger  ships  ;  in 
fact,  it  ought  to  be  enacted  by  the  Board  of  Trade  that  no  such  ship 
should  sail  without  some  such  appliance.    It  is  proposed  to  fit  the  sky- 
lights, deck- seats,  bridges,  or  roofs  of  deck-houses  with  air-tight  com- 
partments, somewhat  similar  in  construction  to  the  life-buoy;  and  by  a 
simple  arrangement  of  chains  and  spring  hooks,  to  connect  them 
together,  and  thus  make  one  large  and  safe  raft.    Each  compartment  of 
this  raft  may  have  a  supply  of  fresh  water  always  available,  and  if 
fitted  with  telescopic  masts,  will  have  signal  fires  to  use  at  night,  and 
signal-flags  by  day.    It  will  be  observed  that  no  preparation  is  required 
to  connect  these  seats  and  skylights  into  a  raft,  the  masts  and  water- 
tanks  being  similar  to  those  used  in  the  life-buoys.    To  show  how  much 
space  may  be  utilised  without  taking  up  more  room  than  the  ordinary 
seats  and  skylights,  suppose  the  upper  deck  to  be  fitted  with  one  sky- 
light and  four  deck  seats,  the  skylight  is,  say,  12  feet  long  and  6  feet 
wide,  having  an  aperture  9  feet  long  and  3  feet  wide,  thus  having  the 
seats  of  skylight  18  inches  high  and  18  broad,  then  the  four  deck  seats 
being  12  feet  long,  18  inches  Avide,  18  high,  will  give  altogether  175 
cubic  feet  of  enclosed  air  space  and  144  square  feet  of  standing  or 
sitting  room,  more  than  sufficient  for  50  persons.    The  lower  part  of 
aperture  of  skylight  should  be  fitted  with  two  broad  flaps  of  large- 
meshed  netting,  so  as  not  to  exclude  air  or  light  when  used  as  a  sky- 
light, and  serve  as  a  floor  for  standing  on  when  floating  in  the  water. 
These  rafts  always  serving  as  necessary  articles,  might  be  made  to  take 
the  place  of  those  numerous  and  expensive  lifeboats  which  merchant 
ships  are  now  compelled  to  carry,  but  which  are  so  seldom  found  avail- 
able when  wanting.    Thanking  you  for  the  kind  indulgence  with  which 
you  have  listened  to  me,  I  shall  only  add,  "  Si  rectius  isto  novisti,  can- 
"  didus  imperte,  si  non,  hoc  utere  mecum." 

Mr.  Holmes,  electric  engineer  :  As  proprietor  of  the  light  that  Dr.  Hamilton  has 
spoken  of  in  connection  with  the  life-buoy,  I  may  be  allowed  to  point  out  that  one 
of  the  great  values  of  the  signal  attached  to  a  life-buoy  is,  that  it  shall  be  self-igniting 
£lnd  also  inextinguishable.  I  do  not  think  Dr.  Hamilton  quite  explained  that  this  signal 
when  the  buoy  falls  into  the  water,  lights  itself.  If  an  ordinary  life-buoy  is  thrown 
over  on  a  dark  night  it  is  almost  impossible  for  a  drowning  man  to  find  it,  and  also 
it  is  impossible  for  the  vessel  to  find  the  buoy  and  the  man,  even  supj^osing  he  succeeds 
in  reaching  it.  By  having  a  signal  which  ignites  in  the  act  of  falling  into  the  water, 
you  overcome  one  of  the  chief  obstacles  to  the  saving  of  life.  I  do  not  Avish  to  enlarge 
on  the  merits  of  my  new  light,  but  at  present  it  certainly  does  fulfil  three  very  im- 


DECK-EAFTS  FOR  SAVING  LIFE  AT  SEA. 


733 


portant  conditions  :  it  is  inextinguisliable  in  tlic  water ;  it  ignites  on  contact  with 
the  water  ;  and  it  will  continue  burning  fully  one  hour. 

Captain  Calvee,  R.N. :  Dr.  Hamilton  remarked  on  the  possibility  of  hoisting  this 
buoy  up  with  a  man  in  it,  but  I  did  not  exactly  understand  from  his  description  how 
the  buoy  is  to  get  to  the  ship.  I  do  not  suppose  the  man  in  the  buoy  has  the 
means  of  propelling  it  towards  the  ship  ;  in  fact,  the  ship,  under  sail,  will  have  to 
pick  up  the  buoy,  which  every  seaman  knows  is  a  very  awkward  and  nearly  impos- 
sible thing  to  do.  I  have  been  4.4  years  in  the  naval  service,  continuously  en- 
gaged, and  have  often  seen  the  old  life-buoy  let  go,  and  so  far  as  my  memory 
serves  me,  I  never  knew  a  man's  life  saved  by  it.  There  is  one  thing  in  the 
Doctor's  life-buoy  which  is  extremely  meritorious,  that  is  its  visibility.  Now, 
as  a  practical  surveyor  I  have  been  usually  in  the  habit  of  using  floating  objects, 
and  I  have  had  no  difficulty  whatever  at  a  distance  of  five  miles  in  reflecting 
a  floating  object  in  the  water.  If  that  be  so,  it  is  quite  clear  if  the  Doctor  has  any 
means  of  attaching  tube  flags  to  that  buoy  it  will  really  be  a  most  valuable  addition. 
I  cannot  conceive  anything  more  important  than  that.  Without  knowing  of  the 
failure  of  the  upper  mast,  I  should  have  ventured  to  predicate  that.  It  would  be 
difiicult  indeed  for  a  buoy  to  go  fairly  into  the  water  free  of  everything  without 
damage  to  your  upper  or  top  mast.  Therefore  I  should  sooner  see  some  flag 
attached  to  your  lower  section,  which  would  be  ready  to  be  unfurled  by  the  man 
when  he  gets  to  it.  Then  another  great  merit  as  compared  with  the  old  buoys  is,  that 
when  once  the  man  is  in  it,  there  is  no  need  of  any  further  personal  exertion  ;  that 
is  a  very  important  thing.  The  whole  thing  strikes  me  as  being  a  most  valuable  im- 
provement upon  the  buoy  which  I  have  been  used  to  see  during  service  at  sea. 

Dr.  Hamilton  :  You  spoke  of  the  man  in  the  buoy  getting  into  the  ship.  Sup- 
posing he  is  towed  by  the  boat  sent  to  pick  him  up,  of  course  it  is  a  great  advan- 
tage that  the  man  should  be  able  to  be  hoisted  up  just  as  he  is. 

Captain  Calyee  :  I  understood  you  to  say  the  buoy  might  be  hoisted  up  without 
the  necessity  of  lowering  a  boat ;  that  is  the  point  that  struck  me. 

Dr.  Hamilton  :  The  weather  might  be  very  bad,  too  bad  to  lower  a  boat ;  at  the 
same  time  the  ship  might  work  up  to  where  the  man  was  in  the  buoy,  and  you  must 
remember  that  in  this  buoy  a  man  will  be  sustained  for  hours.  That  is  a  very  im- 
portant point  to  anyone  who  has  had  the  experience  of  seeing  a  man  trying  to  cHng 
on  to  the  old  man-of-war's  buoy  when  there  is  no  sea  on,  for  it  is  impossible  to  do  it 
when  there  is  a  sea  on.  It  is  impossible  that  he  can  hold  on  to  the  buoy  for  any 
length  of  time,  even  in  smooth  water.  But  here  is  a  buoy  which  will  sustain  a  man 
for  a  very  long  time,  and  in  the  case  of  a  merchant  vessel  w^hicli  is  short  handed  and 
cannot  lower  boats,  the  man  might  be  in  the  buoy  long  enough  for  the  ship  to  work 
up  to  him  and  pick  him  up  without  lowering  the  boat  at  all.  With  regard  to  the 
masts,  of  course  the  masts  are  an  invaluable  property  of  the  buoy.  The  discerni- 
bility  of  this  buoy  and  the  utter  impossibility  of  seeing  the  service  buoy  at 
any  distance  from  the  ship,  are  in  strong  contrast.  The  masts  are  most  valuable.  I 
quite  approve  of  the  idea  of  Captain  Parkyn,  H.M.S.  "  Crocodile,"  of  adopting  two 
light  ash  rods  to  carry  small  flags.  Then  as  to  the  accessibility  of  the  buoy,  the  man 
swims  to  it,  he  takes  hold  of  the  bights  or  the  floats,  and  he  gradually  draws 
it  to  him,  he  cants  it  over  and  gets  in,  and,  as  I  myself  have  seen  in  the  expe- 
riments at  Portsmouth  and  Sheerness,  the  ease  with  Vvdiich  the  man  gets  in,  is 
something  wonderful. 

Captain  Bourchiee,  R.N. :  I  may  say  I  have  seen  it  myself  with  one  man 
inside  and  eight  men  holding  on  with  their  chests  above  the  Tvater.  As  to  getting 
into  the  buoy,  to  use  the  words  of  one  man,  it  was  just  as  easy  as  stepping  into  a 
carriage. 

The  Chaieman  :  I  am  sure  you  will  allow  me  to  return  your  thanks  to  Dr.  Hamil- 
ton for  the  excellent  paper  he  has  given  us. 


^GRIFFITHS'  PATEOT  BOW-  AND  STERN-SCREW  STEAM- 
SHIP. 

By  R.  Griffiths,  Esq.^' 

Haying  taken  great  interest  in  the  propulsion  of  screw  steam- ships  for 
several  years,  and  being  fully  alive  to  the  vast  importance  of  steam 
navigation  both  for  war-  and  also  for  mercantile- ships, — to  the  improve- 
ment of  which  propulsion  I  have  devoted  a  great  deal  of  my  life, — I 
trust  that  I  shall  be  pardoned  for  occupying  your  time  by  calling  your 
jxttention  to  a  few  practical  suggestions  that  I  wish  to  make,  and  also 
for  bringing  before  you  the  results  of  a  series  of  experiments  which  have 
occupied  me  for  nearly  two  years,  first  upon  working  models,  and 
latterly  upon  a  small  screw-steamer,  the  "Alpha,"  by  means  of 
which  trials  I  have  arrived  at  conclusions  which  will,  in  my  opinion, 
form  the  basis  of  a  new  and  improved  system,  or  arrangement  for 
working  screw  steam-ships. 

Since  the  introduction  of  my  improvements  in  screw-propellers  in 
the  year  1849,  there  have  been  numbers  of  patents  for  improvements 
in  screw-propellers ;  but  the  only  one  of  these  so-called  improvements 
that  has  stood  the  test  of  time  and  practical  working,  has  been  that  of 
the  enlargement  of  the  boss,  and  the  making  the  blades  narrow  at  the 
points  and  wide  at  the  roots,  in  contradistinction  to  the  plan  generally 
used  priot  to  that  date,  which  plan  was  the  reverse  of  that  I  both  then, 
:and  since,  have  advocated. 

I  have  tried  several  alterations  in  the  form  of  the  screw  without, 
however,  obtaining  any  material  improvement  in  the  results,  and  my 
experience  has  led  me  to  believe  that  no  real  good  is  to  be  looked  for 
in  the  mere  alteration  of  the  form  of  the  screw  itself,  that  subject 
b)eing  exhausted  ;  and  that  if  any  further  advance  is  to  be  made  in  screw 
propulsion,  it  must  be  sought  in  the  manner  and  position  in  which  the 
screw  is  to  be  applied  to  the  ship,  or,  in  other  words,  the  manner  of 
applying  the  propeller  to  the  object  to  be  propelled ;  it  being  borne  in 
mind  that  experience  has  shown  that  the  greater  the  length  of  a  steam- 
ship in  proportion  to  her  beam,  the  greater  also  are  her  economic 
advantages. 

*  Kead  at  the  Evening  Meeting  on  Monday,  June  IGtli,  1S73. 
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Our  own  reason  tells  ns,  and  the  assertions  of  tried  sailors  confirm 
US  in  the  opinion,  that  a  vessel  of  400  to  500  feet  in  length  and  45  to 
50  feet  beam  would  be,  should  her  engines  break  down  in  a  heavy  sea, 
a  perfectly  unmanageable  mass,  unless  indeed  such  a  vessel  happened 
to  have  the  advantage  of  a  breeze,  which,  by  means  of  her  canvas, 
would  give  her  a  speed  of  about  four  knots  an  hour,  or  at  any  rate 
sufficient  to  obtain  steerage  way  and  cause  her  screw  to  revolve,  and 
the  probability  is  that,  unless  her  canvas  would  give  her  that  speed, 
she  would  get  into  the  trough  of  a  sea  and  would  share  the  terrible  fate 
of  many  large  and  first-class  ships  which  have  not  been  seen  or  heard  of 
after  leaving  their  port  of  departure. 

In  order  to  avoid  some  of  the  difficulties  and  dangers  that  now 
attend  screw  ships  and  also  to  improve  their  speed,  it  occurred  to  me 
that  if,  in  addition  to  the  screw  at  the  stern,  another  propeller  were 
applied  in  the  bow  of  the  ship,— both  screws  being  placed  in  tunnels 
formed  in  the  sides  of  the  ship  so  as  to  be  protected  from  coming  in 
contact  with  such  objects  as  a  ship's  anchor  or  cable, — it  would  be  the 
means  of  avoiding  a  great  many  of  the  difficulties  and  dangers  now 
attendant  upon  such  ships. 

In  order  to  test  the  truth  of  my  supposition,  I  had  models  prepared 
with  strong  clock-work  springs  to  work  the  screws,  in  a  manner 
similar  to  that  which  I  employed  when  experimenting  upon  my  first 
improvement  in  the  screw-propeller. 

Model  No.  1  delivered  the  water  on  each  side  of  the  bow,  and 
this  bow-screw  alone  gave  a  result  which,  so  far  as  speed  is  con- 
cerned, was  as  good  as  that  obtained  from  the  stern-screw  worked  in 
the  ordinary  way ;  and  when  reversed  to  drive  the  model  astern,  it 
showed  a  decided  superiority  over  the  stern-screw  worked  in  the  ordi- 
nary way. 

I  afterwards  had  made  Model  Xo.  2,  which  delivered  the  water  from 
the  bow-screw  underneath  the  ship,  and  took  in  the  water  for  the  stern- 
screw  from  underneath,  so  that  both  ends  of  the  ship  were  made 
the  same  below  the  water  line;  this  I  found  to  be  the  best  arrange  - 
ment,  as  the  bow-screw  itself  gave  a  better  result,  in  consequence  of  the 
water  discharged  from  the  screw  meeting  with  a  greater  resistance, 
giving  the  same  eff'ect  as  is  now  produced  by  lowering  the  screw,  and 
thereby  obtaining  a  deeper  immersion  of  the  blades. 

Another  great  advantage  may  be  obtained  by  this  method  of  placing 
the  screw,  and  that  is,  that  the  screw  may  be  made  to  discharge  any 
bilge  water  or  any  great  leakage  that  may  happen  to  take  place  in  the 
vessel. 

This  may  be  effected  by  having  a  discharge  from  the  bilge  to  the  for- 
ward edge  of  the  screw  in  the  stern-tunnel,  when,  by  opening  a  sluice- 
cock  or  valve,  the  screw  will  draw  its  supply,  or  a  portion  of  it,  from 
the  bilge,  or  the  inside  of  the  ship,  instead  of  from  the  open  stern,  as 
shown  in  the  drawings. 

Model  No.  3  is  of  the  steam- ship  "Alpha,"  as  she  was  first  constructed, 
but  she  was  afterwards  cut  in  two,  and  8  feet  added  to  her  length, 
making  her  50  feet  long  and  9  feet  beam.  On  one  side,  are  the  tunnels 
as  fitted,  and  the  other  side  shows  what  she  ought  to  be  if  my  system 
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had  been  correctly  carried  out,  which  would  no  doubt  have  given  a 
mnch  better  result  than  was  actually  given  by  the  trials.  This  I  have 
proved  by  my  former  experiments  with  models  properly  constructed. 

Model  'No.  1  I  first  had  made,  with  its  discharge  openings  on  the  side 
of  the  ship,  and  No.  2  with  the  discharge  openings  underneath  the 
ship. 

A  series  of  experiments  with  these  models  were  conducted  by 
Mr.  Bevis,  the  manager  of  Messrs.  Laird  Brothers,  in  a  trough  50  feet 
long,  the  boat  being  worked  by  the  springs  that  are  now  in  the  model, 
and  wound  up  the  same  number  of  turns  for  each  run,  the  time  being 
taken  and  the  winding  done  by  Mr.  Bevis,  which  experiments  gave  the 
following  results,  taking  an  average  of  three  runs  : — 

First  three  runs,  with  the  screw  at  the  bow  in  the  open  water,  the 
time  was  90  seconds  and  511  revolutions  of  screw. 

Second  three  runs,  with  the  screw  in  the  bow- tunnel,  71  seconds  and 
450  revolations. 

Third  three  runs,  screw  at  the  stern  in  the  open  water,  on  the  old 
system,  80  seconds  and  493  revolutions. 

Fourth  three  runs,  screw  at  the  stern  in  the  tunnel,  66  seconds 
and  430  revolutions.  With  one  engine  at  the  stern-screw  and  one 
engine  at  the  bow-screw  in  the  tunnels,  it  was  46  seconds  and  416 
revolutions. 

The  result  of  some  trials  made  on  the  steam-ship  "Alpha,"  at  Lynn, 
on  the  14tli  and  15th  May  last,  showed  that  160  revolutions  -per  minute 
of  the  stern  screw  alone  gave  a  mean  speed  in  eight  runs  of  4*921, 
screw  working  in  the  tunnel. 

160  revolutions  per  minute  of  the  same  screw  gave  a  mean  speed  in 
eight  runs  of  4*626,  screw  working  in  the  open  water  in  the  ordinary 
way. 

160  revolutions  of  both  bow-  and  stern-screw  together,  gave  a  mean 
speed  in  four  runs  of  5*820. 

By  cubing  the  speed  of  the  runs  with  the  screw  working  in  the 
tunnel  and  in  the  open  water,  it  gives  20  per  cent,  less  power  required 
by  the  screw  when  working  in  the  tunnel  to  obtain  the  same  speed  as 
when  working  in  the  ordinary  way. 

The  steamer  ''Alpha"  is  now  at  Lynn,  and  any  persons  that  may 
desire  to  witness  some  trials  made  with  her  can  do  so  by  giving  one  or 
two  days'  notice  to  that  effect ;  but  such  trials  must  be  completed  this 
week,  as  the  owner  is  on  the  point  of  removing  his  vessel. 

From  the  above  facts,  and  trials  that  I  have  since  made  with  the 
"  Alpha,"  I  can  confidently  assert  that  the  advantages  enumerated 
below  w411  be  found  to  exist  over  the  present  system  of  steam-ship 
propulsion. 

1st.  A  considerable  gain  in  speed  or  with  reduced  engine-power, 
the  same  speed  is  obtained  as  by  the  stern- screw  alone,  but  with  a  con- 
siderable saving  of  fuel ;  a  matter  of  vital  importance  at  the  present 
time. 

2nd.  Complete  protection  to  the  screws  and  rudders  is  insured  by 
the  tunnels,  thereby  avoiding  the  breakages  of  the  exposed  screws  and 
rudders  now  frequently  occurring  in  screw-ships. 
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3rd.  In  order  to  obtain  the  same  propelling  power  as  witli  the  single 
screw,  tlie  bow-  and  stern-screws  only  require  to  be  one-half  the  diame- 
ter of  the  single  screw,  and  being  fixed  as  low  down  as  possible,  the 
engines  and  screw  shafts  are  more  safely  placed  in  the  ship ;  the  bow 
and  stern-screw  propellers  being  of  smaller  dimensions  than  in  the 
single  screw  ship,  smaller  engines  will  be  required,  thereby  effecting  a 
great  saving  of  weight  and  expense. 

4th.  There  is  no  vibration  from  the  action  of  the  screw-propellers 
when  working  in  the  circular  tunnels. 

5th.  A  ship  with  bow-  and  stern-propellers  can  be  stopped  when 
going  at  full  speed  in  less  than  one-half  the  time  and  distance  that  a 
ship  can  be  with  a  stern-screw  only.  When  the  bow-screw  is  reversed 
the  bow-rudder  will  act  on  the  ship  immediately,  whereas  in  stopping 
and  reversing  the  engines  of  ships  with  stern-screws  only^  the  momen- 
tum will  carry  them  in  a  straight  line  a  considerable  distance,  owing 
to  the  stern-rudder  not  acting  when  the  screw  is  stopped  or  reversed. 
The  effect  of  this  must  be  at  once  apparent,  as  in  one  case,  not  only  is 
the  speed  reduced  in  less  time,  but  the  ship  can  be  rapidly  turned  from 
her  course,  owing  to  the  immediate  action  of  the  bow-rudder,  while  in 
the  other  case  the  ship  proceeds  in  a  straight  line  until  the  speed  is 
checked  by  the  action  of  the  reversed  screw  or  the  exhaustion  of  her 
momentum. 

6th.  It  will  do  away  with  the  racing  of  the  engines  when  in  a  heavy 
sea.  With  single-screw  ships  when  the  screw  comes  partially  or  wholly 
out  of  the  water  the  engines  get  released  from  their  work,  so  that 
without  great  care  on  the  part  of  the  engineers  in  checking  the  steam 
they  are  liable  to  become  disabled ;  besides  this,  the  ship  loses  its  mo- 
mentum, whereas  by  the  proposed  system  the  stern- screw  cannot  lose 
its  water  unless  the  stern  and  part  of  the  keel  are  lifted  out  of  the 
water,  as  the  supply  of  water  to  the  screw  is  taken  from  underneath 
the  ship. 

rth.  By  reversing  the  bow- screw  the  ship  will  stop  while  both 
screws  are  working,  so  that  by  the  action  of  the  bow-  and  stern-rudders, 
the  ship  will  turn  round  on  her  centre  either  way  without  moving 
either  backwards  or  forwards. 

8th.  Great  safety  will  be  ensured  by  working  the  bow-  and  stern- 
propellers  with  separate  engines ;  for  should  either  of  the  engines 
or  screws  get  disabled,  the  other  will  be  able  to  propel  the  ship  at  about 
four-fifths  of  her  speed  to  the  end  of  the  voyage. 

I  believe  that  by  applying  engines  and  propellers  in  this  manner  at 
each  end  of  a  vessel,  say  of  about  600  ft.  in  length,  with  45  ft.  beam, 
and  allowing,  say,  600  h.-p.  for  the  stern-engines  and  400  h.-p.  for  the 
bow-engines,  an  average  speed  of  400  knots  per  day  might  be  obtained, 
and  the  passage  between  Liverpool  and  New  York  would  be  reduced  to 
an  average  of  from  7  to  8  days. 

A  ship  with  its  machinery  arranged  on  this  plan,  would  work  with 
comparatively  little  pitching  in  a  heavy  sea,  because  the  weight  of 
water  in  the  screw-tunnel  at  the  bow  would  prevent  the  bow  from 
rising  too  suddenly,  and  when  the  bow  is  up  and  partially  or  completely 
out  of  the  sea,  the  water  would  run  out  of  the  tunnel  and  lighten 
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the  bow,  so  that  it  would  dip  more  easily  and  not  so  deeply  when  going 
down  again. 

Another  great  advantage  obtained  by  this  arrangement,  will  be  the 
additional  cargo  space  gained  along  the  centre  of  the  vessel.  The 
entire  middle  part  of  the  ship  will  now  be  available  for  saloons  and 
cabins,  free  from  the  unpleasant  vibration  caused  by  the  engines  and 
the  screw-shaft,  and  be  relieved  from  the  disagreeable  odours  of  the  oil 
and  tallow  used  for  the  machinery,  and  from  the  noise  of  emptying  the 
ashes  at  night,  &c.,  &c. 

A  ship  constructed  on  this  plan  would  not  require  above  two-thirds 
the  draught  of  water  that  is  necessary  for  long  narrow  ships  with  a  single 
screw.  In  any  ship  that  requires  500  h.-p.  or  upwards  with  direct 
acting  engines,  the  screw-propeller  requires  to  be  20  feet  diameter  or 
upwards,  and  consequently  the  ship's  draught  of  water  will  be  23  feet  or 
upwards  so  as  to  get  the  screw  well  immersed ;  whereas  with  a  screw 
at  both  ends  of  the  ship,  two  14-feet  screw^s  would  give  the  same  pro- 
pelling surface  as  one  of  20  feet,  and  would  only  require  16  or  17  feet 
draught  of  water.  When  screw-ships  are  in  a  heavy  sea,  the  screw  is 
often  partially  or  wholly  out  of  the  w^ater  and  has  then  no  propelling 
power.  In  long  heavy  ships,  one  cause  of  their  success  arises  from 
their  momentum,  which  when  once  raised,  any  ordinary"  irregularity  on 
the  surface  of  the  water  is  gone  through  without  being  felt,  but  when 
the  sea  is  so  rough  as  to  cause  the  screw  to  be  frequently  out  of  the 
water,  it  materially  retards  the  momentum  of  the  ship  ;  whereas  when  a 
ship  has  a  screw  at  each  end,  when  one  of  them  is  up  and  out  of  the 
water,  the  other  is  sure  to  be  well  immersed,  and  thus  keep  up  the 
momentum  of  the  ship,  and  her  speed  would  not  be  retarded  as  in  the 
other  cases. 

Captain  HoSEASO^f,  R.N.  :  Mr.  Griffiths  is  a  gentleman  well  known  to  us  all  as  a 
great  improver  of  the  screw-propeller,  and  the  present  patent  brought  before  lis  will, 
I  conceive,  lead  to  its  nearly  universal  adoption,  for  it  vdW  greatly  develop,  I 
imagine,  both  the  saiKng  and  steaming  qualities  of  all  vessels  to  which  it  may  be 
applied.  Mr.  Griffiths  has  directed  our  attention  to  the  fact  of  the  great  and  rapidly 
increasing  length  of  steamers — formerly  a  length  of  only  four  times  the  beam  was 
deemed  sufficient,  now  6,  7,  8,  and  even  12  times  is  required — this  great  increase  of 
length,  although  most  favourable  to  economy  of  power,  en/o,  fuel,  has  been  found 
materially  to  prejudice  the  several  vessels'  steering  qualities  ;  great  comparative  length 
also  has  led  to  a  great  increase  of  the  tonnage  or  size  of  all  steamers,  and  with  it,  a 
demand  for  far  larger  screws,  and  this  necessitates  that  steamers  should  be  con- 
structed with  great  draught  of  water — a  very  great  disadvantage  as  a  general  rule. 
Mr.  Griffiths  claims,  for  his  invention,  eight  advantages  over  the  ordinary  propeller, 
;and  I^think  he  proves  them  clearly.  But  I  believe  that  there  is  another  advantage  which 
lie  has  entirely  overlooked,  viz.,  that  his  mode  of  applying  his  pro]3ellers  will  greatly 
facilitate  the  use  of  canvas  whilst  under  steam.  All  steamers,  either  constructed 
with  the  screw  or  j)addle,  find  it  nearly  impossible  to  carry  after-sail  when  on  a  wind, 
from  the  tendency  that  they  have  to  gripe,  or  fly  up  in  the  wind.  Now  I  con- 
ceive that  the  power,  as  he  proposes  to  apply  it,  divided  between  both  extremities 
of  the  ship,  may  remedy  this  great  defect,  and  will  thus  enable  more  canvas  to 
be  carried  when  under  steam — this  combined  action  of  steam  and  sail  leads  to 
a  great  economy  of  fuel — for  the  wind  costs  nothing,  and  yet  we  increase  its 
intensity  over  the  area  of  the  canvas,  especially  when  the  true  wind  is  on  the 
quarter  or  beam.  If,  for  example,  a  steamer  was  sailing  with  the  wind  on  the 
quarter  witli  steering  sails,  &c.,  going  4  knots  an  hour  under  canvas  alone — 
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you  could  easily  accelerate  this  velocity  to  8  or  9  knots,  witli  tlie  use  of  a  very 
small  portion  of  steam,  considerably  less  than  that  two  boilers  produce  out  of 
four.  This  accelerated  velocity  to  8  or  9  knots  would  oblige  the  taking  in  of  all  the 
steering  sails  and  the  bracing  sharp  up,  but  the  intensity  of  the  pressure  of  the 
wind  on  the  area  of  the  remaining  canvas  would  be  increased  greatly  by  the  accele- 
rated velocity  of  the  vessel  through  the  water,  and  is  thus  made  to  act  as  a  stronger 
motive  power.  Unfortunately  the  tendency  of  all  steamers  to  gripe,  renders  all  after- 
sail  under  these  conditions  nearly  unavailable,  at  least  I  found  this  to  be  the  case  in 
experiments  conducted  by  me  over  75,000  nautical  miles,  and  with  no  one  to  limit 
my  expenditure  of  fuel. 

It  is  important  to  bear  in  mind,  when  we  are  considering  the  value  of  Mr.  Grriffiths', 
propeller,  that  a  mean  average  velocity  of  8  or  9  knots  an  hour  can  readily  be 
obtained  by  the  combined  action  of  steam  and  sail,  and  that  the  odds  are  always 
about  three  to  one — except  in  opposing  trade  winds — that  some  canvas  can  be  made 
to  stand.  But  our  present  large  screws  militate  sadly  against  a  vessel's  sailing 
qualities,  when  under  sail  alone,  and  prevent  the  carrying  of  after-canvas  when  under 
steam  and  sail. 

I  have  mentioned  a  velocity  of  8  or  9  knots,  as  that  I  imagine  to  be  a  good  service 
speed  for  merchant  vessels  and  men  of  w^ar.  With  fast  mail-boats  going  12  or 
13  knots  an  hour,  the  change  of  the  direction  of  wind,  would  be  too  great  to  render 
canvas  often  available,  unless  going  with  the  wind  dead  aft. 

The  economy  of  Mr.  Grrifliths'  new  propeller  would  be  very  great  whilst  running 
before  a  monsoon  or  trade  wind,  for  when  in  its  place,  available  at  a  moment's 
notice,  under  canvas  alone,  it  would  not  retard  the  vessel's  velocity  in  any  material 
manner.  Now  the  value  of  having  steam  in  a  ship,  is  the  ability  wdiich  it  gives  to 
keep  up  any  determined  average  velocity,  but  if  the  sails  will  alone  do  this,  we  need 
not  apply  steam.  We  know  that,  in  a  run  from  Aden  to  Bombay,  or  from  Point  de 
Galle  to  Achen  Head  in  the  S.W.  monsoon,  the  wind  alone  will  drive  a  vessel  at  the 
rate  of  8  or  9  knots  an  hour,  even  when  only  jury -rigged ;  and  with  the  wind,  a 
current  of  from  2  to  4  knots  an  hour  is  usually  running,  so  that  such  vessel,  if  not 
impeded  by  her  screw,  may  count  on  passing  over  the  ground  at  the  rate  of  10  to 
12  knots  an  hour. 

As  much  science  is  required  in  the  handling,  as  in  the  construction  of  steamers,  and 
private  companies  and  the  Board  of  Admiralty  are  simply  spending  thousands  a 
year  unnecessarily  when  they  neglect  seriously  to  attend  to  these  matters.  I  am  one 
of  those  gentlemen  who  have  been  at  issue  with  Mr.  Reed  on  a  very  important 
point.  He  wished  to  lead  you  to  imagine  that  a  short  ship  can  be  made  to  go  as 
fast  as  a  long  ship.  If  so,  the  whole  Institution  of  Engineers,  and  the  ship-builders 
are  wrong  in  constructing  ships,  for  they  are  going  on  increasing  the  length,  and 
thus  making  a  small  power  do  an  enormous  amount  of  work.  If  Mr.  Eeed  had 
confined  himself  to  the  advantage  it  is  to  a  man-of-war  to  be  short,  for  the 
faciUty  of  turning,  that  would  have  been  another  affair  altogether ;  but  we  must 
not  allow  our  minds  to  be  diverted  from  the  most  important  fact  of  the  value  of 
length.  Mr.  Grriffiths  has  pointed  out  to  you  that  as  the  length  increases^  the  action 
of  the  screw  upon  it  decreases.  He  has  also  pointed  out  that"  these  long  ships 
in  the  trough  of  the  sea  might  be  entirely  at  the  mercy  of  the  waves,  a  point  in 
which  I  perfectly  agree,  and  under  those  conditions,  I  think,  as  the  length  of  ships, 
on  the  score  of  economy,  must  be  increased,  Mr.  Grriffiths  is  bringing  forward  a  very 
clever  invention  to  remedy  the  defect  of  the  great  additional  length,  or  the  one  weak 
point  of  the  increase  of  length  that  I  have  alluded  to.  He  shows  us  also  that 
instead  of  the  one  screw  being  20  feet  in  diameter,  you  may  have  two  of  fourteen, 
Now  I  need  not  say,  for  mercantile  ships  as  well  as  for  men-of-war,  what  a  great 
advantage  it  would  be  to  be  able  to  go  up  rivers  with  such  a  reduced  draught  of  w^ater. 

We  certainly  are  arriving  at  rather  a  dangerous  point  of  length  in  our  ships 
unless  we  have  some  new  mode  of  propeller,  as  Mr.  Griffiths  proposes,  at  the  ex- 
treme ends  of  the  ship.  There  is  an  advantage,  moreover,  in  having  separate 
engines.  In  a  ship  like  the  "  Devastation,"  with  no  masts  at  all,  her  safety  lies  in 
the  number  of  engines  she  has  got.  They  say  there  is  no  danger  because  there 
are  two  of  them.  I  have  taken  the  liberty  to  suggest  that  it  is  possible  that  the 
bearings  may  be  affected  by  coal  dust.    In  a  run  of  75,000  miles  I  never  stopped 
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the  ship  but  once,  for  injury  to  the  engines,  but  I  stopped  her  repeatedly,  for  the 
coal  dust  getting  into  the  bearings  and  causing  them  to  become  heated.  In  the  case 
of  Mr.  G-riffiths's  ship,  if  a  heated  bearing  was  to  happen  aft,  it  would  not  probably 
happen  forward  at  the  same  time. 

Captain  Wells,  R.N. :  The  Devastation  "  has  four  engines,  a  pair  of  engines  to 
each  screw. 

Mr.  Griffiths  :  Another  curious  fact  with  regard  to  this  vessel  (the  ''Alpha  ") 
is,  that  when  she  is  towing  with  the  after- screw,  going  down  the  river,  she  pulls  an 
enormous  wave  behind  her,  but  when  she  is  working  with  the  forward  screw,  there 
is  no  wave  at  all ;  the  water  is  quite  smooth.  In  a  boat  going  in  the  canal  with 
only  one  screw,  the  suction  of  water  is  so  great  that  she  appears  as  if  she  was  going 
up  hill  altogether. 

Captain  Wells,  R.N. :  What  suction  is  there  by  working  the  stern-screw  ? 

Mr.  Geiffiths  :  She  sucks  the  water  in  by  the  screw.  All  the  vessels  in 
the  canal  go  in  this  way,  and  the  wave  follows,  whereas  if  you  work  by  the  bow- 
screw  there  is  not  the  least  difficulty!  of  that  kind.  The  fact  is,  we  know  very 
little  about  screw  propelling ;  there  are  a  great  many  things  to  be  found  out  as  to 
the  effect  of  the  resistance  to  bodies  moving  through  water. 

Captain  Wells  :  Might  I  ask  what  differences  of  speed  you  get  in  working 
singly  either  the  bow  or  stern  screws  ? 

Mr.  Griffiths  :  As  I  have  stated  when  we  experimented  with  the  model,  when 
the  two  screws  were  working  together  we  got  5*8 ;  then  when  the  stern-screw  was 
worked  without  the  tunnel,  as  a  common  screw,  we  got  4' 62,  and  when  it  was 
worked  in  the  tunnel  4'92.    With  the  bow-screw  alone  we  only  got  4*2. 

Captain  Wells  :  Then  the  difference  is  between  4*2  and  4'6.  How  do  you  turn 
her  in  her  own  length  ? 

Mr.  Griffiths  :  I  work  one  engine  to  throw  the  water  out  ahead,  and  the  other 
to  throw  the  water  out  astern. 

Captain  Wells  :  You  go  ahead  with  one  and  astern  with  the  other  ?  Are  you  of 
opinion  that  if  you  were  in  the  trough  of  the  sea  you  would  turn  her  in  the  same 
way? 

Mr.  Griffiths  :  Yes. 

Captain  Wells  :  With  the  two  screws  ? 

Mr.  Griffiths  :  One  screw  is  quite  enough  to  turn  her  in  the  trough  of  the 
sea. 

Captain  Wells  :  In  double  screw- ships  and  in  the  "  Waterwitch  "  it  has  been 
found  to  answer  very  well  in  still  water,  but  directly  you  get  into  the  trough  of  the 
sea,  neither  the  one  nor  the  other  will  do  it. 

Mr.  Griffiths  :  The  "  Waterwitcli '''  has  no  leverage.  The  water  coming  out  at 
the  sides,  all  the  leverage  she  has,  is  half  the  beam  of  the  ship,  while  we  have  the 
leverage  of  the  whole  length  of  the  ship. 

Captain  Wells  :  As  I  understand  it,  the  principal  advantage  of  this  system  is 
small  draught  of  water ;  the  speed  gained  is  not  so  very  great. 

Captain  Hoseason  :  Another  advantage  is  that  the  momentum  will  be  kept  up,  as 
both  screws  will  never  be  out  of  the  water  at  the  same  time  ;  consequently  there  is 
no  loss  of  momentum  from  the  action  of  the  screw  ceasing  altogether  when  the  ship 
is  pitching  heavily. 

Captain  Wells  :  Did  you  ever  hear  the  results  obtained  in  the  American  rivers  by 
having  the  paddles  in  the  centre  of  the  ship  ? 

Mr.  Griffiths  :  I  saw  that  principle  tried  30  years  ago  on  the  Seine.  There  were 
two  boats,  and  the  paddle  in  the  middle.  They  do  not  go  well.  The  friction,  I 
imagine,  is  too  great. 

The  Chairmaj^  :  I  beg  to  return  your  best  thanks  to  Mr.  Griffiths  for  his  lectui-e 
and  explanations. 
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By  Captain  F.  G.  S.  Parker,  54th  Regiment. 

"  The  Prussians  place  the  greatest  importance  upon  the  skilful  conduct  of  offensive 
"  fire-action." 

"  For  many  years  they  have  spared  neither  expense  nor  trouble  in  grounding 
"  their  whole  infantry  in  every  description  of  firing  fighting." 

"  In  order  to  stimulate  '  apell' "  [i.e.  disciplined  intelligent  obedience],  "  and  enforce 
"  discipline  in  firing,  the  assembly  and  expansion  of  small  bodies  in  far  more  extended 
"  fashion  than  the  regulations  at  present  prescribe  must  be  practised,  in  addition  to  the 
"  persevering  performance  of  the  regulations  already  contained  in  the  instructions."^ 

Preliminary  Bemarhs. 

These  remarks  of  Field-Marshal  the  Duke  of  Wiirtemberg,  so  exactly 
express  the  purposes  I  had  in  view  in  designing  the  following  simple 
formation  ;  they  so  accurately  prescribe  what  our  own  infantry  require 
to  be  taught,  that  I  make  no  apology  for  quoting  them  as  the  text  of 
this  short  paper. 

All  extended  formations  as  yet  introduced  to  notice,  appear  to  me 
inapplicable  to  the  daily  drill  of  our  Army.  Our  regiments  are  so 
weak  when  on  the  home  establishment,  that  after  deducting  the 
requirements  of  detachments,  guards,  fatigues,  &c,,  it  is  rarely  (ex- 
cepting during  the  periods  such  regiments  are  at  the  Curragli  or 
Aldershot)  that  a  sufficient  number  can  be  mustered  for  a  really  efiicient 
parade  on  the  present  system  of  advancing  by  alternate  half- battalions ; 
or  of  skirmishing  with  the  prescribed  supports  and  reserves. 

I  need  scarcely  say  more  upon  this,  than  that  I  have  myself  in 
Ireland  seen  a  head- quarter  parade,  for  many  months,  average  four 
companies  of  single  rank  with  only  from  sixteen  to  twenty  raen  per 
company  ! 

At  Aldershot  and  the  Curragh,  where  these  drawbacks  do  not  exist 
to  such  an  extent,  I  have  never  found  the  men  well  in  hand,  skirmish- 
ing as  at  present  laid  down;  the  skirmishers  get  excited,  and  con- 
tinually rush  from  one  extreme  to  the  other — they  open  out  too  much, 
and  so  lose  the  power  of  quick  concentration,  or  they  crowd  too  much 
(especially  if  cover  be  frequent)  and  so  expose  themselves  to  artillery 
fire.  The  line  of  a  single  company  extended,  is  too  great  for  the  eye 
and  voice  of  the  Captain  to  control,  more  especially  when  a  wind  is 
blowing  and  firing  going  on ;  and  the  unity  of  action  which  is  so 

*  "System  of  Attack  of  Prussian  Infantry,"  by  Lt.  F.M.  Duke  of  Wiirtemberg. 
Translated  by  Captain  C.  W.  Eobinson,  B.B. 
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essential  between  tlie  skirmishers,  supports,  and  reserve,  has  to  depend 
upon  the  intelligence  of  two  or  three  Captains  instead  of  on  the  judg- 
ment of  one. 

If  it  be  said,  that  the  system  of  skirmishing  in  double  companies, 
and  the  general  supervision  of  a  Major  counteracts  these  defects,  I 
reply,  Istly,  that  the  supervision  of  a  mounted  Of&cer  ceases  to  be 
promiitly  effectual,  directly  the  smoothness  of  a  drill  ground  is  ex- 
changed for  the  ever- varying  extent  of  broken,  woody,  or  rolling 
country ;  and  2ndly,  that  men  never  work  very  well  in  double  com- 
panies, for  they  only  liear  words  of  command  from  other  than  their 
own  company  Officers,  and  in  extended  formations  it  is  of  prime  im- 
portance that  the  men  should  recognise  the  voice  that  orders  them.  On 
a  regimental  parade-ground,  men  obey  the  command  of  any  Officer, 
provided  his  voice  be  powerful :  but,  during  the  excitement  of  a  sham 
fight  (and  how  much  more  so  during  an  actual  engagement)  unless 
the  to7ie  be  recognised,  the  order  is  apt  to  fall  upon  unheeding  ears. 

Proposed  Formation. 

The  formation  which  I  now  submit  to  notice  has  these  advantages  : — 

1.  It  can  be  as  efficiently  practised  by  a  single  company  as  by 
several ;  by  a  weak  regiment  as  by  a  strong  one  ;  and  by  one  or  more 
regiments  in  brigade. 

2.  It  habituates  the  men  to  work  in  the  loosest  as  well  as  in  the 
most  compact  order. 

3.  It  teaches  the  company  Officers  to  handle  their  men  on  an 
extended  and  ever- varying  front.  Each  company  is  under  the  eye  and 
complete  control  of  its  Captain,  so  that  every  advantage  can  be 
instantly  secured,  and  every  disadvantage  can  be  rendered  as  nugatory 
as  possible. 

BattaHon  in  Line. 
A. 

8      7      6       5       ^32  / 


I  have  given  the  manoeuvre  from  line  only : — but  it  is  obvious  that 
it  (C)  can  be  assumed  with  equal  facility  from  any  column  formation. 

When  within  1,600  yards, — or  as  much  nearer  the  enemy  as  the 
nature  of  the  country,  &c.,  will  allow,  the  Commanding  Officer  gives 
the  order  ''Advance  in  column  of  sections  from  right  [2nd,  3rd,  or  left 
sections]  of  Companies.''^ 

Advance  in  Column  of  Sections  from  the  Right  of  Companies. 
8       7       G         S  3       2  / 


Hereupon  2nd,  3rd,  and  4th  sections  make  a  half-right  tui-n  [or 
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respectively  half  right  and  left  or  half  left]  receiving  ''front  turn'' 
from  the  respective  Section  Commanders,  and  advance  as  B. 

Upon  arriving  v^ithin  the  enemy's  fire,  the  Battalion  Commander 
[or  Major,  if  advancing  by  half  battalions]  orders  "  Leading  sections, 
skirmish;'"  upon  v^hich  the  Captain  of  Right  Flank  Company  gives 
"  Leading  section  from  the  left  extend ;  inner  sections  half-right 
"  turn;"  at  the  same  moment  the  Commander  of  Rear  (4th)  section 
halts  his  section. 

Simultaneously  the  Captains  of  the  other  companies  perform  the 
same  manoeuvre,  but  with  this  difference — the  left  flank  company 
extends  its  leading  section  from  the  right,  and  its  2nd  and  3rd  sections 
make  a  half -left  tmm  : — the  leading  sections  of  the  other  companies 
extend  from  their  respective  centres,  and  their  inner  sections  receive 
the  order  "  outwards  half- turn." 

The  rear  sections  are  halted  by  their  respective  Commanders  same 
as  the  right  flank  rear  section. 

Second  and  third  sections,  when  respectively  in  rear  of  centre  of  right 
and  left,  half  of  skirmishing  section  get  from  their  section  leaders 
"  Front  turn,"  and  step  short,  or  halt  till  the  skn-mishers  are  150  yards 
a-head,  when  they  continue  the  advance. 

Half  [or  entire]  Battalion  advancing  in  a  line  of  Company  Columns. 

C. 


Position  in  the  fine  of  each  Company-column  on  completion  of  the  order 
"  Leading  sections — Skirmish." 

The  rear  section  of  each  company  resumes  its  advance  at  150  yards 
distance  from,  and  covering  the  interval  between  2nd  and  3rd  sections. 

The  two  flank  sections  on  receiving  the  order  to  extend  incline  to 
their  outer  flank,  the  left  file  in  the  one  case,  and  the  right  file  in  the 
other,  turning  to  the  front,  and  commencing  the  extension  when 
opposite  the  point  that  was  the  outer  flank  of  the  section  before  the 
extension. 

It  may,  at  first  sight,  appear  a  drawback  that  in  this  formation  if 
the  heads  of  the  columns  of  sections  (B)  are  the  correct  distance  apart 
\_i.e.,  8  number  of  files],  there  will  be  a  skirmisher  to  every  two  (2) 
10 
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paces  on  first  extending, — but  in  an  actual  advance  (other  tlian  a  very 
short  one  on  a  barrack- square)  such  accuracy  is  impossible ;  and  it  is 
evident,  and  in  the  present  case  it  is  intended,  that  the  respective 
company- columns  open  out  to  irregular  distances  from  each  other 
according  to  the  nature  of  the  ground, — so  that  in  practice  there  will 
not  be  less  than  (3)  three  paces  interval,  which  is  a  useful  minimum ; 
and  when  necessary,  this  distance  can  be  readily  increased. 

Furthermore,  against  this  possible  objection,  the  following  advantages 
are  to  be  balanced. 

a.  Skirmishers  can  be  re-inforced,  relieved,  overlapped  from  either 
flank,  or  the  enemy  misled  by  a  refused  flank  of  echeloned  skirmishers, 
or  sections. 

J).  If  advisable  so  to  do,  line  can  be  readily  formed. 

c.  Groups  and  fours  of  skirmishers,  and  groups  or  section- squares, 
readily  formed  if  threatened  by  cavalry. 

d.  The  front  can  be  readily  extended  or  contracted. 

e.  A  great  depth  [an  importa.nt  point  in  an  army,  which,  like  ours, 
must  generally  fight  a  defensive-ofiensive  battle]  obtained  with  a 
minimum  exposure  to  artillery  fire. 

/.  The  sldrmislieT' swarm  kept  well  in  hand,  since  each  section  is 
under  the  eye  of  its  leader,  and  each  company  well  under  the  command 
of  its  Captain,  whose  general  place  will  be  with  the  two  supporting 
sections  until  the  whole  are  absorbed  in  the  skirmishing  line. 

Note, 

1.  Whenever  halted  under  fire,  the  three  supporting  sections  should, 
as  a  general  rule,  lie  down. 

2,  In  advancing  under  fire,  the  three  sections  should  march  in  loose 
order,  i.e.,  with  about  two  paces  interval  between  the  files. 

D. 

Skirmishers  in  single  rank  3  to  5  paces  apart. 


to 

FILES  2   PACES   APART.  '( 
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FILES  2  PACES  APART. 

Second  form  of  Manoeuvre  C,  viz. : 
Position  of  line  of  Company  Columns  when  advancing  under  fire. 
3.   In  this,  and  in  every  mode  of  extension,  the  rear  rank  man 
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should  invariably  be  on  the  left  of  bis  front  rank  man  wben 
extended. 

4.  Skirmishers  when  recalled,  should  always  clear  the  front  and  run 
in  by  the  nearest  flank.  Thus  in  C,  all  the  skirmishers,  except  those  of 
the  left  flank  company,  would  run  in  by  the  right  flank. 

5.  Skirmishers  should  fire  on  the  knee,  or  lying  down,  as  occasion 
best  serves  ;  the  present  system  of  running  to  the  front  to  fire  is  bad, 
as  it  "  pumps  "  them,  and  endangers  individuals  in  a  long  advance 
being  shot  by  any  men  of  less  wind  and  speed,  who  must  lag. 

6.  Individual  skirmishers  should  be  taught  to  rush  forward  only 
when  they  see  good  cover  within  a  reasonable  distance  (say  25  yards 
as  a  maximum)  the  Section  Commanders  giving  order  if  a  longer  rush 
has  to  be  made. 

7.  For  skirmishing  and  outpost  duty,  a  whistle  should  be  used  to 
direct  men  when  out  of  actual  eyesight,  or  easy  voice-range.  There 
have  been,  for  many  years,  whistles  constructed  whereon  the  whole  of 
the  bugle  calls  can  be  sounded  ;  if  this  be  thought  too  complicated  an 
instrument  for  rough  and  ready  use  (though  why  should  it  be  so  con- 
sidered ? )  any  simpler  kind  might  be  adopted.  In  the  campaign  of 
1866,  the  Prussian  Officers  provided  themselves  with  common  dog 
whistles  and  wore  them  attached  by  a  piece  of  string,  for  these 
duties.  The  bugle  is  too  loud  for  the  secret  and  instantaneous 
direction  of  sJcirmisMng  sections, 

N.B. — Since  submitting  the  above  to  notice,  I  have  been  informed  that  a  similar  idea 
has  been  printed  by  Greneral  McDougall,  and  put  into  practice  by  the  Austrians. 
Neither  of  these  statements  vrere  known  to  me,  nor  to  any  of  several  reading 
Officers  to  whom  I  have  shown  my  manoeuvre  :  I  therefore  still  think  it  advisable 
to  bring  it  to  notice  in  the  pages  of  the  "  Eoyal  United  Service  Journal,"  that 
discussion  may  be  invited,  and  that  my  idea — if  it  prove  really  practical — may  not 
lie  useless. 
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NOTE  ON  ALIGNING  THE  SIGHTS  OF  ORDNANCE  WHEN 
LAYING  FOR  AN  OBJECT. 

By  Lieutenant  H.  H.  Grenfell,  R.N.,  H.M.S.  "  Excellent." 

There  are  two  different  methods  of  aligning  the  sights  of  a  gun  on 
any  object ;  in  the  Royal  Navy,  the  captain  of  the  gun  aligns  the  sights 
from  a  position  in  rear  of  the  gun  slide,  and  at  a  considerable  distance 
from  the  breech  of  the  gun ;  while  in  the  Royal  Artillery,  the  align- 
ment is  obtained  by  placing  the  eye  close  to  the  hind- sight  of  the 
gun. 

As  this  difference  of  method  results  in  an  actual  difference  in  the 
laying  of  the  gun,  the  "  line  of  sight "  and  consequently  the  "  line  of 
fire,"  being  always  directed  somewhat  lower  in  the  latter  case  than  in 
the  former,  it  may  be  as  well  to  endeavour  to  discover  the  cause  of  this 
difference,  and  to  show  which  system  gives  the  nearest  approach  to  a 
correct  alignment. 

The  "  nearest  approach,"  because  however  great  the  powers  of  the 
eye,  it  exhibits  certain  defects  as  an  optical  instrument  which  preclude 
the  possibility  of  perfect  accuracy  being  obtained. 

It  is  well  known,  for  instance,  that  when  several  objects  are  at 
different  distances  in  a  direct  line  from  the  eye,  a  distinct  image  of 
only  one  of  them  can  be  received  at  the  same  instant— in  other  words, 
the  eye  can  only  be  brought  to  a  focus  on  one  of  them  at  a  time — and 
that  the  other  objects  between  and  beyond,  are  actually  doubled,  and 
consequently  appear  hazy  and  indistinct. 

Furthermore,  when  an  object  is  brought  close  to  the  eye,  this  indis- 
tinctness and  haziness  are  manifested  in  a  greater  degree,  and  when 
placed  very  close,  the  eye  is  incapable  of  receiving  a  definite  image  of 
the  object,  although  fixed  upon  it. 

We  may  conclude  then — 

That  the  more  nearly  different  objects  in  a  direct  line  from  the  eye 
lie  close  to  one  another,  the  more  distinct  will  be  the  images  of  all  of 
them  produced  upon  the  eye. 

That  the  farther  they  lie  apart  in  this  line,  or  the  more  nearly  any 
of  them  are  approached  to  the  eye,  the  greater  will  be  the  difficulty  of 
obtaining  a  distinct  image  of  all  of  them  at  one  moment. 

To  apply  these  facts  to  our  subject : 

First  let  it  be  said  that  a  regulation-sight  is  one  where  the  line  of 
sight  is  taken  along  a  plane  which  bisects  the  depth  of  the  notch  in 
the  hind-sight,  touches  the  top  of  the  fore-sight,  and  passes  through  the 
centre  of  the  object ;  such  an  alignment  being  known  as  a  "  half  "  sight 
(Fig.  3). 

Just,  then,  as  the  eye  is  placed  close  to  the  hind-sight  does  the 
difficulty  of  obtaining  a  clear  and  distinct  image  of  this  latter  increase, 
and  consequently  that  of  estimating  the  point  half  w^ay  up  its  sloping 
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slides  throiigli  whicb.  tlie  lino  of  sight  should  pass  for  a  "  half  "  or 
regulation-sight ;  hence  the  tendency  is  for  the  eye  to  seek  and  be 
guided  by  the  easily  distinguished  hottotn  of  the  notch,  with  the  res  alt 
that  what  is  known  as  a  fine  "  sight  is  taken,  or  the  gun  is  laid  too 
low  (Fig.  1). 

If,  however,  in  order  more  clearly  to  see  the  hind- sight,  the  eye  be 
removed  to  too  great  a  distance  in  rear,  then  the  fore-sight  becomes 
indistinct,  and  the  eye  in  order  to  be  thoroughly  sensible  of  it,  is  apt  to 
bring  it  too  far  up  into  the  alignment,  and  a  "  full "  sight  is  the  result, 
or  the  gun  is  laid  too  high  (Fig.  2). 

The  proper  position  for  the  eye,  which  must  vary  with  different 
powers  of  sight,  but  can  be  easily  found  by  trial,  would  be  at  such  a 
distance  in  rear,  that  the  maximum  distinctness  is  given  to  the  hind- 
sight compatible  with  retaining  a  clear  image  of  the  fore-sight ;  then 
the     half"  sight  required  can  be  more  readily  obtained  (Fig.  3). 

These  conclusions,  which  can  easily  be  verified  by  experiment,  show, 
that  the  method  in  use  in  the  Royal  'Nslyj  is  the  more  accurate  of  the 
two. 

The  practical  difference  is  small,  but  where  great  accuracy  at  short 
ranges  is  desirable,  as  in  testing  armour-plates,  &c.,  a  knowledge  of 
these  facts  may  prove  of  value. 
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LECTURE. 


Friday,  June  13tli. 

Colonel  The  Right  Hon.  Lord  WAYENEY,  E.R.S.,  A.D.C.  to  tlio 

Qneen,  in  the  Chair. 

ON  ''THE  EASTERN  CAtJCASUS  AND  DAGHESTAK" 

By  Lient.-General  Sir  Arthur  CuNYNirHAME,  K.C.B.  Colonel, 

o6th  Regiment. 

Surrounded  as  I  find  myself  by  so  many  persons  of  consideration  and 
intellio'ence,  and  bv  Officers  of  distinction,  I  own  it  is  not  without  feel- 
ings  of  some  apprehension  that  I  deliver  this  rongh  recital  of  my  expe- 
riences during  my  last  trip  in  Asia. 

The  merit,  if  any,  Avliich  I  lay  claim  to,  is  that  of  having  undertaken 
this  journey  in  a  country  where  few  Englishmen  have  preceded  me, 
and  therefore  freshness  and  novelty  may  give  it  some  interest. 

The  general  features  of  our  expedition  comjDrised  a  ran  through 
Europe  to  Constantinople,  Southern  Russia,  and  the  Crimea,  the  Cis- 
and  the  Trans-Caucasus,  with  a  return  home  by  the  southern  shores  of 
the  Black  Sea.  I  propose  mostly  to  dwell  upon  those  places  less 
known,  such  as  Daghestan,  &c. 

On  the  9th  of  June,  we  landed  at  Antwerp,  and  proceeded  thence  old 
Brussels,  Aix-la-Chapelle,  Cologne,  and  Munich,  to  Vienna.  We  here 
took  advantage  of  the  opportunities  which  w^ere  placed  in  our  way, 
by  His  Excellency  Lord  Blomfield,  of  seeing  as  much  as  possible  of 
the  military  establishments  of  Austria,  and  it  is  satisfactory  for  me  to 
think,  especially  after  a  recent  visit  to  Woolwich,  that  we  have  very 
little  to  learn  as  to  military  science  from  that  country. 

Leaving  the  interesting  and  beautiful  city  of  Vienna,  we  next  visited 
Pesth,  where,  since  its  emancipation,  giant  strides  of  improvement  are 
everywhere  evident.  Pesth  bids  fair  to  become  one  of  the  handsomest, 
largest,  and  most  thriving  cities  in  Europe. 

Passing  through  Temesvar,  we  embarked  at  Basiach,  on  the  Danube, 
and  threading  the  Carpathian  mountains,  in  two  days  reached  Giur- 
gevo.  Here  we  struck  nortli  to  Bucharest,  a  city  covering  as  much 
ground-space  as  Paris,  but  so  little  known  in  the  w^est. 

Returning  by  Rustschuk,  we  proceeded  to  Schumla,  where  Ali-Kerim- 
Pacha  presented  me  to  his  army  corps.  Many  years  since  I  had 
commanded  a  division  of  the  Sultan's  troops,  and  it  is  with  the  greatest 

VOL.  XVII.  B  F 


750       ON      THE  EASTERN  CAUCASUS  AND  DAGHESTAN. 


interest  tliat  I  can  bear  testimony  to  their  general  improvement  in 
appearance,  physique,  activity,  and  the  cleanliness  of  their  camp. 

Leaving  Schumla,  we  reached  Yarna.  The  last  time  I  saw  this  road- 
stead, now  nearly  deserted,  it  had  contained  between  500  and  600 
ships,  the  fleet  destined  to  attack  Sebastopol.  Leaving  Yarna,  we^ 
landed  at  Constantinople.  There  are  so  many  here  present  well 
acquainted  with  this  beautiful  city,  and  who  could  describe  it  better 
than  myself,  that  I  will  only  remark,  that  the  rapid  strides  which  are 
being  made  in  the  improvement  of  the  city,  make  me  think  that  ere 
long,  it  will  equal  in  cleanliness,  as  it  now  surpasses  in  beauty,  almost 
any  city  in  Europe;  the  development  of  its  naval  and  military  organiza- 
tion is,  moreover,  surprising  to  those  who,  like  myself,  knew  it  nearly 
4U  years  ago. 

At  this  stage  of  our  journey,  a  stronger  interest  surrounded  us,  as 
much,  if  not  all  that  I  saw,  with  the  exception  perhaps  of  the  Crimea, 
was  new  to  myself,  as  it  would  be  to  other  Englishmen. 

Leaving  Constantinople  in  a  fine  vessel,  nominally  a  trading  steamer, 
we  started  for  Odessa.  I  may  mention  that  these  Russian  trading- 
steamers  are  officered  by  the  Imperial  I^avy,  thus  keeping  her  naval 
Officers  in  training,  and  giving  those  that  are  energetic,  the  advantages 
of  considerable  extra  pay  and  allowances. 

On  leaving  the  Bosphorus,  the  Russian  Consul- General  presented  me, 
by  order  of  the  Russian  Ambassador,  with  letters  for  the  authorities 
in  Southern  Russia  and  the  Caucasus  ;  these  we  found  of  the  utmost 
advantage  in  our  subsequent  journey. 

I  may  here  mention  that  we  were  generally  informed  that  the  journey 
we  proposed  to  take  in  Daghestan,  we  could  never  accomplish — that  we 
should  be  lost  in  the  mountains.  I  own  that  it  was  not  without  some 
misgivings  on  the  subject  that  we  determined  to  proceed. 

On  the  third  day,  we  landed  at  Odessa,  where,  no  sooner  was  it  known 
that  I  was  an  English  General  Officer,  than  every  Custom-house  for- 
mality was  immediately  dispensed  with,  and  every  attention  was  shown 
me.  Odessa  is  a  cold,  bleak,  and  comparatively  new  commercial  city  ; 
its  great  industry  being  that  of  shipping  corn  for  England.  The  inven- 
tions for  sifting  and  airing  grain  are  far  behind  those  in  use  in  America, 
no  steam  machinery  existing  for  this  purpose ;  but  as  fine  quays  have  been 
erected  at  a  large  expense,  vessels  of  3,000  tons  can  easily  lie  close 
to  the  piers. 

We  were  naturally  very  desirous  of  visiting  Nicolaief,  that  Russian 
arsenal  which  is  creating  so  much  interest  in  England. 

We  left  Odessa  at  12  p.m.,  and  early  on  the  following  morning,  passing 
the  Kinburn  Spit,  we  entered  the  River  Bug.  The  channel  was  repre- 
sented to  be  about  21  feet  deep,  the  bottom  soft  mud.  The  river 
narrowed  gradually  as  we  approached  Nicolaief.  About  seven  miles 
below  that  city  we  passed  three  powerful  forts,  one  on  an  island  in  the 
centre  of  the  river,  and  one  on  either  bank ;  these  were  armed  with 
heavy  Krupp  guns.  We  disembarked  near  the  junction  of  the  Bug 
with  the  River  Ingul,  the  arsenal  being  quite  hid  from  our  view  by  the 
range  of  hills  upon  which  the  town  stands.  Subsequently  we  had  a 
good  opportunity  of  seeing  the  arsenal  itself. 
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Yesterday's  Times  gave  an  account  of  the  laiincli  of  an  ironclad  of 
480  horse-power,  ''The  Novgorod;"  it  may  therefore  be  considered 
very  bold  of  me  to  state  that,  I  cannot  yet  look  npon  Nicolaief  as  an 
iron-clad  constructing  arsenal.  How  this  vessel  has  been  constructed  ^ 
I  can  only  surmise  ;  her  plates  may  have  been  brought  by  sea  from 
Western  Europe,  or  may  have  been  sent  by  rail  from  St.  Petersburgh  ; 
but  I  can  scarcely  believe  that  they  were  rolled  in  a  genuine  way  in 
Mcolaief  itself ;  and  without  a  large  command  of  iron  and  coal  on  or 
near  the  Black  Sea,  it  is  almost  an  insurmountable  task  for  Russia  to 
construct  a  really  powerful  ironclad  steam  fleet  such  as  would  endanger 
Constantinople. 

We  may  look  at  the  difficulties  and  immense  expense  in  iron  ship- 
building which,  with  all  our  advantages,  are  entailed  upon  us  ;  we  have 
skilled  workmen,  iron  in  close  proximity  with  coal,  for  years  a  gradual 
progressive  knowledge  of  this  art;  and,  yet  by  what  enormous  energy 
alone  are  we  enabled  to  surmount  them.  There  may  be  coal  and  iron 
on  the  River  Don,  but  as  yet,  this  industry  is  in  such  a  state  of  infan- 
tine development,  that  the  rolling  of  such  huge  plates  as  form  the 
sides  of  the  "Devastation,"  is  altogether  out  of  the  question;  and 
what  I  saw  in  the  arsenal  on  the  Ingul,  gave  me  the  impression  that 
some  of  our  large  mercantile  ship-building  establishments  could  far 
surpass  it. 

When  we  remember,  moreover,  the  magnificent  ironclad  steam 
fleet  now  dotting  the  Bosphorus,  under  the  walls  of  the  Seraglio,  it  is 
futile  to  imagine  that  the  Russians  can  for  many  years  to  come,  produce 
such  a  vessel  on  the  shores  of  the  Black  Sea  as  could  exist  under  the 
fire  of  such  monsters  as  the  Sultan  has  collected  for  the  defence  of  his 
Empire.  Nor  can  I  for  a  moment  believe  that  the  Turks  could  be  so 
infatuated  as  to  sanction  the  passage  through  the  Dardanelles  or  the 
Bosphorus  of  any  such  vessels  as  would  be  likely  to  be  injurious  to 
them.  My  belief  is,  that  it  must  be  a  very  long  time  ere  such  a  fleet 
could  be  constructed  on  the  Ingul,  as  would  cause  us  or  our  friend  the 
Turk,  any  great  amount  of  anxiety. 

We  returned  in  a  crowded  vessel  to  Odessa,  but  such  was  the  kind- 
ness of  the  Captain  (an  Officer  of  the  Imperial  Navy),  that,  himself 
sleeping  on  deck,  he  relinquished  his  cabin  to  us. 

On  the  following  day,  we  embarked  for  the  Crimea,  touching  at 
Eupatoria,  which,  on  my  last  visit,  was  threatened  by  the  grand  fleet 
of  600  ships,  when  we  attacked  Russia. 

In  the  afternoon,  we  reached  Sebastopol,  the  desolation  of  which,  was 
more  remarkable  than  when  I  had  left  it,  on  the  breaking  up  of  the 
grand  army  in  1855.  From  80,000  inhabitants,  Sebastopol  has  now 
dwindled  down  to  8,000. 

It  is  contemplated  by  many  that  Sebastopol  will  become  a  grand 
mercantile  harbour.  When  the  system  of  railroads  from  the  corn- 
growing  countries  to  the  east,  west,  and  north  are  finished  to  this  port, 
its  perfect  security  and  depth  of  water,  offering  facility  for  vessels  of  any 
tonnage  to  approach  th  e  quays,  and  thereby  preventing  a  second  embarka- 
tion of  corn,  (as  is  now  the  case  from  the  Sea  of  Azof,)  a  vast  saving  of 
expense  will  be  eff*ected,  and  the  city  which  stood  as  the  menace  of 
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Europe  will  be  converted  into  one  of  tlie  largest  peaceful  mercantile 
emporiums  of  the  Avorld. 

We  visited  the  well-remembered  trenches  and  the  battle  fields  of 
Inkerman,  and  saw  the  spots  where  many  a  friend  was  laid  low.  The 
mausoleum  erected  by  the  Russians  in  the  shape  of  an  Egyptian  pyva- 
mid,  is  solid  and  handsomely  constructed.  That,  as  well  as  the  French 
cenotaph,  has  the  advantage  of  gathering  together  in  one  spot,  if  not 
the  actual  remains  of  all  those  soldiers  who  died  for  their  country,  yet 
concentrates  the  recollections  of  their  glorious  deeds,  whereas  the  vain 
attempts  to  preserve  the  monuments  of  our  brave  countrymen  scattered 
over  the  wild  plains  where  they  fell,  are  almost  impossible  of  achieve- 
ment. 

We  visited  Alma  and  Balaclava  and  the  valley  of  Inkerman ;  but 
it  is  impossible  in  the  sjmce  of  this  lecture  to  dwell  upon  these  inter- 
esting fields,  or  upon  beautiful  "  Bagtchi-serai,"  the  burial  ground  of 
80,000  Russian  soldiers. 

We  then  embarked  for  Yalta,  and  saAv  the  palace  of  Prince  Woronzoff 
at  Alupka,  and  the  Emperor's  palace  at  Lavadia,  and  thence  proceeded 
to  Kertch. 

This  fortress  has  become  most  interesting.  I  was  astonished  at  the 
immense  fortification  which  the  Russians  have  here  erected :  it  is  said 
to  be  a  pet  work  of  Todleben,  and  to  have  already  cost  22,000,000  of 
roubles,  and  for  ten  years  the  daily  labour  of  2,000  men.  It  appears 
doubtful  to  me,  however,  if  any  circumstances  could  arise,  vrhereby  this 
great  outlay  could  meet  with  commensurate  advantage.  I  had  some 
opportunities  of  seeing  the  outer  works  of  the  fort,  but  could  not  obtain 
admission  into  the  interior. 

Re- embarking  at  Kertch,  we  sailed  past  tlie  fort  of  "  Yenikale," 
betwjsen  Europe  and  Asia ;  the  Strait  here  is  very  narrow  and  easily 
defensible. 

The  Sea  of  Azof  is  muddy,  shallow,  and  subject  to  constant  storms  ; 
we  had  a  deluge  of  rain^  many  of  the  passengers  and  the  Captain  were 
attacked  with  cholera,  and  wo  had  a  most  uncomfortable  passage  to 
Taganrog.  Here  we  came  upon  the  great  arable  plains  of  Eastern 
Russia,  one  farmer  possessing  40,000  acres  of  corn  lands  in  his  own 
hand.  It  was  satisfactory  to  see  the  immense  number  of  English  agri- 
cultural machines  which  were  being  imported  into  that  country. 

We  next  embarked  on  the  River  Don,  and  w^ere  four  days  going  up 
that  river.  We  had  an  opportunity  of  seeing  the  Don  Cossacks,  as  fine 
an  irregular  force  as  exists.  Their  system  of  service  depends  upon 
patriarchal  principles,  for  whilst  each  in  turn  is  devoting  his  services  to 
the  Emperor,  the  rest  are  occupied  in  cultivating  their  lands.  There 
are  80,000  Cossacks  of  the  Don,  a  proportion  of  artillery  as  well  as 
cavalry  :  a  large  number  are  always  on  duty  at  St.  Petersburgh.  They 
are  excellent  horsemen,  active,  intelligent,  and  trustworthy,  and  their 
power  of  enduring  either  heat  or  cold,  is  nlmost  incredible.  In  the 
period  of  time  to  which  this  lecture  is  restricted,  it  is  impossible  for 
me  to  give  an  account  of  the  principles  upon  which  the  armies  of  the 
Cossacks  of  Russia  are  regulated. 

At  length  we  reached  Kalach  on  the  Don,  and  passed  by  rail  to 
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Tzaritzin  on  the  Volga.  Here  it  is  supposed  was  an  ancient  canal,  by 
which  the  Genoese — those  wonderful  pioneers  of  commerce — took  their 
small  vessels,  and  passing*  from  the  Mediterranean  through  the  Black  Sei 
by  means  of  the  Volga,  descended  into  the  Caspian,  and  formed  settle- 
ments at  the  base  of  the  Caucasus  mountains,  the  descendants  of  whom, 
although  changed  in  their  religion  from  Christianity  to  Mahomedism, 
are  still  residing  in  their  mountains. 

At  Tzaritzin,  we  embarked  on  the  Volga,  and  had  a  most  uncom- 
fortable passage  down  the  river  to  Astrakhan. 

It  was  at  Astrakhan  that  Peter  the  Great  first  built  his  naval  dock- 
yard on  the  Caspian ;  and  the  boats  which  he  built  Avith  his  own  hands 
and  his  basket  of  workman's  tools  are  still  shown.  Peter  had  a  sure 
prescience  of  the  future  Eastern  conquests  which  Russia  would  make. 
True  to  Russian  policy,  the  Caspian  arsenal  has  now  advanced  towards 
the  shores  of  Persia,  to  Baku.  N"ear  Astrakhan  is  a  large  Mongo- 
lian Kalmuck  settlement,  80,000  of  whom  inhabit  a  district  on  the 
western  bank  of  the  Volga ;  they  are  the  only  Buddists  in  Europe  w^ho 
worship  in  Chinese  temples,  and  inhabit  Mongolian  tents,  so  ably 
described  by  Colonel  Yule  in  his  travels  of  Marco  Polo.  They  drink 
the  brick  tea  with  fermented  mare's  milk,  and  resemble  the  Xomadic 
tribes  which  I  had  seen  in  the  north,  of  China  and  the  Thibetan 
valleys. 

The  wealth  of  the  cathedral  at  Astrakhan  is  fabulous ;  pearls  and 
diamonds  in  profusion  being  shown  to  us.  Here,  there  used  to  be  con- 
siderable trade  with  the  East,  and  with  India,  which  latter  appears  now 
entirely  extinguished. 

We  now  entered  the  Caspian  Sea,  the  greater  part  of  which  is 
very  shallow.  It  is  so  stocked  with  sturgeon,  that  the  value  of  this 
fishing  is  said  to  be  about  £2,000,000  sterling  per  annum  ;  wild  ducks 
are  in  such  profusion  that  thoy  sell  for  \\d.  each,  and  pheasants  are 
said  to  abound  on  the  islands  at  the  60  mouths  of  the  Volga. 

The  eastern  side  of  the  Caspian  is  little  known ;  it  is  inhabited  by  a 
warlike  race  of  Kurds.  The  Russians  have  established  themselves  on 
some  isolated  points,  of  which  the  fort  of  Krasnovodsk  is  an  example, 
and  it  is  hence  that  a  column  has  started  for  Khiva.  On  the 
western  side  of  the  sea,  are  some  interesting  towns,  especially  that  of 
Derbend,  where  an  ancient  wall  partly  exists,  resembling  that  of  the 
great  wall  in  China,  and  also  Baku,  the  seat  of  the  eternal  fires,  wdience, 
Marco  Polo  relates,  petroleum,  for  lighting  purposes,  was  carried  as  a 
regular  industry  throughout  a  large  portion  of  Armenia. 

We  landed  at  Petrovsk,  and,  after  some  difficulties,  struck  into  the 
mountains  to  visit  Dagliestan  and  the  fighting  grounds  of  the  renowned 
Schamyl. 

We  were  now  fairly  in  the  Caucasus  ;  and  perhaps  this  is  the  proper 
moment  to  consider  the  Russian  army  which  is  kept  in  that  division  of 
the  empire,  and  which,  to  our  ideas,  seems  very  large,  as  the  country  is 
not  so  extensive  as  either  the  Bombay  or  Madras  Presidency. 

The  Russian  army  in  the  Caucasus  consists  of — 
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Cavalry    .3,700 

Infantry   131,500 

Artillery   8,000 

Eng-ineers    2,300 

Establishment    5,800 


Total    151,300 

Steamers  on  the  Caspian    20 

„  ,,      Aral   4 

Black  Sea    29 


The  greater  portion  of  the  eastern  mountain  districts,  or  Daghestan, 
was  only  subdued  some  ten  years  since ;  here  the  renowned  Schaniyl 
ruled  with  determined  vigour,  resisting  for  nearly  twenty  years  the 
mighty  monarch  of  more  than  1,200,000  soldiers — a  force  of  at  least 
120,000  men  during  all  this  time  being  constantly  employed — while 
Schamyl's  army  never  exceeded  20,000  native  Circassian  warriors.  This 
unexampled  feat  requires  some  consideration  to  render  it  credible,  but 
shows  how  an  impregnable  country,  composed  of  natural  fortresses,  is 
able  to  resist  the  most  determined  and  skilled  armies. 

To  no  small  degree  was  our  interest  augmented  when  told  by  the 
Russian  Generals  that  only  two  English  travellers  had  ever  previously 
penetrated  into  this  country.  I  need  not  now  dwell  upon  the  hardships 
and  difficulties  which  a  journey  into  these  mountains  entailed  upon  us. 
At  length  we  reached  Guinib,  the  last  stronghold  of  Schamyl.  Guinib 
is  a  natural  fortress,  4,000  feet  above  the  valleys  which  surround  it,  but 
little  larger  than  Gibraltar,  its  sides,  the  naturally  scarped  rock,  im- 
possible to  ascend.  Here  great  heroism  was  displayed  on  either  side ; 
at  an  immense  sacrifice  of  life,  the  stubborn  Russians,  under  the  com- 
mand of  Prince  Bariatinsky,  obliged  the  heroic  Schamyl  to  deliver  up 
his  sword. 

Opposite  to  Guinib  is  the  country  of  the  Kasi-Kamouks.  They  are 
the  lineal  descendants  of  the  Genoese,  to  whom  I  have  previously 
alluded ;  they  are  equally  skilled  in  gold  and  silver  work  as  Avere  their 
Christian  progenitors  in  Italy  ;  none  can  now  excel  them  either  in 
London  or  Paris  in  their  adornment  of  arms  or  in  jewellery  ;  audit  was 
by  these  men  that  the  soldiers  of  Schamyl  were  provided  with  their  best 
arms.  One  of  the  most  remarkable  features  of  that  war  was,  that  up 
to  the  date  of  the  Crimean  campaign,  no  army  of  civilised  Europe  had 
been  universally  armed  with  the  rifle,  whereas  there  was  no  soldier  who 
fought  under  Schamyl  but  carried  a  rifled  weapon :  this  fact  alone 
would  account  for  the  wonderful  resistance  made  by  that  national 
army. 

Erom  Guinib,  we  passed  into  Honsak,  the  command  of  General  Prince 
Kakasliudjee,  who  repeated  all  the  attention  and  kindness  of  General 
Kamarofl* ;  thence  to  Bodlith,  Avhere  General  Prince  Chaf-cha-vadsey  * 
— descended  from  the  'Royal  Eamily  of  Georgia — and  General  Prince 
Orbeliani,  commanded.  Thence  we  crossed  the  mountains  towards 
Weden ;  here,  we  saw  the  almost  incredible  feats  performed  by  the 
mounted  Tartar  horsemen,  who,   although    on    the  edges   of  pre- 
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cipices,  riding  at  a  furious  gallop,  stood  upon  their  saddles,  fired  their 
muskets  beneath  the  bellies  of  their  horses,  or,  leaning  down,  picked  up 
pebbles  from  the  heath.  On  our  road  to  Weden,  we  passed  that  gorge 
in  the  mountains  whore  Prince  WoronzofF  suffered  his  disastrous 
defeat. 

At  Weden,  Prince  Errinsoff  received  us  with  the  usual  kindness.  We 
were  now  in  the  real  district  of  the  Check engis  or  Circassians.  The 
men  were  fine-looking  fellows,  and  the  women  handsome.  Since  the 
conquest  of  this  country  by  Christian  Russia,  the  purchase  of  women  is 
almost  impossible. 

Here  again  is  the  seat  of  those  fierce  bands  of  the  Amazons  who,  re- 
gardless of  all  danger,  with  shirt  of  mail  and  casque  of  steel,  fought  in 
the  front  of  the  battle,  obtaining  imm.ense  proficiency  with  the  bow  and 
the  spear,  which  they  wielded  with  such  dexterity. 

Our  ride  through  the  mountain  was  now  ended,  and  henceforward 
we  obtained  the  posting  carts  of  the  country.  Remaining  a  brief  time 
at  yiadi-Cavcas,  the  capital  of  the  JSTorthern  Caucasus,  wo  prepared  to 
cross  the  mountains  into  Asia. 

The  first  object  on  our  passage  through  the  Pass  of  Dariel  was  the 
magnificent  mountain,  Kasbek,  perpetually  covered  with  snow;  it  is 
1,000  feet  higher  than  Mont  Blanc,  and  it  is  satisfactory  to  record  that 
the  first  person  who  surmounted  the  difiiculties  of  the  ascent  of  both 
Mounts  Kasbek  and  Elbwitz  was  an  Englishman,  Mr.  Freshfield. 

Tt  was  at  the  foot  of  Kasbek  that  we  met  his  Imperial  Highness  the 
Grand  Duke  Michael,  from  whom,  subsequently,  we  received  the  utmost 
attention. 

We  next  proceeded  to  Tiflis,  which  we  reached  in  the  early  part 
of  September.  It  is  impossible  here  to  enter  upon  more  than  the 
salient  points  of  our  journey,  but  perhaps  you  will  allow  me  to  speak 
of  the  subject  of  the  railway  system  of  these  countries,  which  is 
creating  such  an  interest  in  Europe. 

A  railway  is  now  completed  from  Poti,  on  the  Black  Sea,  to  Tiflis, 
and  is  to  be  at  once  proceeded  with  to  Baku,  the  new  arsenal 
on  the  Caspian.  A  rail  is  projected  to  connect  Taganrog  by  Stav- 
ropol and  Derbend,  by  the  shores  of  the  Caspian  Sea,  to  Baku,  and 
from  Bakou  it  is  contemplated  to  extend  it  to  Teheran.  It  is  advo- 
cated by  many  that  we  should  subsidize  the  scheme  which  is  proposed, 
of  connecting  Constantinople  by  a  line  running  south  of  Trebisond 
towards  Mount  Ararat  and  Erivan,  and  thus  to  Teheran,  and  that 
prolonging  this  line  by  Herat  and  Candahar,  we  should  join  it  at 
Mooltan,  with  the  railway  system  of  India. 

Again,  the  scheme  of  Monsieur  Lesseps,  by  which  communication 
between  Europe  and  India  should  be  made  via  Moscow,  Samarkand, 
and  Cabool  to  Peshawur,  and  the  line  of  the  Euphrates  Valley,  have 
lately  been  brought  prominently  to  our  notice. 

It  cannot  be  otherwise  than  with  feelings  of  great  respect  that  we 
look  upon  a  scheme  advocated  by  so  renowned  a  man  as  Lesseps, 
who  has  united  the  navies  of  two  worlds ;  but  at  the  same  time,  bear- 
ing in  mind  the  enormous  length  of  the  line  Avhich  he  advocates, 
and  which  in  its  execution  would  probably  require  a  sum  of  £50,000,000 
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sterling',  as  also  the  great  military  objections  of  being  dependent  upon 
the  good  auspices  of  Russia  for  our  overland  communication  with 
India,  I  really  think  we  may  dismiss  this  line  of  communication 
entirely  from  our  contemplation. 

Again,  the  line  through  the  north  of  Persia,  for  almost  the  same 
reasons  that  I  have  adduced  respecting  that  through  Russia,  cannot 
but  meet  with  grave  objections.  The  one  would"  probably  equal  in 
expense  the  other,  and  would  be  open  to  almost  the  same  military 
objections,  as  the  armies  wdiich  could  readily  be  brought  from  Russia 
by  the  Caspian  from  the  Volga,  and  by  the  line  of  rail  to  which  I  have 
alluded  from  Taganrog,  would  materially  frustrate, — should  we  be  at 
war  with  that  Power, — all  endeavours  on  our  part  to  succour  our  armies 
in  India  through  the  assistance  of  a  speedy  overland  route  by  the  north 
of  Persia  to  that  country.  I  cannot,  therefore,  but  believe  that  if  it 
is  conceded  that  an  overland  line  of  rail  should  be  made  to  India,  the 
line  by  the  Euphrates  valley  from  Aleppo  to  Grain,  on  the  Persian 
Gulf,  is  the  one  which  it  will  be  most  advisable  to  adopt.  'No  doubt  it 
could  not  be  considered  complete  until  a  connection  was  formed 
between  Aleppo  and  Constantinople,  and  also  by  Bagdad  through  the 
south  of  Persia  to  Kurracliee  (of  course  I  premise  that  Aleppo  has  been 
joined  to  Alexandretta) .  But  the  advantage  of  the  Euphrates  line  is, 
that  the  portion  from  Alexandretta  to  Grain  being  comiileted,  this 
portion  could  be  at  once  utilised  as  the  assistant  to  a  speedier  transit, 
and  thus,  should  any  unforeseen  accident  happen  to  the  Suez  Canal, 
we  should  not  be  left,  as  our  only  alternative  route,  with  tliat  of  the 
Cape  of  Good  Hope. 

We  were  surprised  at  the  size  and  prosperous  appearance  of  Tiflis, 
the  capital  of  the  Caucasus.  In  its  centre  is  the  palace  of  the  Governor 
General,  the  Grand  Duke  Michael,  brother  to  the  Czar,  and  wdio 
receives  £70,000  per  annum  to  enable  him  to  keep  up  the  dignity  of 
his  position.  So  little  is  Tiflis  known,  or  considered,  in  England,  that 
not  even  a  British  Vice- Consul  is  stationed  here. 

While  at  Tiflis  we  visited  Prince  Mirsky,  who  commands  an  army  of 
about  100,000  men,  and  Baron  Mcolaef.  Both  were  residing  at  Kadjori, 
in  some  mountains  above  the  city,  whence  a  magnificent  panorama  of 
the  Caucasian  range  Avas  visible. 

The  splendour  of  the  view  will  be  understood  when  I  say,  that  fully 
half  a  dozen  mountains,  each  higher  than  Mont  Blanc  might  be  seen 
rising  up  at  various  points. 

We  then  posted  south  towards  Erivan  and  Mount  Ararat,  entering 
some  wild  arid  plains  covered  with  large  l)oulder  stones.  Even  the 
melon  carts  had  their  escorts  of  armed  men,  whose  muskets  were 
always  in  readiness. 

About  half  way  to  Erivan  lies  Lake  Gotcha.  There  the  Armenian 
monks  declare  fish  can  only  be  caught  during  Lent. 

The  appearance  of  Mount  Ararat  is  sublime.  It  is  nearly  18,000  feet 
high,  and  one-third  of  the  mountain  is  always  covered  w^ith  snow. 
iSTo  person,  except,  of  course,  ISToah  and  his  family,  has  ever  been  to  the 
top.  To  get  there  I  believe  is  impossible.   The  point  where  tlie  corners 


ON      THE  EASTERN  CAUCASUS  AND  T>AGHESTAN," 


757 


of  Russia,  Persia,  and  Turkey  in  Asia  meet,  is  exactly  at  tlie  apex  of  tlie 
mountain. 

Erivan  is  a  very  singular  city.  The  dress  and  language  there  are 
quite  in  the  style  of  the  Arabian  nights. 

From  Erivan  we  travelled  at  the  base  of  Mount  Ararat,  to  the 
Armenian  convent  of  Echmiadzin,  not  far  from  the  borders  of  Turkey. 
It  is  very  ancient,  and  its  manuscripts  are  2,500  in  number.  These 
are  all  that  remain  of  a  once  very  large  library,  which  was  almost  all 
destroyed  in  the  Persian  war.  It  probably  contains  a  large  ]iumber  of 
the  works  of  the  early  fathers,  which  were  mostly  written  in  Armenian. 
There  is  also  a  church  with  curious  architecture,  date  B.C.  300. 

We  next  proceeded  to  Sardarabad,  and  in  two  days,  after  much 
difficulty,  reached  the  town  of  Alexandrapol.  This  fort,  although 
almost  unknown  in  Europe,  is  one  of  the  strongest  and  largest  in 
Russia,  and  cost  in  its  erection,  no  less  than  22,000,000  of  roubles.  It  is 
built  to  menace  Kars,  from  which  it  is  about  seventy  miles  distant. 

We  now  entered  a  beautiful  district,  visiting  Akhalkalakik  and  Akhalt- 
sikh,  and  passing  not  far  from  the  mineral  spring  of  Abastuman, 
visited  Borjome,  the  country  seat  of  the  Grand  Duke  Michael.  In  his 
absence,  we  were  received  with  the  utmost  kindness  by  Her  Imperial 
Highness.  Thence  we  posted  to  the  junction  of  the  railway  from  Tiflis  to 
Poti,  passing  through  the  malarious  forest  of  Imeritia. 

The  vegetation  of  this  district  is  very  remarkable.  Vines  grow  in 
profuse  luxuriance,  immense  bunches  of  grapes  hanging  pendant  from 
the  slender  branches  which  entwine  themselves  round  the  elm  trees  of 
the  forest,  while  cereals  flourish  abundantly  wherever  they  are  sown. 
The  rivers  running  from  the  mountains  wander  through  this  widely 
extended  forest.  These  are  the  far  famed  streams  where  Jason  sought 
the  golden  fleece,  and  which  even  to  this  day  are  made  use  of  in  the 
same  manner  to  procure  this  precious  metal.  The  v/oolly  fleeces  of  the 
mountain  sheep  having  been  immersed  in  these  running  waters,  the  fine 
gold  particles  which  adhere  to  them,  are  carefully  picked  out. 

We  had  now  terminated  the  arduous  portion  of  our  land  journey. 
We  had  traversed  Daghestan  almost  from  end  to  end,  a  country 
scarcely  more  known  in  England  than  by  name.  We  had  seen  some 
'  of  the  highest  mountains  in  the  world,  and  visited  the  most  beautiful 
scenery.  We  travelled  in  the  Caucasus  alone  1,340  versts,  having 
ridden  a  portion  of  this  distance  in  the  crutch-like  Tartar  saddles  of 
the  country,  the  remaining  distance  on  carts  without  springs.  We 
had  lodged  alternately  in  palaces  and  pigsties ;  had  eaten  alternately 
luxuries  and  lived  on  black  bread  and  stale  lish  ;  we  had  seldom  taken 
off  our  clothes  or  slept  on  other  than  w^ooden  boards ;  but  all  these 
hardships  only  enhanced  the  pleasure  with  Avhicli  we  had  travelled 
through  this  almost  unknown,  interesting,  and  beautiful  country. 

The  mountains  of  the  Caucasus  contain  a  race  of  as  handsome  and 
sturdy  mountaineers  as  any  in  the  world ;  the  plains  are  rich  with  vege- 
tation to  a  degree  scarcely  credible,  and  the  mineral  rewards  which 
scientific  seekers  may  obtain,  are  as  yet  hidden  for  future  research. 

The  native  inhabitants  are  gentle  and  phlegmatic ;  the  Russian 
settlers  energetic  and  very  hardy,  but  rude  and  uncivilised,  the  upi^er 
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classes  hospitable  to  a  stranger  to  a  degree  almost  incredible  ;  and  it 
was  with,  feelings  of  gratitude  to  them,  and  admiration  of  this  sur- 
prising country,  that  we  quitted  its  shores.  • 

We  now  embarked  once  more  upon  the  Black  Sea  at  Poti,  the  port 
which  the  Russians  have  established  for  their  communications  with 
Odessa,  Sebastopol,  Nicolaief,  and  Europe,  and  whence  their  rail- 
road commences  for  Tifiis,  their  capital,  and  Baku,  their  arsenal,  on 
the  Caspian.  It  is  most  unfortunate  for  Russia  that  in  place  of  her 
last  unsuccessful  war  with  Turkey,  she  had  not  interested  herself  to 
obtain  Batoum,  which  lies  about  40  miles  to  the  south  of  Poti.  The 
bar  to  the  harbour  of  Poti  is  extremely  dangerous  and  shallow,  whereas 
Batoum  is  a  natural  harbour,  which  by  an  extension  of  the  spit  of 
land  by  a  groin  or  pier,  could  be  made  an  excellent  one. 

From  Batoum  ^ve  visited  Trebizonde,  Karasund,  Sinope,  and  other 
towns  on  the  southern  coast  of  the  Black  Sea,  all  beautifully  situated, 
thus  accomplishing  its  entire  circuit,  with  the  addition,  moreover,  of 
having  traversed  a  very  considerable  portion  of  the  Caucasian  govern- 
ment, as  well  as  Southern  Bussia,  and,  having  crossed  the  Caspian, 
and  visited  the  borders  of  Persia  and  Turkey  in  Asia. 

We  concluded  a  rough  and  uncomfortable  passage,  by  finding  the 
cholera  raging  in  Constantinople,  and  were  glad  enough  to  re- embark 
as  soon  as  practicable,  and  make  the  best  of  our  way  by  Syra, 
Corfu,  Trieste,  Venice,  Milan,  and  Paris,  back  to  London. 

It  may  be  expected  that,  before  closing  this  lecture,  I  should  say  a 
few  words  on  the  military  relations  between  Turkey  and  Russia.  It 
is  frequently  supposed  that  the  great  aim  of  Russia  is  to  extend  its 
dominions  in  Europe,  and  to  annex  Constantinople ;  but  there  are 
some  reasons  which  make  me  doubt  this.  1st.  The  enormous  diflB.culties 
and  dangers  which,  by  insisting  upon  such  a  programme,  have,  and 
would  again  ensue  to  her;  and,  2nd.  That  should  Constantinople  be 
annexed  to  Russia,  it  is  by  no  means  impossible  that  in  consequence 
of  the  opposing  interests  which  would  arise  between  the  north  and  the 
south,  a  dismemberment  of  the  Russian  Empire  might  follow.  It 
would  rather  appear  to  me  that  the  policy  of  Russia  is  to  extend  her 
dominions  towards  the  east,  not  to  Hindustan,  for  there  the  difficulties 
and  dangers  which  would  accrue  to  her  by  reason  of  a  European  war 
with  a  very  powerful  state  like  ourselves,  are  manifest.  But  by 
steadily  adhering  to  a  policy  of  never  crossing  to  the  south  of  the 
Hindoo-khoosh,  she  might  gradually  work  upon  the  territories  of  the 
Chinese,  and  by  also  extending  her  dominions  towards  the  south  from 
the  Amoor  river  she  would  annex  to  her  already  enormous  dominions, 
highly  fertile  provinces,  richly  peopled  by  very  industrious  and  clever 
races,  who,  not  warlike,  are  mercantile,  and  would  probably  give  her 
few  difiiculties  in  their  subjugation.  Thus  Russia  would  l3e  to  a 
greater  extent  and  more  easily  rewarded  for  her  exertions  than  by  any 
demonstrations  that  she  might  make  against  the  nations  of  the  west  or 
the  countries  attached  to  them.  ISTot  only  this,  but  should  she  establish 
a  firm  government  on  the  Chinese  seas,  she  would  be  able  to  cope  with 
the  development  which  the  Anglo-Saxon  races  are  making  on  the  oppo- 
site side  of  the  Pacific  Ocean. 


Thursday,  26th  June,  187:3, 

Lieut.-Genekal  tue  Eight  Hon.  the  EARL  OF  ALBEMARLE, 

in  the  Chair. 

NAMES  of  MEMBERS  who  joined  the  Institution  between  the  l7th  and  26tli 

June,  1873. 

LIFE. 

Lindsay,  W.  J.,  Lieiit.  Rifle  Brigade. 
Richai^dson,  J.  B.,  Major  R.A. 
.    Houstoun,  Greo.  L.,  Lieut.  Royal  Renfrew  Militia. 

ANNUAL. 
Crohan,  Herbert,  Com.  R.N. 
Brownlow,  Sir  C.  H.,  K.C.B.,  Major- General . 
Mitford,  John,  Lieut.  Civil  Service  Rifle  Yolunteers. 
Alt,  J.  W.,  Captain  15th  Surrey  Rifle  Yolunteers. 


THE  EDUCATIO]^r,  AND  PROEESSIONAL  INTSTRUCTION  OF 

OFFICERS. 

By  Captain  A.  B.  Tulloch,  69th  Regiment,  Garrison  Instructor, 

Halifax,  N.S. 

The  Chairman  :  I  have  to  call  upon  Captain  Tulloch  to  read  a  paper 
on  "  The  Education  and  Professional  Instruction  of  Officers."  I  have 
only  to  regret  that  I  am  not  some  fifty  years  younger  than  I  am, 
because  then,  I  should  have  been  able  to  derive  some  advantage  from 
the  paper,  for  I  am  afraid  that  I  am  now  too  old  to  learn.  In  my 
younger  days,  education  was  not  so  much  thought  of,  and  I  may 
be  somewhat  in  the  situation  of  a  certain  "  Claimant"  of  whom  we 
have  heard  so  much,  and  who  did  not  know  whether  a  regiment 
was  in  ''close"  or  "open"  order.  I  am  very  glad  to  see  that 
those  times  are  changed,  and  that  meritorious  young  Of&cers  are  doing 
all  in  their  power  to  make  our  profession  one  of  the  most  practically 
well-instructed  that  can  be  found  in  the  world.  I  believe  that  the 
strong,  enthusiastic  feeling,  pervading  all  ranks  of  the  Army  at  the 
present  time,  cannot  be  excelled  in  any  nation  of  the  globe. 

Captain  Tulloch  :  In  the  military  annals  of  our  country,  it  would  be 
hard  to  find  any  period  in  which  greater  changes  have  been  made  in  the 
organization  and  administration  of  the  Army  than  during  the  last  two 
or  three  years.  The  causes,  which  have  brought  about  the  changes  in 
question  have  been  so  often  discussed,  and  are  so  well  known,  that  I  shall 
merely  touch  on  that  which  has  reference  to  the  education  and  profes- 
sional training  of  young  Officers.  I  venture  to  bring  to  your  notice 
my  views  on  the  subject,  in  the  hope  that,  however  crude,  they  may, 
nevertheless,  do  something  towards  throwing  additional  light  on  a 
question  of  so  much  importance. 

Up  to  the  year  1849,  Officers  were  appointed  to  commissions  in  the 
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cavalry  and  infantry  by  nomination.  When  a  yonng  gentleman  desired 
to  enter  the  Army,  all  that  was  required  for  placing  him  on  what  was 
known  as  the  Commander-in-Chief's  list  was  that  his  name  should  be 
forwarded  by  some  general  Officer  as  a  voucher  for  his  respectability  ; 
once  on  the  list,  the  name  of  the  embryo  ensign  or  cornet,  in  due  time, 
arrived  at  the  top,  and  if  then  of  the  proper  age,  he  was  duly  gazetted, 
either  with  or  without  purchase.  In  certain  special  cases,  gentlemen 
were  gazetted  soon  after  their  names  were  placed  on  the  list,  but  the 
usual  practice  was  to  take  every  one  in  his  tarn. 

In  time  of  peace,  the  demand  for  Officers  was  comparatively 
limited,  and  by  far  the  greater  proportion  entered  the  Army  by  pur- 
chase ;  commissions  without  purchase  were,  however,  given  by  the 
Commander-in-Chief  to  the  sons  of  old  and  deservins;  Officers  and 
others  who  had  done  good  service  to  the  state.  A  certain  number  were 
also  annually  granted  to  Sandhurst  cadets,  who  passed  special  qualify- 
ing examinations,  and  a  few  were  given  to  deserving  non-commissioned 
Officers. 

In  February,  1849,  a  circular  was  issued,  informing  all  candidates 
for  commissions  that  they  would  have  to  pass  an  educational  examina- 
tion before  being  gazetted.  The  test  was  by  no  means  a  difficult  one ; 
any  schoolboy  who  had  received  a  respectable  education  could  have 
accomplished  it.  The  publication  of  the  circular,  however,  appears  to 
have  created  a  regular  stampede  amongst  the  candidates,  many  of  whom 
at  once  removed  their  names  from  the  Commander-in-Chief's  list.  The 
examinations,  instituted  in  1849,  continued  in  force  till  1857,  with  this 
exception,  that  during  the  time  of  the.  Crimean  war  their  stringency 
was  so  very  much  relaxed,  that  practically  the  examinations  were  a 
mere  matter  of  form,  and  for  a  short  time  during  the  Indian  mutiny, 
when  the  supply  of  soldiers  did  not  equal  the  demand,  free  commis- 
sions were  granted  to  any  one  who  raised  a  certain  number  of  recruits. 

About  this  period,  viz.,  in  April,  3  857,  the  Council  of  Military  Edu- 
cation was  established,  and  with  it  commenced  a  new  era  in  the 
educational  requirements  and  professional  training  of  Officers.  The 
examinations,  instituted  in  1849,  being  considered  very  unsatisfactory 
tests  of  a  candidate's  general  education,  the  Council  were  directed  to 
revise  the  whole  system  of  examination  for  direct  appointments  to  the 
Army.  The  head  masters  of  the  principal  public  schools  in  the 
country  were  therefore  consulted  with  the  view  of  ascertaining  the 
amount  of  knowledge  which  might  fairly  be  expected  from  young  men 
of  17,  and  on  the  statements  of  the  schoolmasters  a  new  scheme  was 
established  in  1858.  Kow  although  the  examination  in  question  was 
by  no  means  severe,  the  Council  were  nevertheless  obliged  from  time 
to  time  to  diminish  the  difficulty  of  it,  owing  to  the  inability  of  so 
many  of  the  candidates  to  come  up  to  the  standard  which  had  been 
practically  established  by  those  who  had  instructed  them. 

As  an  illustration  of  the  value  put  on  certain  subjects  of  instruic- 
tion  by  the  head  masters  of  public  schools  in  1857,  it  may  not  be  out 
of  place  to  mention  that  in  the  examinations  then  established,  a  candi- 
date might  obtain  2,000  marks  in  Latin,  1,G00  in  G  reek,  but  in  English  or 
Erench,  1,200  only.  By  1867,  the  obligatory  portion  of  the  examination 


INSTEUCTION  OF  OFFICERS. 


761 


for  direct  commissions  had  been  made.'  very  mucli  easier ;  in  English, 
-J  of  full  marks  Avas  sufficient  to  qualify  in  that  subject,  and  although 
a  candidate  might  obtain  10,800  marks,  a  total  of  1,500  was  all  that 
was  necessary  for  passing.  ^Notwithstanding  the  apparent  miklness  of 
this  test,  hardly  any  boys,  educated  at  the  public  schools,  dared  venture 
to  attempt  it  without  previous  preparation  hj  a  crammer.^ 

Now  with  reference  to  professional  training.  An  Officer  on  joining 
his  regiment  was,  as  a  matter  of  course,  taught  his  drill,  but  any 
knowledge  of  his  profession  beyond  that  which  could  be  obtained  in 
the  barrack  square,  he  had  little  or  no  means  of  acquiring.  The  sub- 
alterns were  generally  assembled  once  a  week  in  the  ante-room  for 
school,  under  one  of  the  majors,  but  in  nine  cases  out  of  ten  the 
subject  of  instruction,  if  instruction  it  could  be  called,  was  confined  to 
the  bare  routine  of  battalion  drill.  In  this  weekly  school,  even  when 
instructing  in  ordinary  drill,  there  always  appeared  to  be  a  great  want 
of  system,  a  defect  which  was  also  very  canspicuous  in  what  were  known 
as  adjutant's  parades.  In  some  regiments,  Commanding  Officers  used 
to  detail  the  movements — usually  restricted  to  three — which  were  to  be 
performed  under  the  adjutant,  but  in  many  cases  he  was  allowed 
to  execute  any  manoeuvres  he  chose,  the  result  being  that  from  con- 
tinually knocking  about  the  battalion  as  he  pleased,  the  most  stupid 
adjutant  in  time  got  the  reputation  of  being  a  good  drill,  but  he  alone 
of  all  those  present  on  parade  really  jDrofited  by  the  j^ei'foi'i^^^nce. 
Another  very  impolitic  measure  by  which  drill  was  made  distasteful  to 
young  Officers  was  the  prevailing  custom  of  requiring  all  Officers  junior 
to  the  adjutant  to  attend  his  drills,  thus  the  presence  of  an  Officer  at  a 
parade,  which  was  often  looked  on  as  a  mere  waste  of  time,  depended 
not  on  his  efficiency,  but  on  the  adjutant's  place  on  the  list  of  sub- 
alterns. 

Before  finally  leaving  the  question  of  adjutants,  it  may  not  be  out  of 
place  to  notice  what  has  occasionally  been  suggested,  viz.,  that  they 
should  not  be  allowed  to  hold  office  as  such  in  regiments  for  more  than 
two  or  three  years,  so  as  to  give  as  many  of  the  best  Officers  as  possible 
a  knowledge  of  adjutant's  work,  such  work  being  about  the  very  best 
that  could  be  devised  for  making  a  first-rate  Officer, 

But  to  return  to  the  subject  more  immediately  under  discussion.  In 
addition  to  school  in  the  ante-room  once  a  week,  subalterns  were  by  an 
order  dated  I9th  January,  1859,  required  to  send  in  a  report  and  sketch 
of  the  country  whenever  the  battalion  was  exercised  in  route  march- 
ing. Those  Officers  who  had  been  educated  at  Sandhurst  usually 
made  out  readable  sketches  and  reports,  some  being  remarkably  good, 
but  the  productions  of  those  Avho  had  never  received  any  instruction  in 
delineating  ground  or  in  making  a  concise  military  report  were,  as 
might  be  expected,  simply  so  much  waste  paper.  Orders  were  com- 
plied with,  certainly,  but  practically  the  whole  affair,  as  far  as  the 
training  of  the  uninstructed  Officers  was  concerned,  was  useless. 

Occasionally  Commanding  Officers,  who  knew  from  experience  on 
active  service  how  important  it  was  that  every  Officer  should  be  in- 
structed in  outpost  Avork,  did  their  best  to  give  both  Officers  and 
men  some  training  in  that  duty  ;  the  opportunities  for  doing  so,  how- 
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ever,  especially  in  tins  country,  occarred  but  seldom,  Commanding 
Officers  being  strictly  prohibited  from  trespassing  on  private  pro- 
perty. .        ^  ^ 

As  regards  examinations  for  promotion,  they  were  first  instituted 
in  1850.  Ensigns,  before  being  recommended  as  fit  for  advancement 
in  rank,  were  required  to  show  that  they  were  acquainted  with  tlieir 
drill,  regimental  duties,  Mutiny  Act,  and  Articles  of  War.  Lieutenants 
before  promotion  were  informed  that,  in  addition  to  the  examination  in 
drill,  &c.,  they  would  also  be  required  to  pass  an  educational  test, 
which  must  have  made  the  gray  ha^irs  of  many  an  ancient  subaltern 
stand  on  end  with  astonishment,  the  subjects  in  which  Officers  in 
question  were  to  be  examined  being  as  follows : — History,  ancient  and 
modern  ;  first  six  books  of  Euclid ;  properties  of  the  circle  ;  algebra,  to 
quadratic  equations,  inclusive ;  logarithms ;  plane  trigonometry  and 
mensuration ;  permanent  and  field  fortification ;  military  law,  &c. 
As  a  matter  of  course  such  a  terrible  ordeal  was  rarely,  if  ever, 
enforced. 

In  1858,  the  regulations  with  reference  to  promotion  were  revised, 
the  examinations  being  made  entirely  professional,  and  confined  to 
those  subjects  which  a  regimental  Officer  ought  to  know.  With  some 
slight  revisions,  these  tests  as  ordered  in  1858  continued  in  force  until 
1870,  the  only  real  difficulty  in  the  examinations  being  that  which 
related  to  field  fortification,  reconnaissance  and  outpost  work.  Having 
little  or  no  opportunity  of  receiving  instruction  in  such  matters, 
Officers  were  obliged  to  get  them  up  as  best  they  could  from  books, 
those  books,  in  which  the  different  subjects  were  compressed  as  much 
as  possible,  and  with  the  contents  arranged  in  the  form  of  question  and 
answer,  being  the  favourites.  The  great  drawback,  however,  to  such  a 
method  of  getting  up  a  subject,  about  which  the  candidate  really  knew 
nothing,  was  that  occasionally  question  and  answer  did  not  fit.  At 
one  examination  which  I  happen  to  remember,  an  Officer  described  a 
gabion  as  a  fortification  made  of  sand  bags,  &c.,  whilst  another  said  it 
was  a  redan  with  flanks. 

In  1870,  commenced  the  first  of  a  series  of  the  most  important 
changes  with  regard  to  the  first  appointment  and  training  of  Officers 
which  had  taken  place  for  many  years.  The  Military  College  at 
Sandhurst,  after  having  educated  cadets  for  nearly  three-quarters  of  a 
century,  ceased  to  do  so  any  longer,  and  in  the  year  following  the  old 
method  of  appointing  Officers  by  nomination  and  purchase  was 
abolished,  the  time-honoured  rank  of  Ensign  or  Cornet  being  replaced 
by  a  new  designation — Sub-Lieutenant — the  status  of  which,  by  the 
way,  does  not  appear  to  be  clearly  defined, — and  the  Army  was  in 
future  to  be  supplied  with  Officers  by  assigning  a  proportion  of  the 
vacant  appointments  for  public  competition,  and  by  giving  each  Militia 
regiment  of  a  certain  strength  the  nomination  of  one  Lieutenant's 
commission  annually,  the  remaining  vacancies  being  filled  by  candidates 
from  the  universities,  Queen's  Cadets,  and  deserving  non-commissioned 
Officers. 

The  new  grade  of  Sub-Lieutenant  differed  from  that  of  Ensign  in 
that  the  appointment  was  only  probationary.    Sub-Lieutenants  were 
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to  serve  aboiii  a  year  with  tlieir  regiments,  wliere  they  were  to  learn 
their  drill,  interior  economy  of  battalion  work,  and  such  like ;  if  then 
favourably  reported  on,  they  were  to  be  sent  to  the  Military  Collge  at 
Sandhurst  for  instruction  in  surveying,  fortification,  &c.  The  Sand- 
hurst examination  successfully  passed,  the  Sub-Lieutenant  was  then 
gazetted  as  a  hondfide  commissioned  Officer,  with  certain  antedates. 

Considerable  changes  were  at  the  same  time  also  made  in  the  exami- 
nations for  promotion  after  entering  the  service.  A  knowledge  of 
field  fortification,  military  surveying,  elementary  tactics,  and  military 
law  being  now  required  (in  addition  to  the  former  subjects),  a  special 
examination  in  the  branches  just  named  was  then  instituted;  and  in 
order  to  give  Officers  opportunities  for  acquiring  such  professional 
knowledge,  Garrison  Instructors  were  appointed  at  all  the  principal 
stations  at  home  and  abroad.  Being  the  first  Officer  nominated  to  fill 
one  of  these  appointments,  it  is  to  the  working  of  the  new  system 
and  the  deductions  derived  from  nearly  three  years'  practical  experience 
of  an  Instructor's  work  that  I  now  more  particularly  desire  to  direct 
your  attention. 

The  Garrison  Instructor  being  an  entirely  new  species,  was  at  first 
looked  on  with  rather  a  suspicious  eye  by  the  younger  Officers,  who 
seemed  to  think  that  they  might  suddenly  be  seized  by  him  as  by  a 
bird  of  prey,  and  carried  off  for  immediate  instruction ;  the  first  result 
o£  my  arrival  amongst  them  was  a  general  rush  to  pass  the  examina- 
tion for  promotion  under  the  old  rules,  in  order  that  they  might  thereby 
save  themselves  from  falling  into  my  clutches. 

The  professional,  not  to  say  prophetic,  knowledge  attributed  to  the 
Instructor  was  at  times  quite  startling.  One  Officer  of  some  standing 
gravely  asked  me  just  before  the  outbreak  of  the  French  war  to  give  a 
lecture  on  the  subject,  and  inform  them  what  was  going  to  happen. 

The  departments  also  were  occasionally  rather  at  sea  about  the 
new  appointment,  and  I  am  afraid  that  I  must  have  given  them  a  good 
deal  of  trouble  with  my  strange  requisitions ;  nevertheless  they  were 
none  the  less  willing  to  do  everything  in  their  power  to  help  me. 

The  young  Officers  finding  at  last  that  the  Garrison  Instructor  was  a 
very  mild,  inoffensive  individual,  and  by  no  means  likely  to  suddenly 
explode  in  their  midst,  and  annihilate  them  w^ith  fragments  of  learnino-, 
became  less  suspicious,  and  eventually  I  commenced  my  first  course 
with  a  class  composed  of  four  Officers,  who  must  have  made  a  favour- 
able report  of  what  had  happened  to  them,  for  afterwards  I  rarely  had 
less  than  a  quarter  of  the  Captains  and  subalterns  in  the  garrison 
under  instruction  at  a  time,  and  with  two  exceptions  only,  more 
willing  pupils  it  was  impossible  to  wish  for.  The  only  decided  obstacle 
I  had  to  contend  with  was  the  very  imperfect  education  which  many 
of  the  Officers  had  received  when  boys  at  school.  You  will  be  rather 
startled  to  hear  that  I  never  yet  had  a  class  in  which  I  was  not  oblio-ed 
to  teach  some  of  the  Officers  composing  it  vulgar  and  decimal  fractions, 
and  I  specially  remember  that  a  very  simple  rule  of  three  sum  was 
on  one  occasion  too  difficult  a  problem  for  any  one  in  the  room. 
Equations  were  things  which  many  had  apparently  never  heard  of, 
and  the  Officer  who  could  write  a  concise  report,  especially  in  ?i  legible 
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]uind,  was,  in  some  classes,  ratlier  a  rara  avis.  As  regards  subjects  of 
general  information,  I  also  found  in  two  or  three  instances  an  astonish- 
ing deficiency  of  education.  There  passed  through  my  hands  repre- 
sentative pupils  of  many  English,  schools,  and  from  the  information, 
obtained  from  difierent  Officers,  I  came  to  the  conclusion  that  several  of 
them  had  had  their  time  almost  entirely  wasted  at  school,  and  that  their 
only  acquirement  had  been  a  smattering  of  Greek  and  Latin. 

A  classical  education,  when  completed,  Avill  have  disciplined  the  mind 
possibly  quite  as  much  as  a  mathematical  one ;  but  when  a  so-called 
classical  education  stops  before  it  even  gets  to  the  threshold  of  comple- 
tion, I  cannot  but  think  that  so  much  time  taken  up  in  stringing  together 
Latin  verses  and  in  wearily  plodding  through  Yirgil  or  Homer,  almost 
to  the  exclusion  of  other  subjects,  is  time  misued. 

I  by  no  means  wish  it  to  be  understood  that  all  the  Officers  who 
attended  the  classes  were  badly  educated,  very  far  from  it,  some  having 
taken  their  B.A.  degree  at  college,  but  this  I  do  mean  to  say,  that  fully 
one-fourth  of  them  had  received  a  very  defective  education  indeed. 
How  tlie  schoolmasters  that  professed  to  have  taught  them  could 
have  been  satisfied  with  their  work  1  cannot  understand.  With 
two  or  three  exceptions,  there  was  no  want  of  natural  ability  shown  by 
those  Officers  Avho  had  been  so  badly  educated ;  but  unfortunately  it 
took  a  very  considerable  portion  of  the  four  months  du.ring  which  the 
course  lasted  to  get  some  of  them  into  the  habit  of  using  their  brains 
at  all.  At  times,  their  intellects  seemed  suddenly  to  awaken  as  if 
startled  from  sleep ;  occasionally  the  process  was  more  gradual,  but 
as  soon  as  this  change  had  taken  place  and  they  began  to  think  for 
themselves  the  great  difficulty  of  instruction  was  overcome,  and  some 
of  those  wdio  appeared  very  dense  at  the  beginning  of  the  course  turned 
out  remarkably  well  afterwards.  Some  few, — fortunately  I  had  never 
more  than  two  in  any  class, — were  naturally  so  defective  in  intel- 
lectual power,  or  had  received  so  little  attention  when  at  school, ^ — I  am 
strongly  inclined  to  believe  that  the  latter  vv^as  the  true  state  of  the 
case, — that  the  labour  of  imparting  instruction  to  them  became  almost 
a  physical  one.  I  have  often,  after  only  three  hours'  with  the  class, 
been  quite  as  much  exhausted  as  if  I  had  been  pulling  a  heavy  oar  all 
the  time.  Had  it  not  been  for  the  willingness,  in  fact  I  may  say  the 
intense  desire  on  the  part  of  the  Officers  referred  to,  to  obtain  pro- 
fessional information,  it  would  hardly  have  been  possible  to  have  con- 
tinued the  uphill  work  of  instructing  them. 

As  regards  the  question  of  Officers  being  desirous  of  instruction, 
many  people  fancied  that  they  would  not  care  to  return  to  what  might 
appear  rather  like  schoolboy  Avork ;  that  fear  is  now  a  thing  of  the 
past.  Yery  young  Officers  who  have  just  escaped  from  the  thraldom 
of  school  do  not,  as  a  rule,  take  to  book  work  so  well  as  those  who 
have  been  longer  in  the  service ;  but  I  can  safely  say  that  it  is  the 
exception  for  an  Officer  of  any  standing  not  to  be  desirous  of  improv- 
ing his  professional  knowledge  by  going  through  a  course  of  garrison 
instruction.  Of  course  there  are  men  to  be  found  in  the  Army,  as  in 
every  other  profession,  who  are  so  deficient  in  mental  stamina  that 
exertion  of  any  kind,  even  for  the  most  fascinating  of  field  sports,  is 


INSTRUCTION  OF  OFFICERS. 


765 


distasteful  to  tliem.  Fortunately  such  hard  bargains  are  not  numerous, 
and  in  some  regiments  do  not  exist ;  they  of  course  are  not  to  be  found 
amongst  the  Garrison  Instructor's  voluntary  attendants. 

With  reference  to  the  support  given  to  the  system  by  Commanding 
Officers,  all  I  say  is  that  it  would  have  been  impossible  to  have  wished 
for  more.  From  the  General  commanding,  downwards,  everyone  took 
the  greatest  interest  in  its  success.  As  soon  as  the  nature  of  the  course 
was  understood  the  Colonels  of  the  different  regiments  offered  to  change 
parade  and  orderly-room  hours,  or  do  anything  that  I  could  suggest  for 
the  purpose  of  enabling  as  many  Officers  as  possible  to  attend,  they 
themselves  being  present  when  any  out-door  work  was  going  on.  With 
regard,  however,  to  the  facilities  for  continuous  study  without  inter- 
ruption from  regimental  work,  I  think  there  is  room  for  improvement. 
A  very  excellent  feeling  prevails  in  most  regiments,  and  especially  in 
those  where  esprit  de  corps  runs  high,  which  makes  Officers  averse  to 
being  struck  off  duty  and  thereby  throwing  their  work  on  others. 
Several  Officers,  in  fact  all  the  Captains,  except  one,  who  went  through 
a  course  of  instruction,  declined  to  be  struck  off  duty,  they  merely  got 
leave  from  parade  during  the  time  the  course  lasted,  and  did  their 
company  work  and  the  duty  of  orderly  Officer  of  the  week  when  I  did 
not  require  them. 

Captains  and  Subalterns  had  occasionally  hard  work  to  be  in  time 
for  lecture  after  being  present  at  orderly-room  with  their  prisoners, 
&c.  A  conveyance  of  some  kind  was  usually  kept  waiting  just  outside 
the  orderly-room,  and  as  soon  as  their  work  was  done  they  came  down 
at  full  speed  to  the  class-room. 

Sometimes  much  valuable  time  was  lost  from  interruptions  such  as 
I  have  mentioned,  which  made  me  almost  decide  that  unless  Officers 
would  consent  to  being  struck  off"  all  duty,  so  that  their  attendance 
with  the  class  might  not  be  interfered  with,  I  would  not  undertake  to 
put  them  through  a  course  of  instruction ;  but  on  considering  that  the 
Commanding  Officers  had  done  everything  that  was  in  their  power  to 
enable  as  many  Officers  as  possible  to  attend,  I  came  to  the  conclusion 
that  it  was  my  duty,  and  the  better  policy,  to  leave  matters  as  they 
were  and  do  the  best  I  could  under  existing  circumstances.  The 
willingness  on  the  part  of  the  Officers  to  attend,  in  spite  of  all 
obstacles,  was  indeed  in  itself  a  sufficient  reason  for  overlooking  such 
irregularities.  Many  a  time  have  I  admired  their  determination  not  to 
be  a  minute  late  for  lecture,  although  the  weather  in  winter  w^as  at 
times  hardly  faceable,  with  the  thermometer  \(f  below  zero  and  a 
breeze  blowing  that  sent  the  potidre  snow  into  the  innermost  recesses 
of  one's  wraps.  Schoolmasters  at  home  would  be  rather  astonished  at 
finding  their  pupils  obliged  to  make  their  way  to  school  on  snow- 
shoes.  At  Halifax  it  was  no  uncommon  thing  for  Officers  to  get 
frost-bitten  on  their  way  from  barracks  to  the  class-room. 

At  the  request  of  a  Commanding  Officer,  who  justly  considered  that 
instructed  non-commissioned  Officers  would  be  invaluable  assistants  to 
an  Officer  who  had  to  put  an  outpost  or  position  into  a  state  of  de- 
fence, I  obtained  authority  for  establishing  a  class  for  sergeants, 
none  but  the  most  intelligent  being  sent.    The  result  was  very  satis- 
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factory.  I  was  quite  astonished  at  the  aptitude  many  of  them  had 
for  using  a  pencil.  To  enable  them  to  attend  regularly  they  were 
excused  guards  and  parades,  but  nothing  else ;  they  had  even  to 
arrange  for  some  one  to  do  their  orderly  work.  To  give  you  an  idea 
how  they  took  to  instruction,  I  may  say  that,  amongst  others,  a 
sergeant-major  of  one  of  the  smartest  regiments  in  the  service  went 
through  a  complete  course,  and  the  only  part  of  his  regimental  work 
from  which  he  was  excused  was  attendance  at  Commanding  Ofl&cers' 
parade,  and  orderly-room  afterwards,  when  possible.  I  am  happy  to 
say  that  he  passed  an  excellent  examination  ;  his  road,  river,  and  out- 
post reports  were  certainly  amongst  the  best  I  had  ever  read ;  they 
were  clear,  concise,  and  written  in  a  very  legible  hand,  which  last  is 
really  no  small  recommendation. 

The  result  of  observations  made  on  the  working  of  the  system  of 
garrison  instruction  may,  I  think  be  summed  up  as  follows : — 

1.  That  a  considerable  percentage  of  Officers  have  had  the  elementary 
portion  of  their  education  so  neglected  that  they  are  unable  to  benefit 
by  instruction  as  much  as  they  might  otherwise  do. 

2.  That  Officers  are,  as  a  rule,  very  desirous  of  acquiring  profes- 
sional knowledge,  such  as  is  given  in  a  coarse  of  garrison  instruction, 
and  that  they  will  put  themselves  to  any  inconvenience  imaginable  to 
attend  a  course. 

3.  That  owing  to  regimental  duties  of  various  kinds,  social  as  well 
as  professional,  an  Officer  undergoing  instruction,  when  with  his  regi- 
ment, is  liable  to  a  detrimental  amount  of  interruption  of  work  during 
the  course. 

4.  That  instruction  in  any  but  temperate  climates  is  carried  on  under 
considerable  disadvantages. 

5.  That  many  non-commissioned  Officers  are  anxious  for  professional 
instruction,  and  that  a  considerable  portion  of  those  are  well  qualified 
to  receive  it. 

To  meet  the  different  requirements  indicated  by  the  conclusions  just 
mentioned,  it  would  be  necessary  first  of  all  to  demand  that  the 
elementary  education  of  candidates  for  commissions  should  be  more 
attended  to. 

As  regards  Officers,  it  certainly  seems  that  w^ien  undergoing  instruc- 
tion they  would  be  better  away  from  their  regiments,  and  might 
receive  instruction  to  greater  advantage  if  sent  to  institutions  ana- 
logous to  those  at  Shoeburyness  and  Hythe. 

With  reference  to  non-commissioned  Officers,  a  more  elementary 
course  might  be  arranged  for  them,  the  instruction  being  given  by  a 
duly  qualified  subaltern  of  the  regiment  to  which  they  belonged. 

Before  going  into  the  details  connected  with  these  proposed  changes, 
it  will  be  necessary  to  refer  to  the  present  method  of  supplying  the 
Army  with  Officers.  It  has  already  been  stated  that  vacant  appoint- 
ments are  to  be  filled  by  Militia  subalterns,  candidates  from  the 
universities.  Queen's  Cadets,  or  by  open  competition,  the  three  last- 
named  classes  receiving  probationary  appointments  confirmable  on 
their  passing  certain  professional  examinations,  after  about  eight 
months'  insti'uction  at  Sandhurst.    Concerning  the  ]\Iilitia  candidates 
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and  Queen's  Cadets,  who  only  require  to  pass  a  qualifying  examination, 
I  will  now  say  but  little,  except  that,  in  fixing  the  standard  of  the 
examination,  care  should  be  taken  that  no  one  be  allowed  to  enter  the 
service  unless  most  thoroughly  acquainted  with  elementary  arithmetic, 
and  also  able  to  write  an  ordinary  letter  or  report  in  clear  concise 
language  and  in  a  legible  hand.  It  is  certainly  impossible  to  appre- 
ciate too  highly  that  peculiar  training  at  public  schools  which  develops 
those  qualities  so  requisite  in  an  Officer,  viz.,  gentlemanly  feeling  and 
manner,  and  a  love  of  amusements  requiring  physical  strength  and 
skill,  but  as  regards  book  learning,  I  cannot  help  thinking  that  too 
much  time  is  still  sacrificed  to  Greek  and  Latin  to  the  detriment  of 
more  useful  accomplishments.  Not  one  Officer  in  a  hundred,  perhaps 
not  one  in  five  times  that  number,  ever  opens  a  Greek  or  Latin  book 
after  entering  the  service.  If  in  pursuit  of  some  particular  study,  one 
requires  to  refer,  for  instance,  to  Pliny  or  Herodotus,  an  English  trans- 
lation at  once  supplies  the  information  wanted,  probably  in  much  better 
form  than  any  ordinary  classical  scholar  could  render  it.  Many  an 
Officer  who  desires  to  improve  his  professional  knowledge  finds  himself 
stopped  almost  at  the  very  commencement  of  his  efibrts  from  inability 
to  read  French  or  German ;  frequently  have  I  heard  such  men  rail  at 
the  time  wasted  at  school  in  learning  the  dead  languages,  of  which 
they  then  hardly  recollected  a  word. 

Before  quitting  the  subject  of  Militia  candidates,  I  may  suggest  now 
that  that  force  and  the  Line  are  to  be  united,  the  more  closely  they 
can  be  drawn  together  the  better.  It  is  to  the  Militia  that  I  think  we 
must  look  in  time  of  war  for  the  reserve  supply  of  young.  Officers, 
without  which,  reserves  of  men  are  of  comparatively  little  value. 
Militia  subalterns  might  be  encouraged  to  go  through  a  Sub-Lieu- 
tenant's course  on  the  understanding  that  all  vacancies  which  occurred 
in  the  Line  battalions  of  their  brigade,  when  on  active  service,  should 
be  filled  by  Lieutenants  who  had  so  qualified,  provided  that  at  the  time 
of  appointment  they  were  not  too  old — say  not  more  than  24  years  of 
age.  With  such  inducement,  it  might  even  be  possible  to  obtain  super- 
numerary subalterns  for  the  Militia.  I  may  here  observe  that  those 
Army  reformers  who  so  persistently  state  that  the  Army  is  over- 
officered  can  have  but  little  idea  how  rapidly  regimental  Officers  are 
used  up.  As  soon  as  the  organization  of  a  force  for  field  service 
commences,  staff',  train,  field  depots,  and  in  fact  every  department 
without  exception  in  one  way  or  other  demands  Officers  from  the  Line, 
the  result  being  that  a  regiment  which  actually  takes  the  field  with  two 
Officers  per  company  is  rather  lucky  than  otherwise.  On  one  occasion, 
when  performing  the  duties  of  adjutant,  the  inadequate  number  of 
Officers  in  my  regiment  was  particularly  brought  home  to  me.  At  the 
time  in  question  we  were  engaged  in  what  proved  to  be  rather  a  short 
campaign ;  but  one  Officer  had  died,  and  only  two  had  been  sent  away 
sick ;  nevertheless  the  departments  had  absorbed  so  many  Officers,  that 
on  the  regiment  parading,  for  what  might  have  been  a  heavy  day's 
work,  there  remained  but  one  Officer  per  company,  and  two  for  the 
colours.  I  remember  being  rather  puzzled  as  to  whether,  in  the  event 
of  any  casualties  happening  amongst  the  Captains  or  subalterns.  I 
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should  be  afterwards  justified  in  allowing  the  colours  to  be  carried  by 
sergeants,  in  order  that  every  Company  might,  if  possible,  be  com- 
manded by  an  Officer. 

But  to  return  to  our  more  immediate  subject — the  present  entrance 
examinations.  With  reference  to  the  system  of  open  competition, 
which  is  such  a  favourite  with  some  people  in  this  country,  all  I  can 
venture  to  say  is  that  many  persons,  who  are  no  mean  judges  of  the 
question,  are  much  opposed  to  it,  and  that  in  the  Army  especially, 
where  certain  requirements  of  character  are  of  far  greater  value  than 
much  learning,  competition  is  out  of  place.  The  old  method  of  nomina- 
tion certainly  possessed  one  very  decided  advantage  over  the  present 
regulations,  inasmuch  as  that  no  person  could  get  his  name  placed  on 
the  Commander-in-Chief's  list  without  a  guarantee,  from  some  Officer 
of  high  standing,  that  he  was  a  fit  and  proper  person  to  hold  Her 
Majesty's  commission.  In  time  of  war,  when  there  was  a  great  demand 
for  Officers  and  no  reserve  to  fall  back  on,  it  w^as  not  always  possible 
to  adhere  to  this  rule  ;  the  pernicious  effects  consequent  on  its  infringe- 
ment are  well  known  to  every  Officer  who  was  in  the  service  seventeen 
or  eighteen  years  ago,  and  ought  to  be  a  warning  that  something  more 
is  necessary  than  a  mere  certificate  of  moral  character  from  a  parish 
minister  or  schoolmaster.  But  putting  that  question  aside,  the  com- 
petitive examination  is  subject  to  a  drawback  which  is  common  to  all 
such  methods  of  testing  the  qualifications  of  candidates,  the  defect  being 
that  such  examinations  encourage,  in  fact  almost  oblige,  those  who  wish 
to  give  themselves  every  chance  of  success  to  have  recourse  to  teachers 
who  make  it  a  special  business  to  prepare  candidates.  Cramming,  as 
the  process  is  popularly  termed,  does  undoubtedly  pay,  no  matter  what 
examiners  may  do  to  discourage  it. 

The  fees  demanded  by  crammers  are  very  heavy  (but  certainly  not 
more  than  they  deserve  for  their  work),  and  it  is  not  every  one  who 
can  afford  to  pay  them ;  consequently  those  candidates  who  are  not 
well  off,  the  sons  of  old  Officers,  for  instance,  will  be  very  heavily 
handicapped  in  this  new  competition  struggle. 

With  a  view  to  induce  some  one,  better  qualified  than  I  am,  to  arrange 
some  scheme  for  placing  the  sons  of  Officers  on  an  equality  with  their 
richer  neighbours,  I  think  I  cannot  do  better  than  direct  attention  to 
the  circumstance  that  the  Military  College  at  Sandhurst  was  originally 
established  in  a  great  measure  for  the  education  of  the  sons  of  Officers 
partially  at  the  expense  of  the  public.  At  the  abolition  of  the  Cadejb 
College  in  1870,  the  amount  annually  granted  by  Parliament  was  about 
£20,000.  Officers  have  now  ceased  to  derive  any  benefit  from  an  esta- 
blishment which  was  a  great  boon  to  the  Army  for  many  years.  The 
establishment  of  a  school  for  the  education  of  the  sons  of  Officers,  is  too 
much  to  hope  for,  and  might  not  be  advisable  :  perhaps,  however,  as  the 
Sandhurst  grant,  by  which  Officers  benefited  considerably,  has  come 
to  an  end,  an  annual  sum  might  be  voted  for  Army  scholarships  in  the 
different  public  schools  of  the  country  which  give,  what  is  called,  a 
modern  education. 

While  on  this  topic,  one  educational  institution  should  not  be  for- 
gotten, viz.,  Wellington  College,  which  was  established  as  a  memorial 
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of  the  great  Duke,  and  for  tlio  education  of  the  orphan  sons  of  Officers. 
About  £159,000  was  subscribed  by  the  Army  and  the  public,  and 
£25,000  was  added  from  the  Patriotic  Fund,  in  return  for  which  about 
80  boys  are  maintained  and  educated  on  the  foundation,  at  little  or  no 
expense  to  their  friends.  Eighty  foundationers  certainly  seem  rather  a 
small  return  for  £184,000,  but  the  matter  is,  perhaps,  to  a  certain 
extent,  made  up  to  the  Army,  in  that  the  sons  of  Officers  are  educated 
at  the  College  for  £30  a  year  less  than  the  sons  of  civilians,  who  are 
permitted  to  participate  in  the  benefits  of  the  Institution.  The  advan- 
tageous position  occupied  by  the  sons  of  Officers  is,  however,  somewhat 
theoretical,  as  their  education,  even  at  the  reduced  rate,  costs  £110  per 
annum.  Why  education  at  Wellington  College  should  be  so  much 
dearer  than  at  the  popular  and  most  successful  proprietary  college  at 
Cheltenham,  it  is  difficult  to  understand. 

^o^v  that  Wellington  College — which  in  a  certain  sense  belongs  to 
the  Army — is  regularly  established  as  one  of  the  educational  institutions 
of  the  country,  might  it  not  be  enlarged  at  a  comparatively  slight 
expense,  as  regards  original  cost  for  building,  so  as  to  take  in  a  much 
greater  number  of  boys,  sons  of  Officers  in  the  Army  and  N'avy  ?  The 
construction  of  eight  or  ten  additional  class-rooms  and  boarding-houses 
and  the  salaries  of  a  similar  number  of  tutors  and  assistant- masters 
would  not  be  much  to  ask  for,  in  part  compensation  for  the  abolished 
Sandhurst  grant.  With  instruction  provided  at  the  public  cost,  £55 
a  year,  or  rather  for  nine  months  (three  months  being  absorbed  by  the 
holidays),  should  be  ample  for  a  boy's  board  and  all  other  expenses 
(clothing  and  pocket-money  excepted),  provided  the  boarding-houses 
were  properly  super nsed,  and  all  unnecessary  expense  and  extravagant 
habits  iDrohibited. 

Having  pointed  out  what  appears  to  be  the  weak  points  of  the  new 
system  of  entrance  examination,  I  will  now  pass  on  to  technical  instruc- 
tion, considered  necessary  after  joining  the  Army.  With  reference 
to  the  professional  education  of  Officers,  I  think  that  one  of  the  prin- 
cipal disadvantages  attending  the  present  system  of  garrison  instruction, 
viz.,  interruption  of  work,  might  be  got  rid  of  by  amalgamating  the 
establishment  at  Sandhurst  and  the  classes  of  the  garrison  instructors 
in  this  country,  forming  therefrom  two  or  three  large  schools  for  pro- 
fessional instruction — two  for  England  and  Scotland  and  one  for  Ireland. 
The  College  at  Sandhurst  already  exists,  the  establishment  of  'the  re- 
maining two  need  not  be  very  expensive.  A  few  class-rooms,  a  lecture- 
hall  large  enough  to  accommodate  100  people,  a  modelling- shed,  and 
four  or  five  acres  of  practice-ground,  would  be  alone  necessary.  Of 
course,  quarters  would  be  required  for  the  Officers  and  Sub-Lieute- 
nants attending  the  school.  The  country  in  the  vicinity  should  be  open 
and  undulating  ;  if  a  river  happened  to  be  near,  so  much  the  better. 

By  combining  the  instruction  of  older  Officers  with  that  of  Sub- 
Lieutenants,  a  steadying  element  wouM  be  introduced,  a  want  which 
appears  to  have  been  lately  felt  at  Sandhurst.  In  suggesting  these 
schools,  where  I  consider  a  course  might  be  thoroughly  completed  in 
four  months,  I  start  with  the  assumption  that  only  those  professional 
subjects  which  are  indispensable  to  a  regimental  Officer,  and  which  he 
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cannot  acquire  elsewhere,  should  be  taught,  viz.,  field  fortification, 
military  surveying,  elementary  tactics,  and  military  law. 

Everything  else  which  a  subaltern  must  be  acquainted  with,  such  as 
drill  and  interior  economy,  should  be  imparted  to  the  Sub- Lieutenant 
when  with  the  home  regiment  of  the  brigade,  instruction  in  those 
matters  being  under  the  superintendence  of  the  Major  of  the  battalion. 

I  also  assume  that  every  Officer  is  capable  of  undergoing  30  hours  of 
study  or  out-door  work  in  a  week — six  hours  a  day  and  a  holiday  on 
Saturday.  Cadets  at  Sandhurst  had  33  hours'  work  per  week.  In 
seventeen  weeks  there  will,  consequently,  be  510  hours  in  which  to  go 
through  the  entire  course.    The  time  to  be  divided  as  follows : — 


Fortification  lectures,  one  hour  each    25  hours 

Elementary  tactics,  including  outpost  and  advance  guard 

work,  &c.,  lectures  one  hour  each   20 

Outlines  of  strategy,  just  sufficient  to  show  the  meaning 
and  necessity  of  a  base  of  operations,  line  of  communi- 
cation, and  such  like,  lectures  of  one  hour  each   5  ,, 

Military  drawing,  20  lessons  of  two  hours  each   40  „ 

Fortification  drawing,  15  lessons  of  two  hours  each  ....  30  „ 

Military  law,  lectures  of  one  hour  each    12  ,, 

Total   132  „ 


Thereby  leaving,  for  the  practical  outdoor  work  connected  with  sketching 
and  fortification,  378  hours.  That  510  hours  are  fully  sufficient  for  the 
course  proposed,  will,  I  think,  be  allowed,  when  I  state  that  a  course  of 
garrison  instruction  has  to  be  completed  in  255  hours. 

By  concentrating  the  instruction  in  two  or  three  large  schools,  there 
would  be  this  special  advantage  with  regard  to  the  instructors,  viz., 
that  each  might  confine  himself  to  that  one  subject  for  which  he  had  a 
speciality.  The  supply  of  large  models,  material,  and  labour  might, 
practically,  be  unlimited,  all  of  which  would  greatly  facilitate  the 
work  of  the  instructors. 

ISTow  to  get  over  the  difficulty  about  senior  Officers  objecting  to 
being  struck  off  duty.  At  present  four  subalterns  per  regiment  are 
not  unfrequently  off  the  regimental  roster,  for  the  purpose  of  attending 
the  course,  v/ith  as  little  interruption  as  possible.  Instead  of  four  sub- 
alterns per  battalion,  limit  the  total  number  of  Officers  allowed  to 
attend  to  four,  including  Captains ;  and  subsequently,  as  soon  as  pro- 
moted, and  consequently  instructed,  Sub- Lieutenants  begin  to  join  the 
battalion,  reduce  the  number  of  Officers  allowed  to  leave  the  regiments 
for  the  purpose  of  attending  the  schools  to  three,  and  afterwards  to  two. 
A  regiment  could  stand  having  two  duty  Officers  away  at  a  time  under- 
going instruction,  more  especially  if  Officers  on  the  staff  were  seconded, 
as  they  certainly  ought  to  be.  Sub- Lieutenants  being  merely  with  the 
battalion  to  learn  their  drill  and  regimental  work,  could  not  as  a  matter 
of  course  be  included  in  the  list  of  duty  Officers. 

As  regards  regimental  instruction  for  non-commissioned  Officers,  it 
has  been  suggested  that  the  Musketry  Instructor  might  undertake  it, 
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but  that  would  not  bo  possiblo,  for  tins  reason,  that  during  the  summer, 
when  the  out-door  practical  part  of  the  work  would  be  going  on,  the 
Musketry  Instructor  has  his  time  very  fully  occupied  with  the  annual 
course  of  rifle  training.    If  any  attempt  be  made  to  put  non-commis- 
sioned Officers  through  an  elementary  course,  and  to  teach  the  men 
how  to  handle  a  spade  or  pick  when  close  together,  on  a  working  party, 
to  make  gabions,  and  so  on,  a  regular  instructor  should  be  appointed 
for  the  purpose  ;  he  might  be  selected  from  those  subalterns  in  the 
regiment  who  had  been  through  a  school  of  instruction.    If  the  instruc- 
tor's work  did  not  exceed  three  hours  a  day,  he  might,  in  addition,  be 
required  to  superintend  the  management  of  the  canteen,  recreation 
room,  regimental  workshops,  &c.    The  present  canteen  system  is  one 
of  the  greatest  benefits  conferred  on  the  iJTwate  soldier  for  some  time 
past,  but  many  Officers  dislike  exceedingly  being  obliged,  whether  they 
will  or  no,  to  attend  to  work  which  is  anything  but  professional ; 
neither  do  they  like  liaving  thrust  npon  them  the  responsibility  and 
anxiety  consequent  upon  keeping  a  large  grocery  store  and  beer-house, 
in  doing  which  they  may  nnavoidably  lose,  and  many  have  lost,  con- 
siderable sums  of  money.    Were  the  duty  in  question  part  of  a  paid 
regimental  instructor's  work,  one  great  drawback  to  the  canteen  system 
would  be  got  over. 

Before  taking  leave  of  the  question  of  instruction,  it  may  be  as  well 
to  suggest  how  Officers  are  to  keep  up  what  they  may  learn  at  the 
schools,  and  also  how  they  are  further  to  improve  their  professional 
knowledge.  I  think  a  suitable  plan  for  so  doing  may  be  arranged  by 
taking  a  hint  from  both  the  Prussians  and  the  Americans. 

Instead  of  confining  ourselves  to  marching  out  reports,  and  sketches, 
why,  when  so  many  Officers  are  qualified  to  do  so,  should  we  not  adopt 
the  Prussian  plan  to  a  certain  extent,  and  let  the  Officers  of  each 
company  in  turn  practise,  say  twice  a  year,  those  duties  which  they 
would  be  called  upon  to  perform  on  service,  such  as  strengthening  an 
outpost,  arranging  a  plan  of  attack  or  defence  adapted  to  a  particular 
piece  of  ground,  and  so  on  ?  Officers  would  take  the  greatest  possible 
interest  in  such,  work,  and  the  Colonels  of  regiments  wonlfl  have  a  better 
opportunity  of  ascertaining  the  capabilities  of  their  young  Officers  than 
they  have  at  present.  The  plans  and  rejDorts  to  be  laid  before  the 
General  at  inspection,  with  the  companies'  books,  each  Officer  being 
called  np  in  turn  to  answer  any  question,  concerning  his  plans,  which 
the  General  may  ask. 

Now  with,  regard  to  the  American  idea.  In  that  country,  where 
people  are  so  desirous  of  information  on  every  possible  subject,  public 
lecturers  travel  from  city  to  city.  Might  w^e  not  institute  something  of 
the  same  kind  for  the  benefit  of  those  Officers  who  wish  for  advanced 
instruction  in  strategy  and  tactics,  such  as  is  given  at  the  Staff"  College. 
Officers  who  are  recognized  authorities  on  such  subjects,  and  who  are 
at  the  same  time  really  good  lecturers,  are  few  in  number,  but  as  three 
lecturers  would  probaloly  be  sufficient  for  the  purpose  suggested,  that 
number  ought  to  be  obtainable  if  the  appointments  were  well  paid. 
The  lecturers  might  take  the  large  garrisons  in  their  districts  in  rota- 
tion, giving  a  course  of,  say  five  or  six  lectures  on  each  visit. 
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In  conclusion,  I  venture  to  hope  that  I  may  never  again  hear  that 
senseless  cry,  raised  by  men  who  know  nothing  of  the  service,  that 
young  Officers  are  a  careless,  happy-go-lucky  lot,  who  think  only 
of  amusement.  In  no  profession  will  you  find  men  so  anxious  for 
professional  information,  in  none  will  you  find  men  so  willing  to  go 
through  difficulties  to  obtain  it ;  but  give  them  the  opportunity  of 
learning  their  work,  and  they  will  show  themselves  to  be  as  superior  to 
continental  Officers  in  the  more  elaborate  training  required  for  warfare 
in  the  present  time,  as  tliey  were  in  those  glorious  days  of  old,  when 
the  simple  English  line  proved  superior  to  all  other  formations  for 
attack  or  defence.  Some  young  Officers,  by  reason  of  the  defective 
education  which  they  received  when  at  school,  are  unable  to  benefit 
by  instruction  as  much  as  they  might  otherwise  do.  If  my  lecture  has 
any  effect  in  directing  attention  to  the  subject  in  question,  it  will  not 
have  been  given  in  vain. 

The  Chairman  :  The  subjects  for  discussion  are  as  follow  : — 

1.  Ought  auy  alteration  to  be  made  in  the  present  qualifying  Examination  for 
Commissions,  for  the  purpose  of  inducing  the  masters  of  schools  to  pay  more  atten- 
tion to  instruction  in  Arithmetic  and  Englisli  Composition  ? 

2.  Would  it  be  advisable  to  establish  two  or  three  schools,  analogous  to  Hythe  or 
Shoeburyuess,  for  the  instruction  of  Officers,  in  place  of  the  present  system  of 
Grarrison  Instruction  ? 

3.  Ought  Non-commissioned  Officers  to  go  through  a  short  practical  course  of 
Field  Fortification,  to  enable  them  to  act  as  assistants  to  their  Officers  ?  Would 
it  be  advisable  to  have  a  Regimental  Subaltern  Instructor  to  teach  the  Non- 
commissioned Officers ;  the  Instructor  in  question  to  superintend  the  canteen, 
regimental  worksliops,  &c.  ? 

4.  Would  it  be  possible  to  obtain  the  services  of  two  or  three  good  lecturers  on 
Strategy  and  Tactics  w^lio  would  give  regular  series  of  lectures  (similar  to  those 
given  at  the  Staff'  College)  at  certain  large  miUtary  stations  in  the  United  Kingdom  ? 

5.  The  Sandhurst  grant,  by  means  of  which  Officers'  sons  were  cheaply  educated, 
having  come  to  an  end,  miglit  it  not  be  renewed  in  the  form  of  Army  Scholarships  ? 

6.  Would  it  be  feasible  to  enlarge  Wellington  College  for  the  benefit  of  the  Army 
and  Navy  ? 

7.  Would  it  be  possible  to  form  a  Reserve  of  Subalterns  for  the  Line,  who  should 
serve  with  the  Militia  in  time  of  peace  ? 

Sir  Thomas  Dyke  Acland,  Bart.,  M.P. :  If  the  first  question  be  passed  over  as 
admitting  of  no  controversy,  I,  though  only  a  civilian,  may  take  the  liberty  of  saying 
two  or  three  words.  I  think  we  are  very  greatly  indebted  to  the  gallant  lecturer 
for  the  strong  stand  he  lias  made  in  favour  of  education,  both  improfessional 
and  professional ;  and  still  more  must  those  of  us  who  are  connected  with  Officers 
in  the  Army,  feel  grateful  to  him  for  that  testimony  which  he  ha3  borne,  and  which 
many  civilians  might  also  in  their  humble  way  bear,  to  the  zeal  for  knowledge  which, 
I  believe,  for  a  long  time  past,  has  pervaded  the  Army.  The  difficulty  in  which 
young  Officers  w^ere  ]3laced  in  former  years  was,  first  of  all,  that  their  time 
was  so  wasted  upon  routine  duties,  if  I  may  presume  to  say  "  wasted,"  that  a  man 
never  knew  what  time  he  had  for  study ;  he  was  always  Hable  to  be  called 
out  on  the  most  ordinary  matters  of  routine,  and  placed  in  a  position  most 
imfavourable  to  study.  And,  in  the  next  place,  I  am  rather  mistaken  if  a  young  man 
sometimes  w^as  not  liable  to  be  called  to  account  for  intending  to  be  a  Greneral  before 
he  was  a  Captain  ;  and  so  young  men  were  sometimes  driven  into  a  corner,  and 
almost  i)retended  to  think  study  was  useless  when  in  their  hearts  they  really  would 
have  been  very  glad  to  have  been  encouraged  to  study.  With  regard  to  the  first 
point,  I  must,  apparently  at  least,  differ  a  little  from  the  lecturer.  It  may  be  my 
public  school  prejudices,  but  I  am  rather  mistaken  if  the  opinion  of  Commandiug 
Officers  generally  would  not  be  very  favourable  to  the  qualities  of  an  Officer  in  the 
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Army  who,  perhaps,  having  no  experience  of  military  command,  miglil  he  sent  on 
board  ship  with  a  draught  or  body  of  men  under  his  command,  if  lie  had  happened  to 
be  captain  of  the  boats  at  Eton.  I  liave  heard  the  remark  made,  that  young  fellows 
fresh  aj)parcntly  from  London  society,  and  an  assumed  life  of  great  idleness,  have 
shown  extraordinary  qualities  of  command,  which  could  only  be  accounted  for  by 
their  public  school  training.  I  must  differ  from  the  lecturer  Avhen  he  seems  to  say  that 
a  man  learns  at  a  public  school  only  gentlemanly  manners  and  fondness  for 
amusement.  I  am  quite  alive  to  tlie  idleness  of  public  schools.  I  have  perhaps  had 
some  share  in  it  myself,  and  I  have  seen  a  good  deal  of  it  in  some  of  my  young 
friends  who  I  should  like  to  see  a  little  more  diligent.  But  I  think  that  boys  do 
learn  a  great  deal  at  public  scliools  unconsciously  ;  and  if  you  are  to  lay  down  the 
principal  that  a  young  Officer  does  not  want  G-reek  and  Latin  afterwards,  because  he 
can  read  from  a  crib  if  he  wants  to  know  what  Herodotus  or  Polybius  may  have 
said  on  military  matters,  no  doubt  he  may  do  so ;  but  that  is  not  education, 
boys  do  not  learn  Grreek  and  Latin  at  school,  in  order  to  be  able  to  hunt  up  some 
passage  from  a  Grreek  or  Latin  classic.  They  learn  Grreek  and  Latin  in  order  that 
they  may  get  not  only  a  gentleman's  education  or  a  merchant's  education,  but  that 
they  may  learn  what  human  beings  are  and  how  to  command  their  fellow-creatures, 
and  how  to  obey  those  who  are  set  over  them.  Classical  literature,  if  of  any  use  at 
all,  is  so,  because  it  is  human  and  because  it  calls  out  that  in  man  which  is  of 
most  importance  for  him  to  know,  especially  if  he  is  placed  in  command  over  other 
peoj)le.  Captain  Tulloch  has  suggested  that  more  attention  be  given  to  English 
composition.  I  never  was  taught  English  Grammar  when  at  school,  and  I  have  had 
to  work  very  hard  at  English  composition  in  a  particular  line  of  occupation  which 
fell  to  me  as  a  matter  of  duty,  for  I  had  to  learn  English  after  I  was  forty  years  old. 
I  very  much  doubt,  however,  whether  learning  English  Grammar  at  school  would 
have  taught  me  half  as  much  as  learning  Latin  Grrammar  did.  I  doubt  also  whether 
if  you  are  to  say  that  boys,  because  tliey  are  to  go  to  the  Army,  should  not  learn 
Grreek  and  Latin,  but  should  learn  French  and  German,  you  would  mend  the  matter 
very  much.  However,  I  am  perhaps  getting  too  much  into  the  question  of  what  is 
a  sound  English  education.  Let  us  turn  to  experience — what  is  the  great  strength 
of  the  Prussian  Army  ?  Eu^st  of  all,  the  Officer  of  the  Prussian  Army  is  essentially 
a  born  gentleman  ;  secondly,  he  is  not  only  a  born  gentleman,  but  he  is  a  generally 
educated  gentleman.  He  must  go  through  an  unprofessional,  classical,  and  mathe- 
matical education,  if  I  am  not  greatly  mistaken.  I  am  not  sure  how  far  certain 
military  schools  are  really  general.  I  may  be  mistaken  about  the  Officer,  but  I  am 
pretty  certain  I  am  not  mistaken  about  a  large  number  of  the  Non-commissioned 
Officers.  The  "  Einjahrige " — one-year  man — is  essentially  an  educated  man. 
He  goes  into  the  ranks  to  serve  for  one  year,  and  he  gets  that  privilege,  not  merely 
because  he  has  money  enough  in  his  pocket  to  pay  for  his  outfit,  but  because  he  has 
been  at  a  gymnasium  or  a  Realschule,  and  has  had  a  good  general  education, 
and  he  must  absolutely  have  proved,  by  examination,  that  he  has  had  a 
thorough  and  general  education.  These  men,  if  I  am  not  mistaken,  are  the  life 
and  soul  of  the  Prussian  Army — a  link  between  the  private  and  the  educated 
gentleman,  who  is  the  Officer.  They  become  Non-commissioned  Officers  in  the 
Army,  and  afterwards  Officers  of  the  Landwehr.  If  that  is  a  fact,  it  is  a 
strong  testimony  in  favour  of  a  general  education.  I  hope  I  have  not  spoken  too 
eagerly  ;  but  I  beg  to  hail,  with  thanks  also,  another  sentiment  from  the  lecturer, 
which  is,  that  some  kind  of  inducement  in  the  nature  of  scholarships  should  be  held 
out  to  our  schools  generally.  I  have  had  a  great  deal  to  do  with  the  middle 
schools  of  England ;  and,  I  am  sure,  nothing  has  done  more  good  in  England  than 
giving  an  open  career  to  all  our  public  schools,  grammar  schools,  middle  schools, 
private  and  public,  and  bringing  them  all  to  the  test  of  university  examinations.  I 
believe  that  the  more  you  have  free  trade  in  education  in  England — if  you  only 
keep  up  attention  to  the  social  position  and  gentlemanly  feeling  which  pervades 
educated  men  generally,  even  although  they  may  not  have  been  very  highly  born  to 
begin  with — the  more  freedom  you  give,  the  better  preparation  will  you  give  to  a 
man,  either  for  a  position  of  an  Officer  in  the  Army,  or  any  other  position  in  which 
he  may  eventually  be  placed. 

Major  Knollys  :  As  Garrison  Listructor,  iny  Lord,  I  have  naturally  had  my 
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attention  very  mueh  turned  to  the  subject  on  wliicli  we  Jiave  heard  so  able  a  lecture 
to-night.  It  is  impossible  to  overrate  the  importance  of  the  present  step  in  the 
direction  of  increased  attention  to  Military  knowledge.  Previously  to  the  Crimean 
war,  the  state  of  Military  education  was  at  its  lowest  ebb.  It  is  easy  to  account  for 
that  fact.  Until  Greneral  M'Dougall,  about  1855  or  1856,  brought  out  his  work 
upon  the  Art  of  War,  there  was  scarcely  a  book  in  the  English  language  that  treated 
of  that  subject.  There  were  one  or  two,  but  they  were  very  little  known  ;  and  these 
did  not  deal  with  the  subjects  of  strategy  and  tactics  as  a  whole.  Another  very  great 
reason  for  it  w^as  an  entire  misapprehension  of  the  practice  and  ideas  of  some  of  the 
most  celebrated  warriors  of  modern  times.  The  Duke  of  Wellington  has  often  been 
quoted  as  a  man  thoroughly  practical,  who  achieved  his  great  successes  by  dint  of 
hard  common  sense,  aided  by  a  natural  talent  for  war,  and  considerable  experience. 
It  may  not  be  generally  known  that  the  Duke  of  Wellington  never  passed  a  day 
without  devoting  some  portion  of  it  to  reading.  Then  take  Napoleon.  There  never 
was  a  man  in  this  world  w^ho  had  a  greater  natural  talent  and  genius  for  war  than  he 
had,  and  yet  no  man  studied  more  assiduously  whenever  he  had  leisure  than  did 
Napoleon.  From  an  ignorance  of  these  facts,  and  from  the  long  time  thfit  we  had 
been  at  peace.  Military  education  had  sunk,  I  say,  to  a  very  low  ebb,  and  was  almost 
despised.  Military  discussion  on  professional  subjects  w^as  eschewed.  Anybody  who 
attempted  it  would  have  been  put  down  as  a  prig  at  once,  and  it  would  liave  been 
said  he  was  guilty  of  "talking  shop."  I  remember  myself,  20  years  ago,  coming  from 
country  quarters  to  a  lecture  at  this  Institution,  and  I  recollecfc  being  called  "  a 
"  young  fool  "  for  my  pains.  It  made  a  very  great  impression  upon  me  as  marking 
the  state  of  feeling  in  those  days.  Now",  the  importance  of  study  is  fuhy  recognised, 
and  the  only  difficulty  is  to  indicate  the  best  means  of  acquiring  the  best  sort  of  study 
in  the  best  possible  manner.  Still,  even  with  this  great  apj^etite  for  knowledge,  which 
we  see  all  round  us,  and  which  I  thoroughly  believe  to  exist,  the  remains  of  the 
customs  of  the  dark  ages  are  barely  now  passing  out  of  sight.  I  remember,  a  year 
or  two  ago,  a  certain  Officer  who,  for  a  short  time,  attended  some  of  my  lectures, 
though  he  did  not  attend  to  many,  for  he  was  generally  asleep,  underwent  an 
examination  under  the  old  rules,  and  being  asked  what  a  "gabion"  was,  said  he 
thought  it  was  "  a  sort  of  field  work."  He  was  asked  to  describe  field  fortification, 
and  he  said  his  idea  was  that  it  w^as  "a  field  surrounded  by  forts." 

With  regard  to  the  first  point  in  the  programme  for  discussion,  I  must  say  I  have 
felt,  as  Captain  Tulloch  says,  under  very  great  difficulties  in  conducting  instruction 
in  my  class,  owdng  to  the  want,  on  the  part  of  a  large  number  of  those  who  have  been 
at  the  public  schools,  notably  at  Eton  and  Harrow,  of  even  an  elementary  knowledge 
of  geometry.  In  some  cases  I  had  to  explain  what  an  "  angle  "  was,  a  "  radius,"  and 
a  "  circumference."  There  was  an  amount  of  ignorance  manifested  that  I  hardly 
could  have  believed,  had  I  not  actually  come  across  it  in  practice.  That,  of  course, 
took  up  a  great  deal  of  my  time  to  remedy.  I  had  to  do  the  work  of  a  national 
schoolmaster,  instead  of  fulfilling  tlie  higher  functions — as  I  venture  to  believe  them — 
of  a  Grarrison  Instructor.  Besides  that,  I  found  that  from  want  of  study  and  mathe- 
matical instruction,  their  mental  faculties  were  not  trained  to  the  acquisition  of 
knowledge.  These  men  w^ere  slower  in  acquiring  new  facts  tiian  those  men  who  had 
received  that  admirable  training  wdiich  mathematics  gives  more  tlian  anything  else  in 
the  world.  With  regard  to  classics,  I  have  not  had  the  advantage  of  being  at  Eton 
or  Hari'ow,  neither  have  I  had  the  benefit  of  a  regular  classical  education ;  but 
though  I  thorouglily  recognize  the  advantage  of  tlie  latter,  I  must  say  that  it  should 
be  looked  upon  as  an  accomplishment  rather  than  as  a  necessity.  It  is  extremely 
desirable  if  you  have  time  for  it ;  but  w^e  should  put  everything  in  its  proper  place 
according  to  its  relative  importance.  In  these  days  of  struggle  for  life  and  advance- 
ment, French  and  Grerman  are  more  important.  After  you  have  learned  these  things, 
then,  by  all  means,  go  to  your  classics— polish  your  style.  As  to  the  immense  use  it 
is  with  regard  to  writing  the  English  language,  I  would  say,  in  reply  to  the  gentleman 
who  has  just  spoken,  that  I  never  was  taught  English  Grrammar  in  my  life,  and  if  I 
had  not  learned  the  Latin  Grammar,  I  do  not  know  where  I  slioidd  have  been.  I 
must  say,  however,  that  was  certainly  ratlier  an  indirect  way  of  learning  to  speak  my 
own  language,  and  I  am  very  sori'y  that  I  was  not  taught  English  Grammar.  I  may 
also  mention  with  regard  to  obtaining  historical  information  from  the  classics  by 
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meiins  of  a  crib,  that  Napoleon  did  so  habitually.     lie  carried  a  carriage-lull 
of  cribs  about  with  him  in  all  his  journeys. 

With  reference  to  the  second  point,  as  to  whether  it  would  be  advisable  to  establish 
two  or  three  schools  analogous  to  Hythe  or  Shoeburyness  for  the  instruction  of 
Officers,  in  place  of  the  present  system  of  garrigpn  instruction,  I  do  not  quite  see  the 
necessity  for  it.  Sandhurst  is  taking  all  the  minor  elementary  work  of  the  Garrison 
Instructors,  and  the  functions  of  the  Garrison  Instructor  should  be  confined  cliicily 
to  giving  incidental  lectures — to  taking  the  senior  Officers  and  lecturing  them  on 
strategy  and  tactics.  Moreover,  I  myself  am  very  strongly  impressed  with  the 
importance  of  imparting  education  to  young  Ofiicers  rcgimentally,  instead  of  either 
at  Sandhurst  or  in  courses  of  garrison  instruction.  I  think  you  cannot  overrate  the 
importance  of  carrying  on  the  instruction  in  drill,  and  what  you  may  call  the  social 
military  education  of  the  young  Officer  at  the  same  time  with  his  technical  education, 
and  further,  when  an  Officer  is  being  instructed  in  his  regiment,  he  knows  that  it  is 
essential  for  him,  if  he  wishes  to  be  successful  in  life,  to  gain  the  good  opinion  of 
those  about  him^  whereas,  at  Sandhurst,  within  certain  limits,  the  good  or  bad 
opinion  of  the  superior  Officers  has  very  little  effect  on  his  standing  and  position  in 
the  estimation  of  his  own  regiment.  There  is  another  objection  to  Sandhurst,  viz., 
that  there  you  have  a  number  of  young  fellows  brought  together.  The  tendency  of 
young  men  is  to  fall  into  thoughtlessness  and  irregularities,  and  they  naturally 
encourage  each  other ;  whereas,  in  a  regiment,  the  one  or  two  young  fellows  would 
be  completely  leavened  by  the  older  hands,  who  would  keep  them  in  the  proper 
groove.  The  strongest  of  all  objections  to  Sandhurst  is  this :  that  after  a  young 
fellow  leaves  school  and  spends  a  year  in  comparative  freedom  and  independence  in 
regimental  life,  it  is  not  reasonable  to  expect  him  to  submit  again  to  the  necessary 
restraint  attendant  on  such  a  course  of  academical  instruction  as  is  proposed.  It  is 
as  reasonable  to  expect  a  tiger-cub,  after  tasting  blood,  to  return  to  bread  and  milk. 

With  regard  to  the  third  question,  I  think  it  is  extremely  important  that  there 
should  be  a  regularly  trained  non-commissioned  Officer  in  each  regiment  to  take 
charge  of  the  working  parties  or  to  assist  the  Officer  in  charge  of  these  working 
parties.  I  cannot  see  any  possible  difficulties  in  the  way  of  this  ;  it  would  be  only 
necessary  to  send  him  to  Chatham,  or  some  other  place,  where  there  is  a  company  of 
Engineers,  and  the  expense  would  be  only  the  cost  of  the  railway  journey.  I  agree  with 
Captain  TuUoch  in  what  he  said  about  the  non-commissioned  Officers,  for,  of  all 
those  that  I  have  had  to  teach,  I  think  the  most  eager  in  listening  to  lectures,  and 
the  most  anxious  to  gather  instruction,  have  been  non-commissioned  Officers  and 
Officers  of  the  auxiliary  forces.  They  are  men  of  a  certain  age — at  least  they  have 
got  over  all  the  freshness  and  rawness  of  youth  ;  whereas  the  men  that  I  have  had 
to  deal  with  in  my  regular  classes  are  young,  and,  though  they  are  intelligent  and 
very  fine  fellows,  and  men  who,  years  hence,  will  thoroughly  appreciate  the  advan- 
tage of  learning,  you  could  hardly  expect  them  to  be  very  keen  to  return  to  their 
books  after  such  an  extremely  short  holiday  as  they  have  had.  As  to  the  capacity 
of  non-commissioned  Officers  for  profiting  by  instruction,  I  must  say  it  is  of  a  very 
considerable  amount.  I  have  seen  and  read  some  most  admirable  sketches  and 
reports  prepared  by  non-commissioned  Officers.  With  regard  to  the  subaltern 
instructor,  I  am  in  favour  of  having  instruction  given  altogether  rcgimentally  by  one 
Officer  appointed  as  the  instructor  of  a  regiment,  and  I  think  that  one  Officer  would 
be  able  to  undertake  the  instruction  of  the  Officers  of  his  regiment,  and  the  non- 
commissioned Officers  as  well.  I  do  not  think,  therefore,  that  a  subaltern  instructor 
would  be  particularly  required,  though  there  are  plenty  of  men  who  are  quite  fit  to 
fill  that  office. 

Then  as  to  No.  4.  The  possibility  of  obtaining  the  services  of  two  or  three  good 
lecturers  on  strategy  and  tactics  to  give  lectures  at  different  military  stations,  is 
only  a  question  of  making  it  worth  their  while,  and  I  am  sure  that  plenty  of  good 
men  will  come  forward. 

As  to  the  Sandhurst  grant.  This  having  come  to  an  end,  Captain  Tulloch  sug- 
gests that  it  might  be  renewed  in  the  form  of  Army  Scholarships.  He  says  tlie 
Government  grant  at  Sandhurst  Avas  £20,000  when  it  ceased,  but  that  was 
only  of  late  years.  Formerly,  Sandhurst  was  entirely  self-supporting,  and  chd  not 
take  one  farthing  from  the  Government.    If  any  money  appeared  to  be  voted,  it 
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was  only  a  matter  of  accoLuit.  I  tldiik  it  would  be  very  desirable  to  induce  the 
Grovernment  to  sanction  scholarsliips  for  Officers'  sons  ;  but  I  am  rather  doubtful 
of  success.  I  must  say  it  has  often  been  a  matter  of  astonishment  and  regret  to 
me,  seeing  that,  in  the  Army,  there  have  been  many  men  of  large  fortune,  they  have 
not  themselves  endowed  scholarships.  I  am  sure  it  is  from  no  want  of  generosity 
on  their  part,  but  simply  because  they  have  not  thought  of  it.  I  have  a  sugges- 
tion to  make  w-hich  might  be  received  more  favourably  than  Captain  Tulloch's 
proposal,  namely,  that  it  might  not  be  a  bad  thing  to  give  a  few  of  the  most 
earnest  students  in  the  Army  some  sort  of  exhibition  allowance  to  last  for  a 
certain  time,  so  that  the  men  might  go  to  foreign  countries  and  make  themselves 
'thoroughly  acquainted  with  the  geography  and  resources  of  those  countries,  sending 
home  periodical  reports  of  the  results  of  their  observations.  I  have  been  long  im- 
pressed with  the  desirability  of  devoting  more  attention  to  military  geography  than 
has  been  hitherto  j)aid  in  this  country.  The  Grovernment  do  not  seem  to  have  felt 
that,  and  they  have  voted  so  very  small  an  amount  of  money  for  the  purpose,  that 
it  is  impossible  for  the  able  Officers  entrusted  with  the  work  to  accomplish  one-tenth 
of  what  they  know  to  be  necessary.  We  have  often  found,  on  going  to  war 
that  there  has  been  the  greatest  difficulty  in  getting  interpreters  and.  guides  and 
people  to  give  information  as  to  the  resources,  the  exchanges  and  so  on  of  other 
countries  ;  and  we  have  been  obliged  to  go  into  the  high-ways  and  bye-ways  to  pick 
up  men  very  ill  informed,  of  no  reputation,  and  possibly  in  the  ]Day  of  the  enemy. 
If  some  encouragement  were  given  to  the  study  of  military  geography,  there 
would  not  be  a  country  in  the  world  with  which  we  should  not  be  thoroughly 
acquainted,  and  when  the  information  w^as  required,  all  that  would  be  necessary 
would  be  to  lay  one's  hand  on  the  pigeon-hole  and  pull  out  the  documents 
giving  the  information  required.  I  do  not  see  any  particular  advantage  in  enlarging 
Wellington  College  any  more  than  any  other  college.  The  education  given  at  that 
college  is  thoroughly  general  ;  in  fact,  I  know  it  has  been  the  great  object  of  the  late 
head-master  to  make  it  as  little  military  as  possible.  There  is  nothing  mihtary 
about  it,  except  the  names  of  the  passages — Wellington  passage,  Murray  passage, 
Pakenham  passage — that  is  the  only  thing  military  about  the  place.  And,  in  fact, 
they  seem  rather  to  object  to  the  boys  seeing  very  much  of  their  military  neighbours 
at  Sandhurst.  I  know  that,  in  Prussia,  the  tendency  has  been  for  some  years  to 
make  education  more  and  more  general  before  entering  the  Army  and  more  special 
afterwards,  and  I  think  myself  that  special  education  before  a  young  man  enters  the 
Army  can  only  be  theoretical,  and  can  be  but  imperfectly  mastered. 

Then,  as  to  the  last  point.  I  read  only  a  few  days  ago  a  most  able  work  giving 
an  admirable  scheme  of  military  organization,  &c.,  in  which  the  author  treads  upon 
everybody's  toes,  and  upsets  everybody's  interests.  The  scheme  he  lays  dowm  is,  in 
my  opinion,  an  extremely  able  one.  It  provides  a  solution  for  what  is,  after  all,  the 
greatest  problem  of  the  day,  that  is,  the  extension  of  our  Army  by  giving  provisional 
commissions  to  Officers  of  the  Volunteers — not  the  Militia,  because,  according  to 
his  scheme,  the  Militia  w^ould  be  available  for  services  in  any  part  of  the  world  in 
case  of  war— but  for  giving  provisional  commissions  to  the  Officers  of  Volunteers 
to  be  held  by  them  for  seven  years  :  this  commission  to  be  made  permanent 
on  war,  and  the  holders  being  recognized  Officers  of  the  regiment  as  if  they  had 
entered  in  the  ordinary  w^ay.  With  regard  to  the  general  question  of  military 
education,  the  great  point,  after  all,  is  to  make  it  worth  the  while  of  Officers 
to  study.  I  have  heard  Officers  say  over  and  over  again,  "  What  is  the  use 
"  of  my  studying  ?  I  am  sometimes  very  much  bored  ;  I  don't  know  what  to  do  ; 
"  time  hangs  heavily  on  my  hands  ;  what  shall  I  do  ?  "  I  have  recommended  them 
to  take  up  some  branch  of  study,  such  as  military  art,  and  they  re23lied,  "  What  is 
"the  use?  I  may  be  ever  so  good  an  Officer;  but  a  subaltern  never  gets  any 
"  advantage  from  studying  his  profession."  We  might  go  a  little  further  and  say 
that  Captains  and  Majors  do  not  get  any  benefit  from  studying  their  profession. 
The  great  point,  therefore,  is  to  make  it  worth  the  while  of  Officers  to  study ;  and 
this  is  not  to  be  done  by  giving  certain  prizes  as  the  reward  of  mere  theoretical 
competition,  which  only  shows  that  a  man  has  a  certain  number  of  undigested  facts 
in  his  head,  wdiieh  he  has  not  been  able  to  assimilate,  and  which  he  could  not  apply. 
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The  real  practical  stimulus  would  be  to  give  professional  advantage  to  those  Officers 
who  show  that  they  know  how  to  a]:>ply  practically  their  uiiHtary  knowledge. 

Captain  E.  E-ogers,  Staff  Officer  of  Pensioners,  Longford  :  I  rise  with  con  • 
siderable  diffidence  to  address  tliis  audience  after  the  very  able  remarks  by  previous 
speakers   on   the   excellent    and  truly  suggestive  lecture  by   Captain  Tullocli. 
Certainly  the  instruction  of  Officers  in  the  olden  time  was  mytliical,  but  who 
was  to  blame  for  it  more  than  tliemselves?    In  my  own  regiment,  the  Colonel 
instituted  a  system  of  instruction  by  giving  the  details  of  the  movements  to  be 
performed  by  the  regiment  on  the  following  day,  and  also  an  intelligible  critique 
on  the  performances  of  Officers  and  men  the  day  before  ;   and  yet  this  book 
was   irreverently  called   "  the  wanderings    of   an  enthusiast."     As  regards  the 
question  of  adjutants,  I  think  that  to  add  to  the  weight  of  their  authority  and 
responsibility  tliey  ought  to  be  selected  from  among  the  captains,  or  at  all  events 
every  captain  and  every  subaltern  of  each  regiment  shoidd  be  obliged  to  perform 
alternately  the  parade  duties  of  adjutant,  so  as  to  get  them  thoroughly  instructed  in 
this  portion  of  the  departmental  duties.    Now,  as  regards  Wellington  College,  I 
believe  it  partakes  more  of  the  character  of  an  university  than  of  a  military  academy. 
I  do  not  know  whether  it  is  the  case  or  not,  but  I  should  like  to  be  informed  whether 
this  was  originally  intended  by  the  charter  when  the  College  was  first  erected.  There 
are  surely  educational  estabhshments  sufficient  throughout  the  country  without 
trenchino-  on  what  ought  to  be  our  Army  preserves.    The  sons  of  civilians  who 
are  educated  at  the  College  occupy  the  space  and  partake  of  the  advantages 
which  are  due  to  the  sons  of  retired  Officers  or  Officers  on  half-pay.  This 
evening,  I  had  a  conversation  with  an  Officer  whose  nephew  was  educated  at 
Welliufyton  College,  and  on  visiting  it,  he  took  very  grave  exception  to  the 
extravagance  and  luxurious  style  of  the  College  in  many  ways.    For  instance, 
the   boys  provide   their   own   furniture   for  their  rooms,  and  where  one  boy 
could  afford  to  furnish  his  rooms  in  an  expensive  manner,  another  could  not 
do  so,  thereby  raising  and  fostering  a  most  invidious   distinction   very  detri- 
mental to  discipline.    This  ought  not  to  be.    The  days  of  military  ignorance 
have,  as  your   Lordship  mentioned   at   the  beginning,  passed   by,  and  every 
Officer,  worthy  of  the  name,  is  most  anxious  to  be  instructed  in  military  matters, 
and  to  take  advantage  of  that  royal  road  to  military  learning  afforded  by  tlie 
admirable  institution  of  Garrison  Instructors.     I  feel  confident  that  if  Captain 
TuUoch's  suggestion  be   acted   upon   as  to   the  appointment   of   special  peri- 
patetic professors-,  many  will  avail  themselves  of  it  in  garrisons,  hitherto  shut 
out  from  the  pale  of  military  instruction,  on  the  thousand  and  one  questions  of  the 
hour,  in  which  we  are  all  so  interested,  and  in  which  no  country  in  the  world  should 
be  so  impressed  as  to  their  importance  as  our  own.    I  have  made  only  general 
remarks  and  have  not  gone  through  the  questions  seriatim^  but  I  should  like  to  know 
more  about  Wellington  College  from  Captain  Tulloch. 

Sir  Thomas  Acland  :  May  I  be  allowed  to  put  a  question  ?  I  was  not  aware  that 
we  were  at  liberty  to  travel  over  the  whole  field  of  questions.  I  wish  to  allude  to 
one  of  them.  I  did  not  mean  to  set  up  any  very  great  exclusive  merit  for  a  classical 
education  as  against  mathematical,  far  from  it.  I  think  one  of  the  great  faults  of 
Eton  has  been,  not  that  they  do  not  teach  mathematics,  but  that  they  do  not  make 
the  boys  learn.  The  drift  of  my  remarks  was  that  something  like  what  they  have 
in  Prussia,  is  wanted,  namely,  that  a  boy  shall  not  be  taken  to  have  had  a  public 
school  education  unless  he  is  submitted  to  some  kind  of  test  when  he  leaves  school, 
and  that  ought  to  include  mathematics,  possibly  some  physical  science  ;  but  I  still 
think  a  httle  Latin  grammar,  properly  learnt,  would  be  an  advantage.  It  is  tlie 
idleness  of  the  boys,  not  the  want  of  good  teaching,  that  is  in  fault,  I  would 
not  advocate  classics ;  as  an  Englishman,  I  think  the  shortest  way  to  learn 
your  own  language  is  to  learn  a  little  grammar,  well  and  thoroughly.  One 
word  about  the  non-commissioned  Officers.  I  am  a  Yolunteer  Officer,  and 
have  worked  pretty  hard  both  in  the  Yeomanry  and  Volunteer  Services  for 
many  years.  I  think  I  have  gone  through  all  the  elementary  work  and  the 
practical  part  of  teaching  as  far  as  we  civihans  can  learn  it.  One  great  want 
is  to  get  non-commissioned  Officers  who  know  how  to  teach.    For  myself,  I  have  a 
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perfect  model  of  a  non-commissioned  OfTicer  as  a  man  of  character,  therefore  I  do 
not  speak  as  a  burnt  cliild,  but  still  we  want  to  establish  a  normal  school  for  non- 
commissioned Officers  and  drill  instructors  generally.  It  is  all  very  well  for  a  man 
to  know  his  business  by  lieart,  but  if  he  does  not  know  how  to  teach  it,  I  should  very 
much  doubt  his  being  a  good  adjutant  or  a  good  regimental  sergeant-major.  But 
that  is  not  my  business.  I  am,  however,  perfectly  certain  that  he  would  make  a 
good  drill  instructor  of  us  Yolunteers,  because  we  have  only  at  most  about  24  hours 
in  the  year  to  learn  drill,  and  the  great  art  of  teaching  the  auxihary  forces  is  to 
teach  them  in  a  short  time.  I  need  not  appeal  to  those  who  know  what  drill  in- 
structors generally  are,  to  say  that  they  waste  a  great  deal  of  time.  I  should  be 
glad  if  this  Institution  would  take  up  the  subject  and  impress  upon  the  Commander- 
in-Chief,  that  non-commissioned  Officers  must  not  only  be  taught  and  know  their 
education  by  heart,  but  they  must  be  instructed  how  to  teach.  Schoolmasters  are 
not  allowed  to  go  into  elementary  schools  unless  they  are  trained  to  teach ;  it  is  not 
enough  for  them  to  know  the  globe  or  the  catecliism,  but  tliey  must  be  able  to 
impart  their  knowledge.  I  speak  on  this  subject  with  some  practical  experience, 
and  I  hope  the  Army  will  take  it  up. 

Lieutenant  Mafrice,  E-.A.,  Instructor  in  Tactics,  Royal  Military  College,  Sand- 
hurst :  Speaking  as  one  of  the  Officers  engaged  in  the  instruction  at  Sandhurst,  I 
cannot  venture  to  reply  to  Major  Knollys'  remarks,  first,  because  I  think  it  is  abso- 
lutely essential  in  a  discussion  of  this  kind  that  one  should  confine  one's  self  to  the 
subjects  strictly  put  before  us,  and  secondly  and  chiefly,  for  the  following  reason  : — 
Major  KnoUys'  speech  is  a  direct   attack  upon  Sandhurst.     Well,  my  Lord, 
with  reference  to  that,  our  mouths  are  closed.    The  thing  of  all  others  which  per- 
sonally I  am  quite  certain  everybody  engaged  in  the  duties  of  the  place  would  have 
wished,  would  have  been  that  thorough  public  inquiry  should  have  been  made  into 
the  whole  of  the  circumstances  connected  with  Sandhurst.    That  inquiry  has  never 
been  made,  for  reasons  the  soundness  of  which  it  is  not  difficult  to  understand,  but 
with  which  we,  at  all  events,  have  nothing  to  do.    All  I  wish  to  point  out  is  that  as 
long  as  you  only  hear  one  side  of  the  case,  you  must  remember  it  is  possible  that  there 
may  be  something  to  state  in  reply,    I  quite  admit  the  force  of  Major  IvnoUys' 
objections,  as  long  as  they  are  unanswered.    But  I  would  venture  to  suggest  that 
objections  are  always  apt  to  look  unanswerable  till  they  are  answered.    I  came  up 
here  to-night,  not  to  defend  my  own  existence,  so  to  say,  but  to  give  such  experience 
as  I  have  in  relation  to  points  to  which  the  Lecturer  has  referred.    There  is  one 
point  on  which  our  experience,  I  think,  touched  both  the  points  which  Sir  Thomas 
Acland  has  brought  forward  in  relation  to  the  importance  of  leaving  the  selection  of 
subjects  in  the  hands  of  schoolmasters,  and  those  which  Captain  TuUoch  has  brought 
forward  in  relation  to  the  difficulties  of  instruction  which  he,  and  we,  meet  with,  owing 
to  the  way  in  which  men  come  to  us  from  the  public  and  other  schools.    Now  I  do 
think  the  accusation  against  the  pubhc  schools,  or  rather  against  the  education  of  the 
country  generally,  is  precisely  that  which  Sir  Thomas  Acland  has  alleged  as  an  accu- 
sation against  the  non-commissioned  Officers,  and,  I  presume,  to  a  certain  extent 
against  the  Officers  of  the  Army.    What  we  complain  of  is  not  the  subjects  taught, 
but  the  method  of  teaching.    It  really  matters  to  us  very  little  what  a  man  has 
been  taught  beforehand,  for  we  have  always  to  teach  the  special  subjects  ourselves  ; 
but  this  we  do  ask,  that  a  man  shall  come  to\  us  who  is  in  the  habit  of  thinking, 
and  who  has  not  been  so  strained  in  his  thinking  that  he  shall  look  upon  thinking 
as  an  awful  operation,  which  is  simply  a  matter  of  chsgust  to  him.    I  confess  I 
cannot  express  the  cordiahty  with  which  I  agree  in  what  Sir  Thomas  Acland  said 
about  the  importance  of  that  part  of  the  Eton  education  which  is  represented  by 
boats  and  cricket,  not  in  relation  to  the  mere  physical  exercise,  but  in  the  training  of 
thought  and  of  mutual  co-operation  between  men,  which  is  connected  with  it.  But 
I  do  think  it  is  a  terrible  misfortune  for  our  business,  at  all  events  that  the  sons  of 
Eton  should  not  more  connect  her  in-door  with  her  out-door  teaching.     I  am 
not  speaking  of  the  picked  men,  but  of  the  ordinary  run  of  her  men.   What  toe  have 
to  do  is,  to  give  in-door  teaching,  which  is  onli/  of  value  in  so  far  as  it  is  connected 
with  the  out-door  teaching — with  that  very  working  of  men  with  men.    The  whole 
point  I  find  is  this :  a  boy  may,  to  put  an,  of  course,  exaggerated  instance,  know 
perfectly  well  that  two  and  two  make  four,  but  try  him  with  the  datum,  that  there 
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are  two  men  standing  on  parade,  and  there  are  two  other  men,  and  it  will  not  occur 
to  him  that,  as  a  matter  of  course,  there  are  four  men  standing  on  parade.  He  has 
never  been  in  the  habit  of  considering  that  calculation,  unless  as  a  sum  or  an  example, 
in  which  the  men  are  as  ideal  as  the  figures.  He  has  learnt  it  as  a  sort  of  thing 
which  he  has  had  to  say  by  heart.  Again,  the  test  to  which  public  schools  are  subject 
is  entirely  a  different  test  to  the  one  which  we  ought  to  set  before  ourselves.  Public 
schools  are  tested  by  the  number  of  Balliol  scholars,  the  number  of  high  wranglers,  etc., 
whom  they  turn  out.  We  do  not  attempt  to  turn  out  Napoleons  and  Wellingtons, 
for  we  cannot  do  it.  The  highest  honours  to  be  afterwards  gained  by  those  who  come 
to  us  are  not  gained  by  mere  instruction  ;  but  we  reqiure  tliat  no  Officer  should  go 
from  us  who  cannot  use  the  commonest  good  sense  in  cases  of  difficulty.  The 
complaint,  I  think,  we  should  be  disposed  to  make  in  relation  to  public  schools,  is 
that  the  tendency  is  to  train  the  race-horses,  and  not  to  train  the  horses  who  are  to  do 
hard  ordinary  work.  The  whole  force  of  the  system  is  spent  upon  the  showmen, 
and  not  upon  the  great  body  of  the  men.  It  is  the  great  body  of  men  who  are 
important  for  our  purposes.  Mainly  in  relation  to  our  special  affairs  at  Sand- 
hurst, is  the  mere  preparation  for  the  Officers  who  are  to  become  the  stock  of  the 
Army  ;  all  that  we  can  do  for  them  is  to  give  them  such  information  and  training  as 
will  enable  them,  if  they  choose,  to  carry  it  on,  and  to  learn  anything  else  subse- 
quently for  themselves,  and,  as  far  as  we  can,  to  supply  so  much  as  that  to  everyhodt] . 
Sut  certainly  with  those  who  come  to  us,  the  mere  training  so  simply,  I  think,  has 
not  been  universal.  Some  of  them  are  really  afraid  to  put  two  and  two  together.  I 
do  not  think  you  will  arrive  at  what  you  want,  by  substituting  arithmetic  for  classics. 
You  must  induce  the  habit  of  thinking,  so  that  men  may  use  their  brains 
to  some  very  small  extent,  just  in  so  far  as  their  brains  will  carry  them,  not  to  over- 
strain them,  but  that  everything  that  is  done  should  be  a  matter  of  thought,  and 
not  a  matter  of  learning  by  rote.  There  is  one  other  matter  which  Captain  Tulloch 
has  brought  forward,  on  which  I  wish  to  speak,  namely  that  in  relation  to  the 
Reserve  of  Officers,  because  he  and  I  suppose  few  others  have  a  notion  how  the  facts 
as  to  Sandhurst  affect  it.  I  do  think  it  is  a  fact  that  w^ants  thoroughly  bringing 
forward,  and  which  ought  to  be  known  about  our  College  in  connection  with  any 
discussion  of  the  kind.  Since  the  cadet  system  has  been  abolished,  the  effect  has 
been,  or  will  be  in  the  next  few  years,  to  reduce  the  strength  of  the  Army  by  some- 
thing like  600  Officers,  and  for  this  reason.  We  are,  I  believe,  to  have  something 
like  a  strength  of  300  Officers  at  Sandhurst,  going  through  their  course  of  trainino-. 
An  equal  number  will  always  be  imdergoing  their  preliminary  year.  Every  one  of 
those  Officers  is  reckoned  on  the  strength  of  the  Ai'my.  Not  a  single  Sand- 
hurst cadet  ever  used  to  be  reckoned  on  the  strength  of  the  Army,  but  now,  men 
who  are  taken  absolutely  for  purposes  of  study,  and  who  can  by  no  possibility  do  any 
kind  of  regimental  duty,  are  reckoned  on  the  strength  of,  as  if  they  were  actually  effec- 
tive Officers  doing  duty  with,  their  regiments.  W^e  talk  about  the  small  number  of 
Officers  in  the  Prussian  Army,  relative  to  the  number  of  men,  but  there  is  not  a 
single  man  reckoned  in  the  Prussian  Army,  as  effective,  who  is  not  doing  duty  with  his 
regiment  at  the  time.  It  simply  makes  the  whole  calcidation  absurd  to  ignore  the 
facts  as  to  whether  you  strike  off  600  Officers  or  add  them ;  you  alter  the  whole 
calculation.  A  reserve  of  Officers  in  some  way  or  other  to  be  thrown  into  the  Armv 
as  soon  as  war  breaks  out,  is  surely,  as  Captain  Tulloch  has  urged  so  well,  of  the 
greatest  importance.  But  before  you  enter  into  the  calculation  of  how  many  and 
how  effective  Officers  you  could  get  from  the  Militia,  you  surely  in  the  first  "place 
want  that  all  those  who  are  not  really  on  the  strength  should  not  be  reckoned  at  all. 
Every  man  who  is  not  actually  effective  with  the  regiment  should  not  be  made  to 
appear  as  if  he  were.  Calculate  your  cadres  in  any  manner  you  please,  necessary  for 
efficiency,  but  when  you  have  them,  let  them  be  really  what  they  pretend  to  be. 

Major  Knollys  :  I  beg  to  explain  to  the  gentleman  who  has  spoken  w4th  reference 
to  Sandhurst,  that  my  remarks  do  not  apply  in  any  shape  whatever  to  the  method  in 
which  the  system  is  carried  out,  but  only  to  the  general  idea,  the  original  notion. 

Lieutenant  Maurice  :  I  did  not  mean  to  make  the  slightest  remark  reflecting  on 
yourself,  but  merely  to  point  out  that  there  are  moments  when  a  scheme  is  in 
a  merely  experimental  stage,  and  when  the  personal  and  general  question  becomes 
so  intricately  interwoven,  that  discussion  cannot  possibly  be  restricted  to  the  general 
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question.  Everybody  must  have  heard  what  Mr.  Cardwell  said  in  the  House  the 
other  day.  The  thing  we  should,  from  a  personal  point  of  view  have  wished,  would 
liave  been  an  open  inquiry  .  As  soldiers,  we  are  simply  in  the  hands  of  His  Koyal 
Highness  and  Mr.  Cardwell,  but  surely  we  may  claim  your  indulgence  when  I  say 
we  think  there  may  be  something  said  in  favour  of  the  system.  I  do  not  think  it  is 
thoroughly  understood  that  that  is  precisely  the  position  in  which  the  case  stands. 
The  question  is  in  Mr.  Cardwell's  hands,  not  in  ours.  We  have  nothing  to  do  but 
to  leave  it  tlicrc.  We  are  perfectly  unable  to  say  what  might  be  advanced  in 
defence  of  the  scheme  itself,  because  it  would  be  impossible  not  to  touch  upon  per- 
sonal questions,  which  it  seems  right  to  those  who  know  all  the  circumstances,  and 
are  responsible  for  the  discussion,  should  not  be  entered  upon. 

Sir  Harry  "Veeney,  Bart.,  M.P.  :  I  think  that  we  are  much  indebted  to  the 
gentleman  who  brought  this  subject  forward,  and  to  those  who  have  spoken  upon  it, 
because  tliey  are  particularly  qualified  to  give  an  opinion  upon  that  which  I  take 
to  be  one  of  the  most  important  questions  in  the  Army,  the  having  a  sufficient 
number  of  young  Officers  ready  in  case  of  war,  men  who  are  highly  instructed, 
and  who  possess  every  advantage  that  can  be  derived  from  the  practice,  together 
with  the  theory  and  study,  of  military  affairs.  I  was  struck  with  the  diiference 
of  opinion  expressed  by  Captain  Tulloch  and  Major  Knollys  with  regard  to 
the  question  of  instruction  at  Sandhurst,  or  with  the  regiments.  It  is  desirable 
that  Officers  should  not  lose  the  practice  of  the  Army,  while  they  receive  instruc- 
tion, but  it  is  the  opinion  of  Garrison  Instructors  that  they  would  be  better 
instructed  when  away  from  their  regiments.  This  is  a  matter  of  great  importance, 
and  should  be  brought  under  the  attention  of  the.  Commander-in-Chief  and  of  the 
Secretary  of  State  for  War  for  their  decision.  There  is  one  department  of  the 
Koyal  Army,  perhaps  the  most  important  of  all,  which  appears  to  me  to  be  very 
inadequately  attended  to.  It  is  extraordinary  that  our  IntelHgence  and  Statistical 
Department  is  able  to  produce  as  much  information  as  they  have  done  on  many 
occasions,  when  we  consider  of  how  small  a  body  it  consists.  I  believe  there  are 
not  above  six  or  seven  Officers  in  that  Department,  whereas  in  the  Prussian  "  grossen 
"  G-eneral-stab"  there  are  about  forty  Officers  who  are  constantly  sent  there  from  differ- 
ent regiments,  and  who  acquire  a  perfect  information  on  the  various  subjects  pre- 
sented to  them.  When  at  Berlin  a  couple  of  years  ago,  I  remarked  the  perfect 
information  which  that  Department  contained.  It  made  me  reflect,  how  very  little, 
comparatively  speaking,  we  possess.  We  w^ent  into  one  room  which  contained  ample 
geographical  and  statistical  information  on  the  countries  to  the  east  of  Prussia ; 
another  department  dealt  with  countries  to  the  south ;  and  a  third  with  the  western 
frontier  and  countries  beyond  it  to  the  west.  The  Officer  accompanying  us  said,  "  Now 
"  would  you  like  to  see  some  of  the  maps  wliich  we  send  to  each  battahon  taking  the 
"  field  ?  "   I  said,  "  Certainly,  very  much."    He  said,  "  Where  would  you  like  to  see 

them  ?  Name  any  part."   I  said,  "  I  have  just  come  from  Sedan,  and  should  like  to 

see  that  country,  which  I  have  visited."  He  took  down  a  set  of  maps  from  a  pigeon- 
hole, a  bundle  of  25  or  30,  all  upon  linen,  each  map  contaiiiing  about  12  or  15 
square  miles.  The  woods  and  rivers  were  marked  on  it ;  every  Village,  every  stream, 
and  the  lines  of  hills  in  the  neighbourhood.  That  bundle  was  to  be  sent  to  one 
battalion,  and  when  the  battalion  leaves  tliat  part  of  the  country  they  send  back 
the  maps  and  have  another  set  of  maps,  25  or  30,  of  the  next  district,  giving  a 
perfectly  accurate  description.  That  is  a  practice  which  we  ought  to  adopt,  and  we 
might  have  it  at  a  comparatively  small  expense.  It  is  not  that  we  have  not  sufficient 
Officers,  but  that  Officers  are  not  employed  in  getting  that  information  which  would 
give  us  the  greatest  advantage  to  achieve  successes  in  war.  Perhaps  I  am  rather 
wandering  from  the  question,  w^hich  I  understand  to  be,  what  should  be  the  educa- 
tion of  young  men  in  the  Army  and  of  young  Officers  ?  I  recollect  an  Officer  who 
u.sed  to  send  his  son  to  ride  across  the  country,  and  then  say,  Now  sit  down  and 
"  make  me  a  sketch  of  the  country  you  have  been  riding  over.  Tell  me  what  hill 
"  will  command  another.     Point  out  to  me  how  you  think  mihtary  manoeuvres 

might  be  carried  on  in  this  Une  of  country,  how  a  hill  or  line  could  be  de- 
"  fended  or  attacked."  For  a  young  man  going  into  the  Ai-my,  that  is  a 
very  desirable  sort  of  instruction,  extremely  interesting  to  him,  as  well  as 
valuable  in  a  professional  view,  and  which   might  be  given  at    a  mihtary 
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college.  I  was  sorry  when  Sanclliurst  was  abolisliecl,  I  was  there  two  years, 
as  well  as  three  at  Harrow,  and  I  tliouglit  at  the  time,  and  I  think  still,  tliat 
every  Cadet  who  became  an  under-Officer  was  perfectly  fit  to  go  on  active  service 
against  an  enemy  after  he  had  joined  his  regiment  a  week,  if  he  had  taken  advantage 
of  the  instruction  afforded  at  Sandhurst.  We  were  there  taught  military  drawing  on 
the  most  perfect  and  complete  system  then  known  ;  we  learned  quite  enough  of  field 
fortification  to  enable  us  to  command  a  company  in  war,  and  to  throw  up  hasty 
earth-works,  and  also  a  certain  amount  of  regimental  drill.  As  has  been  so  well 
said  by  those  who  preceded  me,  what  you  want  in  the  Army  and  everywhere  else  is 
the  exercise  of  the  mind  and  the  formation  of  character.  By  this  competitive 
system,  you  may  judge  of  men's  intellectual  capabilities,  but  you  do  not  develop  their 
characters,  and  it  is  character  you  want  to  command  men,  and  for  everything  else  in 
this  country.  We  are  particularly  fortunate  in  having  heard  the  opinions  of  those 
who  have  been  engaged  in  this  very  pursuit,  and  I  am  sure  any  of  us  who  are 
acquainted  with  what  Sir  Thomas  Acland  has  done  in  his  own  neighbourhood  will 
receive  with  great  respect,  and  consider  with  attention,  the  suggestions  he  has  made. 
I  hope  our  sitting  this  evening  will  not  terminate  without  liearing  other  gentlemen 
speak,  who,  like  Lieutenant  Maurice,  have  given  their  minds  to  this  subject,  because, 
after  all,  the  important  thing  is  to  hear  from  men  of  thought  and  experience,  and 
from  some  younger  men,  what  they  think  most  desirable  for  the  education  of  Officers 
of  the  present  day.  It  is  to  young  men  that  we  must  look,  and  we  value  the  opinion 
of  those  among  them  who  have  given  their  minds  to  their  work  and  learned  to  take 
an  intelUgent  interest  in  their  profession. 

Lieutenant  W.  H.  James,  R.E.  :  As  a  young  Officer  who  wishes  instruction,  may 
I  be  permitted  to  make  a  few  remarks  ?  First  of  all  as  to  the  subject  of  field  forti- 
fication, it  has  been  said  that  young  Officers  do  not  know  what  field  fortification 
is.  Now,  when  I  was  passing,  one  of  the  examiners  himself  had  not  the  faintest 
notion  of  the  difference  between  a  covered  way  and  a  double  sap.  He  asked  the 
question  what  a  covered  way  w^as,  and  he  thought  it  was  a  double  sap. 

With  regard  to  public  school  education,  it  is  pretty  well  admitted  that  hitherto 
it  has  to  a  certain  extent  failed  in  providing  the  necessary  amount  of  educational 
training  for  Officers.*  I  think  the  London  University  admit  this  to  some  extent 
by  their  late  rule  omitting  Grreek  from  the  matriculation  examination.  There  is 
no  doubt  that  most  public  schoolmen  know  nothing  at  all  of  Greek  and  Latin  which 
they  have  spent  the  best  years  of  their  life  in  learning.  Could  I  have,  over  again,  the 
years  which  I  unfortunately  had  to  give  to  Latin  and  Grreek,  to  devote  to  French  and 
modern  languages,  I  should  have  a  chance  of  knowing  much  more  than  I  can  now 
possibly  acquire.  With  regard  to  the  next  suggestion,  there  is  a  plan  which  is  found 
to  work  well  in  India,  and  that  is,  offering  rewards  for  passing  in  native  languages.  I 
believe  a  similar  institution  in  England  would  be  a  good  thing.  Men  passing  in 
modern  languages  should  receive  a  reward  either  in  the  shape  of  qualification  for  em- 
ployment, or  some  remuneration  for  the  time  and  money  they  must  necessarily  have 
sj)ent  in  learning  the  language.  I  think  some  such  plan  would  be  found  to  work  very 
well.  There  is  another  system  followed  out  in  Prussia,  and  that  is,  sending  Officers 
on  foreign  tours.  We  all  know  that  the  information  in  the  statistical  department  in 
the  Prussian  Army  is  entirely  derived  from  sending  Officers  into  countries  in  time  of 
peace.  All  sorts  of  stories  have  been  told  in  the  newspapers  about  photographers 
in  the  Yosges  mountains  and  in  other  parts  of  France  previous  to  the  late  war.  If 
we  are  to  obtain  information  as  to  other  countries,  we  must  follow  the  Prussian 
example,  and  to  do  it,  w^e  must  spend  money. 

C.  E.  H.  Vincent,  Esq.,  late  Eoyal  Welsh  Fusiliers  :  It  was,  my  Lord,  very  late 
this  evening,  when  I  heard  of  this  meeting,  but  I  can  only  rejoice  that  the  notice  came 
in  my  way,  for  otherwise  I  should  have  lost  much  sound  instruction  from  the  paper 
of  the  gallant  lecturer,  and  from  the  remarks  of  the  Officers  and  gentlemen  who  have 
spoken  on  the  subject  thereof. 

Captain  Tulloch  and  Major  Knollys  appear  to  take  great  exception  to  the  public 


*  Owing  to  the  fact  that  so  much  valuable  time  is  wasted  in  acquiring  the  most 
faint  smattering  of  Grreek  and  Latin. 
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school  education  of  England,  as  exemplified  in  the  Officers  of  the  Army.  But,  my 
Lord,  I  think  you  will  agree  with  me  when  I  yenture  to  point  out  to  them  that  the 
aim  of  public  school  training  is  not  in  the  direction  of  the  profession  of  arms  ;  it  is 
ratlier  a  general  education  on  which  can  be  subsequently  built  the  speciality  an 
individual  requires.  In  this  country,  it  is  not  customary,  and  happily  so,  to  fix 
definitely  upon  a  walk  in  life,  at  the  early  age  when  foreign  parents  call  upon  their 
children  to  come  to  a  final  decision  respecting  their  course  in  maturer  years.  There- 
fore it  is  impossible  for  us  to  conduct  elementary  training  in  any  specific  groove.  In 
Prussia,  the  young  man  who  is  going  into  the  Army  usually  selects  that  career  from 
the  very  first,  and,  entering  the  Cadet  College  at  10  years  of  age,  his  boyish  days 
never  witness  any  departure  from  a  fixed  method  of  training.  In  that  military 
nation,  the  result,  indeed,  is  satisfactory  :  but  is  it  desirable  for  us  to  engraft  the 
military  despotism  which  there  reigns  supreme,  into  our  free  and  extended  insti- 
tutions ?  If  not,  then  how  could  geometry  or  the  subjects  which  the  garrison 
instructors  present  wish  to  have  their  pupils  instructed  in  before  they  fall  into  their 
hands,  be  introduced  into  the  public  school  system  without  infringing  on  its  general 
character  ?  Sir  Thomas  Acland  instanced  the  high  education  of  the  Prussian 
"  Einjahrige  Freiwillige."  May  be  they  do  take  precedence  of  our  Sub -Lieutenants, 
but  so  they  should  do  in  their  own  interest,  for  a  gladiator,  in  the  intellectual  arena 
of  civil  life,  cannot  be  placed  in  the  same  category  as  the  professional  soldier.  The 
"Einjahrige,"  I  must  remind  the  hon.  baronet,  are  not  aspirants  to  military 
honours.  They  avail  themselves  of  the  one-year  system  only  to  free  their  necks  from 
the  military  yoke  in  time  of  peace. 

As  regards  the  element  of  modern  languages,  it  is,  without  doubt,  of  the  utmost 
importance  to  give  it  greater  prominence  in  all  education,  and  this  is  being  done  ;  but 
for  it  to  expel  classics  in  toto  from  the  field,  would  again  infringe  on  the  general 
system.  The  point  of  English  composition  and  arithmetic  is,  perhaps,  the  most 
weighty  in  the  discussion  paper.  That  the  former  is  terribly  neglected  is  noto- 
rious and  self-evident  from  even  the  most  limited  private  correspondence.  Were 
a  high  standard  insisted  on  in  all  public  examinations,  the  masters  of  schools  would 
not  be  slow  in  turning  attention  to  the  subject.  In  respect  to  arithmetic,  I  should 
have  thought  a  very  respectable  knowledge  of  it  was  actually  necessary  to  pass  any 
examination;  but,  be  that  as  it  may,  no  standard,  however  high,  could  infalUbly 
keep  equations  in  the  head  of  Officers,  and,  as  I  understood  one  speaker,  it  was 
mainly  the  ignorance  in  this  subject  that  he  deplored. 

The  paper,  in  my  hand,  asks  whether  it  would  not  be  desirable  to  replace  regi- 
mental instruction  by  one  or  two  central  schools.  Does  not  the  area  over  which 
our  Army  is  scattered  answer  the  question  in  the  negative  ?  With  the  concentrated 
army  of  Prussia,  you  can  have  concentrated  schools,  but  with  us,  that  hateful  word 
"expense,"  must  prevent  it.  Are  we  not  all  more  or  less  interested  in  the 
reduction  of  national  expenditure,  with  its  coincident  and  identical  diminution 
in  the  burden  of  taxation?  None  of  you,  gentlemen,  can  be  anxioiis  to  increase  the 
expenditure  of  the  country,  unless  it  is  likely  to  give  increased  efficiency,  and  this 
the  proposal  holds  out  little  hopes  of.  Were  it  adopted,  with  our  army  quartered 
all  over  the  world,  the  locomotion  of  every  rank  would  be  no  less  endless  than 
costly. 

As  to  whether  non-commissioned  Officers  ought  to  be  more  technically  educated, 
few  will  give  a  dissenting  vote  ;  but  I  must  venture  to  protest  against  the  idea  that 
another  subaltern  should  be  struck  off*  the  duty-roster.  Officers  of  companies 
would  look  upon  it  as  an  obligation  and  a  privilege  to  perform.  Already,  speci- 
alities bring  regimental  duty  on  a  few  only,  and  in  addition  to  this  evil,  the 
soldier  is  disassociated  from  his  immediate  superior,  which  must  be  unfavourably 
looked  on  by  all.  The  other  questions  as  to  Wellington  College,  &c.,  exceed 
my  scope,  even  more  than  those  I  have  already  touched  upon.  I  cannot,  however, 
my  Lord,  sit  down  without  saying  one  word  more  for  the  admirable  public  school 
system  of  England,  with  its  general  purpose,  its  unique  moral  and  physical  training. 
Does  any  Englishman  wish  us  to  sacrifice  these  for  the  severe  discipline,  slavery  of 
mind  and  body,  and  comparatively  narrow  range  of  continental  education  ?  Surely, 
my  Lord,  it  cannot  be. 

Sir  IIakby  Yeeney  :  A  friend  of  mine  was  taken  prisoner  by  Napoleon,  about  the 
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time  of  the  battle  of  Marengo.  Napoleon  kept  liim  a  fortnight,  and  foviiul  him  to 
be  a  very  nice  young  fellow,  who  had  lately  left  College.  I  said  to  him  "  A\'hat  did 
Napoleon  talk  most  to  you  about?"  "  Oh,"  he  said,  "  he  asked  me  over  and  over 
again  upon  two  points  ;  there  was  nothing,  he  said,  that  he  wanted  to  introduce  e^o 
much  into  France  as  our  public  school  system,  and  our  country  gentlemen."  lie 
said  those  were  the  two  points  on  which  over  and  over  again,  day  after  day,  Napoleon 
asked  for  information. 

Captain  Tulloch  (in  reply)  :  As  regards  the  education  of  public  schools,  there 
is  one  thing,  Grreek,  which  I  do  not  think  need  be  so  much  taught  to  men  not 
intended  for  College,  and  in  that  opinion,  I  consider,  I  am  borne  out  by  every  one  wlio 
has  spoken  on  the  subject  in  this  Institution.  Latin  unquestionably  is  all  very  well ; 
the  Prussians  omit  Grreek  in  all  their  examinations,  but  they  retain  Latin.  With  re- 
ference to  the  moral  training  of  our  public  schools,  I  am  sure  there  is  no  Officer  in 
the  Service  but  regards  it  with  the  very  highest  veneration.  In  the  Navy,  I  observe 
the  question  of  obtaining  boys  from  public  schools  has  been  brought  forward,  and 
Admiral  Ryder,  in  a  paper  on  the  Education  of  Naval  Officers,  says, — "  Patronage 
"  to  first  appointments  in  all  public  offices  is  being  swept  away.  There  can  be  no 
"  reason  why  the  Admiralty  should  not  follow  as  regards  the  Navy  afloat,  but  with 
"  proper  precautions.  Let  us  assume  that  the  First  Lord  is  prepared  to  give  up  his 
"  patronage,  which  many  have  considered  a  perfect  nuisance,  but  says,  as  he  may 
"  well  and  rightly  say,  '  I  will  not  consent  unless  the  new  scheme  secures  that  the 
"  '  boys  be,  as  a  rule,  gentlemen — that  is,  lads  who  have  been  brought  up  by  and 

'  associated  from  their  earliest  years  with  persons  who  are  recognized  as  gentlemen 
"  'and ladies.'  How  can  this  be  done?  I  say  it  can  be  done  by  aid  of  the  public 
"  schools.  I  doubt  if  it  can  be  secured  in  any  other  way."  Admiral  Ryder  then 
goes  on  to  propose  that  the  nominations  to  compete  for  naval  cadetships  (Queen's 
Cadets  excepted)  should  be  given  to  the  public  schools,  according  to  the  number  of 
boys  educated  at  each.  With  Admiral  Ryder's  view,  I  venture  to  agree  most  thoroughly, 
and  wish  much  that  such  a  scheme  were  possible  for  the  Army  ;  but  as  re  ards  the- 
education  which  some  boys  get  at  certain  public  schools,  I  can  hardly  call  it  such, 
although  the  indoor  work  goes  by  that  name  ;  the  evidence  given  before  the  Royal 
Commission  on  military  education  corresponds  exactly  with  my  own  experience  on 
this  subject.  The  examiner  in  history  and  English,  speaking  of  the  examinations 
when  they  first  commenced,  says, — "  I  remember  when  the  Archbishop  of  Dublin  and 
"  I  examined  ]50  candidates,  we  only  found  15  who  were  qualified  ai^  all  :  in  fact 
"  there  was  the  greatest  possible  ignorance.    There  was  no  such  thing  as  a  standard,. 

and  any  answers  we  got  were  perfectly  accidental."  So  much  for  public  school  edu- 
cation there.  Touching  the  other  more  general  points,  another  witness,  a  Colonel 
commanding  a  regiment  said,  "  One  of  the  defects  was  the  want  of  sufficient  attention 

to  the  handwriting  of  candidates  (Officers),  which  is  sometimes  so  bad  that,  were 
"  they  soldiers  in  the  ranks,  I  should  hesitate  to  permit  them  to  be  non-commissioned 
"  Officers,  and  in  connection  with  the  same  subject,  I  may  observe  that  it  often- 
"  happens  that  young  Officers  display  great  difficulty  in  expressing  themselves  cor- 
"  rectly  in  writing."  The  classical  examiner,  speaking  in  1868,  says, — "  Formerly 
"  men  came,  and  you  could  not  understand  why  they  presented  themselves  at  all 
"  for  examination,  for  they  knew  nothing  ;  the  number  of  such  men  has  diminished." 
The  Commissioners  say  to  him,  "  You  expected  that  taking  young  men  who  had 
"  received  a  public  school  education,  you  would  have  found  them  more  competent  ?" 

It  was  astonishing  to  me  how  they  could  know  so  little."  The  mathematical 
examiner,  in  answer  to  a  question,  says,  "I  do  not  think  that  the  public  schools  of 
"  the  country  generally  prepare  all  the  youths  who  come  from  them  with  so  much 
"mathematics  as  we  require."  "  What  is  the  amount  of  mathematics  required  ?" 
"  Very  little."  Further  on,  in  answer  to  a  question,  he  says,  "  Supposing  that  he  (the 
*'  candidate)  had  to  get  his  marks  out  of  arithmetic  alone,  I  think  that  there  are 
''  many  boys  in  a  first-class  national  school  who  Avould  get  the  marks."  With  sucli 
evidence  on  public  school  education,  I  cannot  think  it  may  be  said  to  be  education 
at  least  as  far  as  the  boys  who  come  into  the  Army  are  concerned.  With  reference 
to  what  Major  Knollys  said  on  garrison  instructors  lecturing  on  strategy  and 
tactics,  and  tlieir  having  time  to  do  so,  I  only  hope  they  may  haye  sufficient  time 
but  at  nresent  they  decidedly  have  not. 
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Major  IvNOLLYS  :  I  spoke  of  tlie  future. 

Captain  Tulloch  :  The  fact  of  a  number  of  young  fellows  being  at  Sandhurst 
together  is  no  objection  to  my  proposition  for  liaving  instruction  carried  out  there, 
as  they  would  be  mixed  up  with  a  number  of  older  Officers,  and  the  whole  scheme 
would  be  conducted  as  a  garrison  instruction  class  is  new.  Sandhurst  was  self- 
supporting  only  during  a  period  w^hen  the  Army  estimates  were  cut  down  so 
unsparingly  ;  when  military  education,  and  nearly  everything  else  connected  with  the 
Service  was  withering  under  the  blight  of  false  economy,  for  which  the  nation  paid 
so  dearly  in  the  Crimea.  In  the  historical  notice  of  the  Military  College,  by  Captain 
Hozier,  given  in  the  Appendix  of  the  Report  of  the  Royal  Commission  on  Military 
Education,  the  Royal  warrant  states,  "  that  the  College  is  also  intended  to  afford  a 

provision  for  the  sons  of  meritorious  Officers  who  have  fallen  or  been  disabled  in 
"  the  service  of  their  country,  and  the  means  of  education  to  the  sons  of  those 

Officers  who  belong  to  our  regular  service."  The  old  College  of  Sandhurst  was 
undoubtedly  a  very  great  boon  to  the  Service  ;  Officers'  sons  were  cheaply  educated 
there.  The  new  College  has  no  more  to  do  with  the  past  College  than  that  had 
to  do  with  Hythe  or  Shoeburyness.  The  present  College  is  under  a  new  arrange- 
ment altogether,  and  the  amount  granted  for  the  College  just  before  the  old  order 
of  things  was  brought  to  an  end  was  a  direct  benefit  to  the  Army :  of  this  they 
have  now  been  deprived. 

As  regards  what  Major  Knollys  said  on  Wellington  College,  I  quite  agree  that 
education  should  be  entirely  general  before  entering  the  Service,  and  special  after- 
wards. If  a  boy  learnt  what  he  might  learn,  there  is  no  question  but  that  his  time 
would  be  fully  occupied  in  his  w^ork  at  school;  he  would  be  taught  his  military  sub- 
jects very  much  better  when  he  joins  the  Service.  Civilians  and  military  men  who 
have  studied  the  subject  are,  I  believe,  all  of  one  mind  on  that  point,  viz.,  that  pro- 
fessional subjects  should  not  be  taught  at  school. 

With  reference  to  what  Captain  Rogers  said  about  Wellington  College,  there  is  a 
feeling  in  the  Army  that  the  place  is  not  as  closely  allied  to  the  Service  as  it  ought 
to  be,  considering  that  the  Army  were  called  upon  to  subscribe  to  it.  The  nation 
also  subscribed  to  it  as  an  Institution  for  the  education  of  Officers'  sons.  I  beheve, 
in  the  first  instance,  it  was  intended  for  orphans,  but  surely  if  it  is  capable  of  giving 
a  home  to  others  than  orphans,  the  rest  of  the  College  should  be  turned  to  account 
for  Army  purposes.  Sons  of  Officers  generally  have  to  fight  their  way  very  hard 
in  the  world,  and  if  they  are  associated  with  civilians'  sons  who  may  be  extravagant 
in  their  ideas,  as  they  certainly  appear  to  be  by  the  account  given  this  evening,  and 
I  am  strongly  inclined  to  think  that  they  are  so  even  from  the  prospectus  of  Wel- 
lington College  itself,  the  Officers'  sons  will  be  none  the  better  for  associating 
with  boys  richer  than  themselves.  How  it  is  that  civilians  get  into  Wellington 
College,  and  why  are  they  there  ?  I  know  not.  If  money  is  w^anted  for  the  College, 
and  the  case  were  properly  represented,  it  could  be  got.  The  Army  might  subscribe 
again  if  the  College  w^ere  brought  into  closer  alliance  with  it. 

Sir  Thomas  Acland  said  that  they  do  not  make  people  learn  sufficiently  at 
Eton,  and  in  that  defect  of  public  school  education  I  venture  to  agree  most  per- 
fectly. Boys  w4io  are  wilfully  idle  are  not  compelled  to  work,  but  are  allowed  to  do 
just  as  they  choose.  Over  and  over  again  I  have  asked  my  pupils  about  the 
different  colleges.    "  So  you  were  at  ?"    *'  Yes,  I  was  at  ."    "  What 

did  you  do  there  ?"  "  Oh,  if  I  wdshed  to  work  there  were  people  to  teach  me,  but  if 
"  I  did  not  exert  myself  there  was  no  compulsion  whatever."  What  Lieutenant 
Maurice  has  said  so  entirely  agrees  with  my  own  views  that  I  need  say  nothing 
further  on  that  head. 

I  will  just  refer  to  what  the  last  speaker,  Lieutenant  Yincent,  remarked  about 
public  school  education  being  general.  He  states  that  if  you  teach  geometry  you 
would  affect  the  general  character  of  the  school.  The  boys  have  plenty  of  time 
to  amuse  themselves,  and  to  learn  something  as  well,  that  is  in  addition  to  stringing 
together  Latin  verses,  which  appear  to  be  about  the  principal  occupation  in  some 
schools,  vide  letter  from  a  public  schoolmaster.  Report  of  Military  Education 
Commission,  Appendix,  page  xxiii.  In  arithmetic,  there  is  decided  room  for  im- 
provement. Certainly  from  the  specimens  I  have  seen  of  English  composition  from 
joung  Officers,  the  sooner  greater  pressure  is  put  on  schoolmasters  to  teach  it  the 
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better.  "VVitli  reference  to  the  question  of  foreign  service  being  against  the  establisli- 
mentof  the  proposed  schools  of  instruction,  of  course  the  present  system  of  garrison 
instruction  would  liave  to  be  carried  on  till  the  proposed  schools  were  in  regular 
working  order.  Then  as  every  Sub-Lieutenant  would  go  to  one  of  tlie  schools 
before  he  went  abroad,  there  would  be  no  necessity  for  foreign  instruction  at  all. 
If  a  subaltern  is  to  be  struck  off  duty,  he  would  liave,  as  a  matter  of  course,  to  be 
made  a  supernumerary  in  the  same  way  as  the  adjutant. 

In  conclusion,  my  Lord  and  gentlemen,  I  can  only  thank  you  for  the  very  kind 
way  in  which  you  have  listened  to  what  I  fear  has  been  a  tedious  lecture,  and  I  only 
liope  that  the  discussion  this  evening  will  have  some  effect  in  drawing  attention  to  the 
matter  I  have  brought  before  you. 

The  Chaieman  :  I  suppose  there  will  be  great  difference  of  opinion  on  some  of 
the  points  brought  forward,  but  there  will  be  none  I  am  sure  on  what  I  am  about  to 
propose,  which  is  the  thanks  of  the  meeting  to  our  gallant  Lecturer  for  the  very  able 
discourse  of  the  evening,  and  the  extensive  information  he  has  given  us. 


Monday,  June  30tli,  1873. 

Yice-Admiral  Sir  FREDERICK  W.  E.  OTCOLSOISr,  Bart.,  C.B., 
Vice-President,  in  the  Chair. 


OK  THE  GAME  OF  I^AYAL  TACTICS. 

By  Lieut.  W.  M.  F.  Castle,  R.N. 

On  my  arrival  in  England,  a  short  time  ago,  I  was  much  surprised  to 
find  that  my  name  was  connected  with  a  "  ^^aval  War  Game."  I  did 
not  realise  the  great  responsibiUty  that  my  friends  had  incurred  for  me, 
and  the  great  difficulties  to  be  overcome,  until  I  obtained  the  "  Rules 
of  the  Conduct  of  the  War  Game,"  published  by  Captain  Barmg,  R.A. 
I  can  hardly  express  my  feeling  after  the  perusal  of  these  rules,  for  I 
saw  at  once  that  this  "  Land  War  Game"  was  the  result  of  many  years 
deep  tliouglit  and  hard  work,  and  that  my  attempt  at  a  "  Game  of  JSTaval 
Tactics"  can  only  bring  us  to  the  outline  of  a  subject,  so  deep  in  its 
development,  so  compHcated  in  its  details. 

However,  having  received  an  invitation  from  the  Council  of  this 
Institution  to  read  a  paper  on  the  progress  that  I  had  made  in  my  game,  I 
am  here  this  evening,  feeling  how  unworthy  any  effort  of  mine  must  be 
to  add  anything  to  the  development  of  a  science  still  in  its  infancy ; 
but  I  hope  that  my  endeavours  to  work  out  many  of  the  details,  will 
meet  with  the  careful  and  lenient  consideration  of  those  who  are  inte- 
r(?sted  in  the  movements  of  fleets,  whether  for  the  defence  of  our 
country,  or  the  keeping  up  of  that  unparalleled  historic  name,  which 
has  been  gained  in  a  great  measure  through  the  vigilance,  self-denial, 
intelligence,  and  hardihood  of  our  seamen. 

In  explaining  this  game,  I  must  ask  you  to  place  yourselves  this 
evening  in  the  position  of  a  Commander  intrusted  with  the  command 
of  a  fleet  during  war.  Your  first  study  would  then  be  to  ascertain 
the  steaming,  the  turning,  and  the  fighting  power  of  your  ships,  the 
object  to  be  accomplished,  the  number  and  general  character  of  your 
enemy ;  tliese  are  facts  required  in  playing  this  game.  Each  player 
having  digested  them,  he  then  forms  a  general  idea  of  the  power,  &c., 
of  the  respective  fieets,  and  in  his  dispositions  will  proceed  as  his 
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judgment  directs.  Any  knowledge  as  to  the  ability  of  the  opponent 
would  also  be  useful,  as  it  would  enable  him  to  use  discretion  in  the 
performance  of  a  hazardous  strategic  movement. 

Should  we  be  embroiled  with  a  Foreign  Power,  not  only  would  it  be 
necessary  to  defend  our  own  coast  line,  but  it  would  be  also  necessary 
to  afford  protection  to  our  colonies ;  under  such  circumstances  the 
necessity  of  a  thorough  knowledge  of  the  winds,  prevailing  currents 
of  the  ocean,  coast  line,  accessible  ports,  facilities  for  coaling,  and  of 
numerous  other  facts  indispensable  to  complete  efficiency  in  a  Com- 
mander-in-Chief and  his  staff,  must  be  patent  to  any  person  who  has 
given  a  thought  in  that  direction. 

We  all  know  what  weight  a  few  well  directed  blows,  aimed  surely 
and  scientifically,  have  in  the  result  of  mortal  combat.  So,  in  order  that 
the  leaders  of  our  future  fleets  may  strike  boldly  and  surely,  knowledge 
of  the  various  povv^ers  and  resources  of  the  enemy  must  form  an  import- 
ant element  in  the  character  of  the  attack.  The  Admiral  must  have 
the  clearest  possible  conception  of  the  power  of  each  individual  ship, 
and  unbounded  confidence  in  the  ability  of  his  captains,  who  in  their 
turn  should  be  animated  by  an  esprit  de  corjjs,  and  a  spirit  of  chivalrous 
respect  for  their  Commander. 

To  be  an  active  and  efficient  tactician  would  be  of  little  worth,  if 
the  quality  of  a  strategist  be  wanting,  as  I  imagine  the  former  would 
have  only  a  small  field,  if  any,  to  display  his  powers,  if  deficient  in  the 
latter  quality.  Therefore,  I  think  I  am  right  in  saying,  that  to  be  a 
successful  tactician,  one  ought  to  be  a  good  strategist.  The  power  of 
finding  your  opponent,  meeting  him  at  the  greatest  advantage  to  your- 
self and  at  the  greatest  disadvantage  to  him,  involves  weighty  con- 
siderations, arrangements,  and  forethought.  Such  considerations,  too, 
as  in  the  day  of  battle,  ought  not  to  be  left  to  the  "  chapter  of  acci- 
dents," which  I  much  fear  would  be  increased  should  any  Commander 
be  guilty  of  such  indiscretion.  For,  instead  of  adding  fresh  laurels  to 
those  already  so  nobly  won,  England's  naval  glory  would,  I  fear,  be 
tarnished,  and  the  historic  reputation  which  at  the  beginning  of  this 
century  adorned  the  annals  of  our  I^avy,  would  be  sadly  overshadowed. 
It  is  for  this  reason  that  I  hope  the  consideration  of  this  important 
subject  may  be  facilitated  in  some  small  degree,  if  only  by  familiarising 
those  who  study  their  profession  with  the  terminology  and  method  of 
naval  evolutions. 

Should  England  be  called  upon  to  withstand  invasion,  I  am  of 
opinion  that  a  numerous  fleet  of  light  draught,  heavily-armed  vessels 
of  moderate  speed  would  be  most  necessary  and  useful  for  the  defence 
of  our  shores.  As  we  already  possess  such  a  fleet,  I  shall  pass  them 
over  without  further  allusion,  and  proceed  to  consider  what  part  our 
ironclad,  ocean- cruising  fleet  might  be  called  upon  to  play.  England's 
vital  point  is  to  be  found  elsewhere  than  upon  our  own  coast  line. 
She  is  dependent  on  her  Colonies  and  merchant  navy  for  the  luxuries, 
aye,  even  the  necessaries,  of  life.  Were  we  engaged,  therefore,  with 
a  naval  Power  of  any  pretensions  wliatever,  it  would  not  only  be 
necessary  to  have  a  large  fleet  to  insure  free  access  to  the  Channel, 
and  so  render  safe  the  arrival  and  departure  of  our  merchant  fleets, 
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but  we  sliould  also  have  to  keep  a  very  careful  eye  in  the  direction  of  our 
great  Colonies — Australia  and  New  Zealand  ;  for  it  is  in  these  directions 
I  think  we  have  most  to  dread.  Our  colonists  themselves  are  not  alto- 
gether blind  to  this  eventuality.  Melbourne  has  set  the  example  of 
buying  heavy  ironclad  turret  ships  to  protect  her  coast  line.  At  this 
present  moment  Sydney  has  devised  a  very  fair  system  of  sub- 
marine mine  defence.  A  young  but  intelligent  colonial  Navy  is  being 
trained,  not  for  mere  vanity,  but  looking  forward,  with  that  far- 
sightedness which  has  so  distinguished  the  plodding,  thriving  colonies, 
to  the  time  when  England  being  attacked  through,  them,  they  must 
bear  their  part  in  defence  of  fatherland. 

Considering  these  facts,  and  that  in  all  probability  the  scene  of 
glory  for  the  Royal  Navy  will  not  hereafter  be  confined  more  to  our 
own  shores  than  during  former  wars,  I  proceed  to  explain  the  game, 
hoping  that  my  humble  endeavours  to  work  out  the  necessary  details 
will  meet  with  your  kindest  consideration. 

I  cannot  lay  sole  claim  to  the  idea  of  this  game,  for  it  Avas  pro- 
posed to  me  by  an  old  messmate^  several  years  ago,  his  idea  being 
to  move  little  blocks,  representing  ships,  over  a  chart  placed  on  the 
ward-room  table ;  the  idea  soon  dropped,  but  the  very  great  success 
of  the  German  Krieg- spiel,  and  the  invitation  to  express  my  ideas  before 
the  members  of  this  Institution,  led  me  to  attempt  the  working  out  of 
the  proposed  game  during  the  few  unemployed  hours  at  my  disposal. 

The  strategic  portion  of  this  game  may  be  carried  out  on  the  ordi- 
nary chart,  such  as  is  supplied  to  ships,  for  it  is  nothing  more  than  a 
problem.  Given  certain  facts  witb  regard  to  the  single  relative  and  col- 
lective power  of  ships,  coal-carrying  capabilities,  proximity  or  otherwise 
of  land,  season  of  the  year,  object  to  be  accomplished,  points  at  which 
mails  are  to  be  intercepted,  stations  at  which  colliers  are  to  be  met, 
and  a  host  of  various  other  details,  a  knowledge  of  which  w^ould  add 
to  the  confidence  of  the  Commander  in  the  arrangements  made  at  home 
for  the  efiiciency  of  his  squadron :  these  are  the  data.  An  acquaint- 
ance with  them  is  indispensable  to  prevent  embarrassing  disappoint- 
ments, which  tend  to  affect  the  morale  of  a  squadron  longing  to  render 
a  good  account  of  the  expected  enemy. 

"  The  Game  of  Naval  Tactics  "  is  not  a  study  of  fancy  moves,  and 
imaginary  formations,  for  I  have  devised  it  for  use  in  connection 
with  the  General  Signal  Book  ;  and,  to  be  played  to  any  real  purpose^ 
the  game  requires  great  patience  and  attention,  strict  adherence  to  the 
rules  laid  down,  and  also  great  accuracy  on  the  part  of  the  players.  » 
Thus  each  move  and  consequent  change  of  position  is  studied  with 
as  much  care  as  if  real  squadrons  were  being  manoeuvred.    In  fact,  we  ) 
must  try  to  assure  ourselves  of  the  practical  character  of  the  circum-  » 
stances  as  laid  down  in  the  problem  to  be  worked  out. 

I  have  chosen  for  convenience,  as  I  shall  show  presently,  a  square 
space  enclosed  by  lines  representing  16  nautical  miles  in  length.    This  ^ 
space  is  of  convenient  size,  as  it  is  capable  of  representing  an  area 
enclosed  by  16,  8,  or  4  nautical  miles.    This  change  of  scale  can  be 
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made  at  pleasure,  and  will  be  found  convenient  at  certain  stages  of 
the  game.  Thus  when  a  series  of  movements  have  been  made  by  both 
squadrons,  but,  owing  to  the  smallness  of  the  scale  and  the  proximity 
of  the  ships,  the  space  is  found  to  be  insufficient,  both  parties  may 
agree  in  suggesting  to  the  umpire  that  the  whole  area  be  taken  as  repre- 
senting a  space  enclosed  by  lines  8  or  4  instead  of  16  miles  in  length, 
and  the  position  of  the  ships  can  then  be  relaid  and  the  game  continued. 
This  change  of  scale  will  be  convenient,  as  it  will  make  the  effect  of 
the  different  movements  more  perceptible.  The  advantage  of  the 
larger  scale  will  be  seen  should  two  ships  be  so  placed  with  regard 
to  each  other  that  ramming  is  imminent. 

Again,  a  chart  representing  the  small  scale  area  will  also  represent 
the  distance  at  sea,  at  which  vessels  would  be  out  of  sight  of  each  other. 
I  have  experienced  much  difficulty  in  arranging  a  scale  large  enough 
to  represent  the  track  of  a  ship,  or  leading  ship  of  a  squadron  or 
division,  when  altering  course  any  number  of  points  to  starboard  or  port ; 
but  I  have  adopted,  the  scale  shown  as  the  nearest  and  most  sufficiently 
exact  measurement  for  that  purpose.  Many  experiments  have  been 
tried  at  various  times  during  evolutionary  cruizes  to  measure  the  dia- 
meters of  the  circles  made  by  ships  when  turning  completely  round  at 
various  speeds,  and  I  think  it  has  been  generally  accepted  that  the 
modern  type  of  ironclad  makes  a  complete  circle,  the  diameter  of  which 
is  about  three  and  a  half  times  their  length.  The  circle  is  not,  however, 
quite  complete,  as  the  ship  generally  finishes  slightly  inside  the  original 
starting  point. 

Another  difficulty  presented  itself, — the  very  great  difference  in 
length  between  ships  of  the  various  classes  which  would  probably  form 
the  line  of  battle.  During  the  autumn  of  1869,  the  combined  fleets,  con- 
sisting of  the  Channel  and  Mediterranean  Squadrons,  with  the  Admi- 
ralty Flag  flying  at  the  "  Agincourt's  "  main,  were  cruising  off  the 
mouth  of  the  River  Tagus  ;  each  class  of  ironclad  ship  was  represented 
in  this  squadron,  and  each  varied  considerably  in  length.  I  have, 
therefore,  for  the  present,  struck  a  convenient  average — 300  feet. 

Another  difficulty  arises  from  the  difference  of  the  diameters  of  the 
circles  made  by  the  various  ships  when  turning.  Some  have  balanced 
rudders,  others  ordinary  ones,  and  some,  perhaps,  rudders  moved  by 
R/car- Admiral  Inglefield's  hydraulic  steering  gear. 

Ow4ng  to  the  complications  that  would  have  arisen  in  making  many 
different  scales  to  represent  the  turning  arc  of  each  class  of  ships, 
under  various  speeds,  I  have  taken  8  knots  as  the  average  speed  at 
which  a  ship  moves  through  the  water  when  turning.  Although  I 
have  named  this  speed,  the  player  is  at  liberty  to  suppose  any  other 
he  may  consider  most  consistent  with  the  data  previously  laid  down. 

It  may  appear  to  many  that  I  have  spoken  rather  indefinitely  on  the 
before-mentioned  points.  I  have  not,  however,  had  access  to  any  official 
records  of  turning  circles,  except  those  of  the  Channel  Squadron  during 
the  autumn  of  1867,  but  I  have  obtained  much  trustworthy  information 
from  Captain  Colomb's  papers  published  in  the  journals  of  this  Insti- 
tution, more  particularly  from  his  paper  on  "Modern  Naval  Tactics." 
Eor  reduction  of  speed  during  turning,  I  have  taken  the  "  Bellerophon," 
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a  ship  of  300  feet,  as  an  average  example,  and  I  find  that  her  speed, 
when  steaming  12  knot;^,  was  reduced  when  actually  turning,  to  nearly 
8  knots  an  hour.  This  and  a  similar  experiment  made  by  the  "  Lord 
Warden"  at  10  knots,  I  think  justify  me  in  considering  8  knots  as 
about  the  average  speed  a  ship  makes  when  turning  a  circle.  I  have 
not  thought  it  necessary  to  trouble  the  meeting  with  any  speeds  under 
10  knots. 

The  object  of  the  game  is  to  facilitate  the  study  of  the  evolutions,  laid 
down  in  our  present  Evolutionary  Signal-Book ;  and  to  familiarise 
Officers  with  the  mode  of  performing  them ;  with  the  time  and  space 
that  a  few  combinations  must  occupy ;  and  with  the  points  to  be 
attended  to  or  to  be  avoided  in  actual  practice. 

It  may  be  thought  that  a  method  of  showing  by  scale  the  various 
movements  of  a  squadron  of  ships  is  unnecessary,  prior  to  contact  with 
the  enemy,  since,  with  steam,  so  long  as  we  can  hold  our  fleet  in  hand, 
and  have  it  ready,  a  host  of  preliminary  evolutions  may  be  superfluous. 
Some  Officers  of  known  experience  are  of  opinion  that  on  sighting 
an  enemy,  it  is  only  necessary  to  form  groups,  that  is,  pelotons  of  three 
or  four  ships,  and  attack  the  wings,  avoiding  the  main  body,  and  when 
a  suitable  distance  to  their  rear,  to  retrace  one's  steps  and  prepare 
to  repeat  the  same  tactics  ;  others  prefer  the  old  line  of  battle.  But 
a  Commander-in-Chief  may  have  other  objects  in  view, — he  may 
be  weak,  he  may  expect  assistance  and  support  from  a  friendly 
force,  perhaps  dispersed  for  the  purpose  of  gaining  information  of  the 
enemy,  and  it  may  be  necessary  to  postpone  a  general  and  bold  advance. 
His  objects  in  delaying  the.  fight  may  be  many,  but  still  these  are  not 
the  points  I  wish  to  bring  before  you  this  evening,  for  I  take  it  for 
granted  that  the  various  evolutions,  illustrated  in  the  Signal-Book, 
have  each  their  special  intention.^ 

In  the  preliminary  arrangements  of  the  game,  it  is  open  to  the  stu- 
dents or  players  to  decide  at  what  speed  the  circles  should  be  described 
by  the  whole  squadron,  but  I  have  taken  8  knots,  as  I  said  before,  as  the 
average  speed  in  turning.  It  is,  however,  always  possible  to  arrange  the 
scale  for  any  speed  that  circumstances  may  require  and  the  position  will 
admit.  It  rests  with  the  students  to  selecb  from  an  imaginary  fleet  the 
description  of  ships  they  prefer  to  form  their  squadrons,  say,  so  many 
^'Devastations,"  Cyclops,"  "  Sultans,"  "  Vanguards,"  "  Monarchs," 
or  "  Glasgows." 

I  do  not  intend  this  evening  to  bring  the  squadron  into  actual  con- 
tact, but  explain  the  principles  on  which  the  game  is  founded,  hoping 
that,  should  a  discussion  follow  this  paper,  I  may  learn  something 
jDractical,  which  will  prove  of  assistance  in  the  further  development  of 
this  game.  I  will  now  proceed  to  read  the  rules,  and  explanations  of  the 
various  tables,  scales,  &c. 

The  Flayincj  Board  (Plate  I). 
The  board  on  which  this  game  is  played  is  64  inches  by  64  inches. 
Lines  are  drawn  4  inches  apart  across  the  board  from  side  to  side,  and 

*  Since  this  was  written,  I  have  learnt  that  a  great  change  is  about  to  take  place 
in  the  "  Evolutionary  Signal  Book." 
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also  others  at  right  angles  to  these  lines.  The  distance  between  each 
pair  of  lines  represents  2,000  yards,  or  a  nautical  mile.  In  order  to 
facihtate  the  counting  of  the  several  divisions,  every  alternate  line  is 
drawn  in  red  ink.  The  board  therefore  represents  a  space  enclosed  by 
lines  16  nautical  miles  in  length  ;  or  it  may  represent  a  space  enclosed 
by  lines  8  nautical  miles  in  length.  Again,  it  may  represent  a  space 
bounded  by  lines  representing  4  nautical  miles  ;  in  this  case  four  divi- 
sions represent  one  nautical  mile. 

The  scale  on  the  left  side  of  the  board  represents  the  nautical  mile 
4  inches  in  length ;  it  is  divided  into  divisions  of  500,  100,  and  50 
yards.  On  the  right  side  of  the  board  is  a  scale  representing  the 
nautical  mile  8  inches  in  length  ;  the  scale  is  divided  as  the  other. 

The  board,  for  convenience  of  packing  and  general  use,  is  made  up 
of  16  blocks  of  paper,  each  block  being  16  inches  square  and  12  sheets  of 
paper  thick,  on  the  same  principle  as  a  drawing  block,  so  that  when 
one  surface  of  paper  has  been  used,  it  can  be  removed  and  the  board  be 
ready  for  a  new  game. 

The  markers  for  noting  the  position  of  the  ship  upon  the  playing 
board  are  made  of  thin  flat  lead ;  the  distinguishing  colour  and  fleet 
number  of  the  ship  they  are  intended  to  represent,  is  fastened  to  them, — 
a  pin  secured  to  the  body  of  the  marker,  facilitates  its  manipulation. 
The  markers  are  made  a  convenient  size,  but  should  it  be  necessary  on 
the  playing  board  to  represent  the  exact  dimensions  of  a  ship,  an  outline 
may  be  drawn  to  the  scale  of  the  unit  that  the  board  represents,  viz., 
on  the  full  sized  board  '19  of  an  inch,  when  two  divisions  represent 
1  nautical  mile  '38  of  an  inch,  when  four  divisions  represent  1  nautical 
mile  '76  of  an  inch  in  length. 

The  leaders  of  each  squadron  bears  a  flag,  either  eed  or  blue, 
fastened  to  the  head  of  the  pin. 

Scales  1,  2  and  3  (Plates  I  and  II). 

Scale  1,  Plate  I,  represents  four  different  speeds,  viz.,  14,  12,  10  and 
8  knots,  and  is  used  on  the  full-sized  board  for  measuring  the  distances 
corresponding  to  certain  times.  The  lower  edge  is  marked  in  yards,  the 
upper  edge  in  minutes  and  seconds  ;  so  that,  when  a  certain  distance 
has  been  run,  the  time  occupied  is  easily  found,  or,  if  a  ship  has  moved 
at  a  known  speed  for  a  certain  number  of  minutes,  the  corresponding 
distance  can  be  found. 

Scale  2,  Plate  II,  is  on  the  same  principle  as  Scale  1,  and  is  to  be 
used  when  two  divisions  on  the  board  represent  one  nautical  mile. 

Scale  3,  if  constructed,  would  be  on  the  same  principle  as  Scales  1 
a.nd  2,  and  would  be  used  when  four  divisions  on  the  board  represent 
one  nautical  mile. 

Altering  Course  Scales  (Plate  III). 

Scale  A  to  be  used  in  combination  with  Scale  1,  i.e.,  when  each 
division  on  the  board  represent  one  nautical  mile.  The  scale  is  con- 
structed on  the  following  principle  :  suppose  the  average  length  of  the 
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representative  class  of  ironclad  to  be  300  feet,  and  that  her  speed  when 
turning  a  circle  is  reduced  to  8  knots.  The  average  diameter  of 
this  circle  being  3^  times  her  length.  The  number  of  yards  described 
in  the  circumference  of  the  circle  may  be  easily  calculated — • 

thus  3-5  X  100  X  31416  =  1099  yards  (about). 

Dividing  this  circumference  by  32,  the  number  of  yards  contained  in 
each  compass  point  is  found.  Table  B,  has  been  constructed  on  this 
data. 

Scales  B  and  C  are  constructed  on  the  same  principle  as  Scale  A  just 
explained,  and  vs^ould  be  used  when  two  or  four  divisions  on  the  board 
represent  respectively  one  nautical  mile. 

When  altering  course  one  or  any  number  of  points  to  starboard, 
select  either  of  the  scales.  A,  B  or  C,  according  to  the  unit  of  measure- 
ment in  use  ;  place  the  left  hand  corner  A  so  that  the  horizontal 
line  A  B  touches  the  stern  of  the  ship  ;  the  line  A  D  in  the  same  line  as 
her  course  ;  count  off  the  required  number  of  points  to  the  right  (for 
instance,  5  points),  follow  the  line  radiating  from  this  point  of  com- 
pass to  the  board,  there  make  another  pencil  mark,  then  remove  the 
scale,  and  join  these  two  points.  The  line  joining  these  two  points 
will  represent  the  new  course  of  the  ship. 

Horizontal  Scale  (Plate  II). 

A  most  useful  scale  for  all  rectangular  formations. 

A  separate  scale  of  this  description  is  required  for  each  unit  of 
measurement.  They  are  divided  into  three  parts,  viz.,  horizontal  bar, 
slides,  and  perpendicular  scales.  The  horizontal  bar  is  about  12 
inches  long;  the  upper  edge  is  divided  from  the  centre  at  each  50  yards  ; 
the  lower  scale  is  divided  from  the  centre  at  each  400  yards ;  the  divi- 
sions on  the  latter  scale  are  called  correction  marks.  The  right  or  centre 
slide  is  adjusted  to  either  of  these  correction  marks  ;  according  to  the 
distance  the  columns  are  to  be  apart  when  moving  from  single  column 
in  line  ahead  to  columns  oe  divisions  in  line  ahead.  An  example  of  its 
use  will  be  given  later  in  this  paper. 

The  indentations  on  the  perpendicular  scale  represent  ships ;  they 
are  each  400  yards  apart.  A  few  other  ordinary  scales  are  required, 
such  as  a  long  straight  edge,  parallel  rulers,  and  a  box  of  mathematical 
instruments. 

Table  A, 

Table  A.  This  table  shows  the  number  of  yards  a  vessel  will  pass 
over  the  water  in  calm  weather  during  a  known  time  at  a  known 
speed.  Its  use  requires  little  explanation ;  it  would  be  principally 
used  when  measuring  long  distances.  Knowing  the  time  a  ship  pro- 
ceeds in  a  direct  course,  and  the  speed,  the  distance  is  easily  found. 
For  instance,  moving  at  10  knots  per  hour  for  ten  minutes,  the  distance 
by  Table  A  =  3,333  yards.  To  measure  this  distance  on  the  Playing 
Board  (Plate  I)  refer  to  the  side  scales. 
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Table  B. 

Table  B  gives  the  tirnG  and  distancG  in  which  a  ship  will  describe  a 
whole  circle  or  any  portion  of  it  when  the  helm  is  put  to  starboard  or 
port,  and  is  based  on  the  experiments  carried  out  by  the  Channel 
Squadron  off  the  coast  of  Portugal,  6th  and  7th  November,  1867.  This 
tal3]e  will  be  always  used  when  changing  course  ;  for  instance,  alter 
course  5  points  to  starboard,  time  occupied  by  Table  B  =  38  seconds. 


Portion  of  circle. 

Distance. 

Time. 

niin. 

sec. 

32 

1,090  yards. 

4 

7 

16 

545  „ 

2 

3-5 

8 

272  „ 

1 

1-7 

7 

238  „ 

0 

53 

6 

204  „ 

0 

46 

5 

»   

170  „ 

0 

38 

4 

"                        •     •  • 

136  „ 

0 

30 

3 

102  „ 

0 

23 

2 



68  „ 

0 

15 

1 

34  „ 

.  0 

7-7 

Table  C. 

Table  C  shows  the  time  which  a  column  of  ships  will  take  to  form 
columns  of  threes  from  line  ahead  at  different  speeds. 


Knots. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

min. 

min. 

min. 

min. 

min. 

min. 

12  

2-83 

3-23 

3-86 

5-24 

7-82 

15  -47 

11  

3-25 

3-91 

5-28 

7-84 

15  -49 

10  

4-03 

5  -30 

7-86 

15-52 

9  

5-32 

7-88 

15-54 

8  

7-93 

15-56 

7  

15-60 

6  

The  tables  are  all  constructed  on  the  same  principle. 

In  Table  C,  the  upper  line  of  figures  in  each  table  represents  the 
speed  of  the  leading  ship  ;  the  figures  in  the  side  column,  the  speed 
of  the  vessel  which  has  to  move  over  the  longest  distance.  To  use 
this  table,  suppose  the  speed  of  the  leading  ship  or  column  to  be  6  knots, 
the  speed  of  the  ship  which  has  to  steam  over  the  longest  distance  to 
be  9  knots  ;  by  entering  Table  C  along  the  top  column,  with  the  speed 
of  the  leader,  and  the  side  column  with  the  speed  of  the  last  ship,  the 
time  required,  viz.,  5*32  minutes,  is  found. 
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Or  again,  for  example,  suppose  the  Fleet  to  have  been  steaming  in 
ONE  or  MORE  columns  in  line  ahead  at  10  knots,  and  the  signal  is  made 
for  cohimns  of  threes,  the  leader  reduces  his  speed  from  10  knots 
to  6  ;  the  rear  ship  has  a  small  reserve  speed,  and  consequently  steams 
11  knots,  then  by  Table  C  the  time  is  found  to  be  3'25  minutes. 

Table  D. 


Table  D  shows  the  time  which  a  column  of  three  ships  will  take  to 
form  groups  from  line  ahead  at  different  speeds. 


Knots. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

min. 

mill. 

mm. 

min. 

min. 

min. 

12  

1-08 

1-22 

1-42 

1-73 

2  -38 

3-94 

11  

1-26 

1-45 

1-79 

2-42 

4-02 

10  

1-5 

1-82 

2-45 

4-29 

9  

1-89 

2-52 

4-36 

8  

2-6 

4-45 

7  

4-6 

• 

6  

Table  E. 

Table  E  shows  the  time  that  six  ships  may  form  the  indented  lluGy 
from  COLUMNS  OF  DIVISIONS  IN  LINE  AHEAD,  at  various  Speeds ;  ships  in 
close  order. 


Knots. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

min. 

min. 

min. 

min. 

min. 

min. 

12  

2-31 

2-36 

2-45 

2-57 

2  -78 

3  -14 

11  

2-55 

2-65 

2-76 

2-98 

3  -38 

10  

2-85 

2-93 

3  -22 

3-66 

9  

3-26 

3-54 

4-00 

8  

3-86 

4-39 

7  

4-91 

6  

Table  F. 

Table  F  shows  the  time  that  six  ships  may  form  the  indented  line 
from  columns  of  divisions  in  line  abreast  at  various  speeds ;  ships  in 
close  order. 
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n 
U. 

/  . 

o 
o. 

y. 

10. 

11. 

12  

mm. 

mm. 

min. 

min. 

__ 

min. 

min. 

4-62 

5-5 

6-89 

9-15 

13  -69 

26-9 

11. 

Q  -1  n 

9^  -A 
U 

10  

6-91 

9-17 

13-71 

27  -1 

9  

9-19 

13-73 

27  -2 

8  

13-74 

27-3 

7  

27  -4 

6  

General  Rule  for  use. — Enter  the  upper  column  of  knots  with  the  speed  of  the 
leader  of  division.,  the  side  column  of  knots  with  the  speed  of  the  ship  whicli  has  to 
pass  over  the  longest  distance,  and  the  corresponding  time  is  found. 

Appended  to  this  paper  are  the  equations  by  which  these  tables  have 
been  formed. 

Should  this  "  Game  of  N'aval  Tactics"  find  few  friends,  jet  I  hope  that 
these  little  tables  may  prove  useful,  for  if  embodied  in  the  Evolutionary 
Signal-Book,  they  might  be  used  as  a  guide,  when  performing  evolutions 
in  actual  practice. 

Table  G. 

Table  G  shows  the  distance  in  yards  that  the  last  ship  of  a  fleet, 
when  steaming  in  single  column  in  line  ahead,  will  have  to  steam 
over,  to  take  her  new  station  in  line  abreast.  To  use  this  table,  enter 
the  side  column  with  the  fleet  number  of  the  last  ship,  the  top  column 
with  the  order  (close  or  open),  then  refer  to  Table  A  with  the  known 
speed  and  known  distance,  and  tlie  time  for  the  evolution  is  found. 


No.  of 
Ships. 

Close 
order. 

Open 
order. 

Remarks. 

Yards. 

Yards. 

2  

565 

1,130 

3  

1,130 

2,260 

4  

1,697 

3,390 

5  

2,260 

4,520 

6  

2,828 

5,650 

7  

3,493 

6,780 

Hides  for  the  Students  or  Flayers. 

The  students  to  consist  of  five  persons,  viz.,  one  umpire,  two  principal 
players  and  two  assistants, — the  principal  players  are  to  name  all  moves. 
Each  move  to  count  for  two  minutes  of  time.  The  principal  players  w^ill 
be  furnished  with  several  slips  of  papers  (Form  1),  on  which  they  will 
communicate  their  intentions  in  writing  to  the  umpire.  Each  player 
writing  in  a  different  coloured  ink. 
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Form  1. 


Colour 

of 
player. 

Number 

of 
moves 
demanded. 

Erolution. 

Speed. 

Eemarks. 

Times,  &c. 

1 

li  •    m  • 

Players'  entry. . 
Umpire's  „    . . 

Termination  "] 
of  evolu-  > 
tions  ....  J 

A  player  may  claim  five  moves  at  one  time.  He  may  claim  a  new 
move  before  the  move  that  lie  is  making  is  finished ;  but  this  move 
cannot  be  commenced  nntil  the  time  for  the  last  movement  has  expired. 
Shonld  a  player,  in  writing  his  intention,  fail  to  use  the  terminology 
of  the  Signal-Book,  the  mistake  should  at  once  be  called  attention  to 
by  the  umpire,  who  will  delay  the  execution  of  the  movement  half  a 
move  (i.e..  one  minute)  ;  this  is  most  important,  as  in  practice  any 
mistake  in  signals  delays  the  evolution  and  causes  endless  confusion. 
During  delays  the  ships  will  continue  to  move  on  in  their  original 
formation. 

Should  a  player  wish  to  increase  or  decrease  the  speed  of  his  ships, 
he  may  do  so  two  knots,  by  telling  the  umpire  and  the  assistant  player 
of  his  own  side  his  intention  ;  but  should  he  wish  to  proceed  at  such 
an  increase  of  speed  as  would  in  actual  practice  entail  more  boiler 
power,  he  must  claim  ten  moves,  communicating  his  intention  to  the 
umpire  in  the  usual  manner. 

The  umpire's  decision  under  all  circumstances  is  to  be  final.  He 
should  furnish  the  leading  players  with  a  special  idea,  written  distinctly 
on  paper,  naming  the  object  to  be  accomplished,  the  time  allowed  for 
the  execution  of  this  duty,  the  place  at  which  coals  may  be  procured, 
mails  met,  reinforcements  found,  ports  that  have  to  be  closed ;  those 
that  have  to  be  defended,  extent  of  cruising  ground,  proximity  of  land 
or  shoal  water,  streng-th  of  the  opposing  force,  their  position  on  a 
certain  date ;  in  fact  he  must  supply  each  player  Avith  as  much  intelli- 
gence as  would  probably  be  communicated  to  the  commander  of  a 
squadron  ordered  away  to  form  a  portion  of  a  combination.  He  will 
keep  an  account  of  the  moves  made  by  each  player  on  Form  2. 

After  having  registered  the  move  demanded,  as  will  presently  be 
explained,  the  umpire  will  give  the  player's  assistant  the  slip  of  paper 
(Form  1),  in  order  that  the  movement  on  the  board  may  be  marked  ofi'. 
N"o  move  is  to  be  made  until  one  move  (two  minutes)  has  elapsed  since 
the  receipt  of  the  notice.  The  umpire  must  check  any  undue  haste 
on  the  part  of  the  players,  and  prevent  either  making  too  many 
moves  in  advance.  He  must  prevent  talking  or  observations  by  either 
side  which  will  hint  to  either  party  any  information  ;  he  may  stop 
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the  game  whenever  ho  may  think  it  necessary  in  order  that  the  assistant 
players  may  mark  up  the  relative  position  of  each  squadron.  After 
stopping  the  game,  the  umpire  may  limit  the  number  of  moves ;  this 
will  be  found  necessary  when  the  opposing  ships  are  in  close 
proximity.  On  the  receipt  of  the  slip  of  paper  (Form  1)  from  the 
principal  player,  the  umpire  should  note  the  interval  of  one  move 
upon  it,  and  then  pass  the  paper  to  the  assistant  player.  For 
instance.  Red  at  lOh.  14m.  demands  three  moves ;  under  the  time 
entered  by  the  player,  the  umpire  notes  the  interval  of  one  move,  also 
the  time  for  completing  the  evolution,  in  the  following  manner: — 
Form  ],  players'  entry  lOh.  14m.,  umpire's  lOh.  16m.,  evolution  finished 
(three  moves  for  evolution)  lOh.  22m. 

Form  2. — Register  of  Moves. 


Form  2  illustrates  the  table  in  which  the  Umpire  keeps  the  record 
of  the  moves. 


Eed. 

Blue. 

Cove 
umn. 

our. 

Evolution. 

Remarks. 

>  B 
o  P 

our. 

Evolution. 

Remarks. 

w 

w 

1 

1 

A.M. 

1 

1 

A.M. 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

8 

7 
8 

7 

8 

7 

8 

9 

9 

9 

9 

10 

10 

10 

10 

11 

11 

11 

11 

12 

12 

12 

12 

13 

1 

P.M. 

13 

1 

P.M. 

14 

2- 

14 

.  2 

15 

3 

15 

3 

16 

4 

16 

4 

17 

5 

17 

5 

18 

6 

18 

6 

19 

7 

19 

7 

20 

8 

20 

8 

21 

9 

21 

9 

22 

10 

22 

10 

23 

11 

23 

11 

24 

12 

24 

12 

25 

25 

26 

26 

27 

27 

28 

28 

29 

29 

30 

30 
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Red's  moves  are  registered  in  the  left  columns. 
Blue's  moves  in  the  right  columns. 

The  column  numbered  from  1  to  30,  is  arranged  for  recording  moves, 
two  minutes  to  each  move ;  the  column  numbered  from  1  to  12  a.m., 
and  1  to  12  p.m.,  for  recording  the  hour;  the  evolution"  column  for 
recording  the  evolutions  ;     remark  "  column  for  remarks. 

Suppose  we  wish  to  register  a  move,  commencing  at  lOh.  14m.  a.m., 
place  a  pin  bearing  the  colour  of  the  player  in  square  10  of  hour  column, 
this  registers  10  hours  ;  place  another  pin  in  7  square  (move  column), 
this  registers  the  minutes,  viz.,  14m.  Supposing  the  player  to  claim 
3  moves,  the  umpire  places  another  pin  in  square  11,  thus  registering 
the  one  move  imposed  by  the  umpire  (as  was  before  explained)  and  the 
number  of  moves  demanded,  viz.,  3.  By  this  means  we  have  registered 
lOh.  14m. ;  also  lOh.  22m.,  the  former  being  the  time  at  which  the 
evolution  was  commenced,  the  latter  the  time  when  the  evolution  is 
finished ;  any  remarks  that  the  umpire  may  think  necessary  should 
also  be  entered. 

Should  the  umpire  impose  the  fine  of  half  a  move  (that  is  1  minute), 
the  minutes  in  the  move  column,  if  previously  even,  will  become  odd ; 
when  marking  odd  minutes,  place  the  pin  on  the  line  between  the 
squares  in  "move"  column. 

Since  the  registering  of  seconds  would  involve  some  complication, 
the  nearest  minute  must  be  taken,  or  dice  may  decide  whether  it  shall 
be  the  minute  just  elapsed,  or  the  next  in  advance. 

By  these  means  the  umpire  regulates  the  moves,  and  checks  a  player 
making  too  many  moves  in  advance,  or  getting  too  many  moves  in 
arrear  of  his  antagonist. 

The  record  of  blue  is  kept  precisely  in  the  same  manner. 

Relative  Speed  Table  for  Sailing  Ships. 

Since  ships,  whether  ironclad  or  otherwise,  may  cruise  nnder  sail,  it 
is  necessary  that  the  umpire  should  have  some  rules  furnished  him  for 
treating  such  cases. 

Ships  under  sail,  w^ith  the  wind  free,  may  be  supposed  to  move  v/ith 
greater  speed  than  those  close  hauled. 


Description  of 
Yessel. 

Force 

of 
wind. 

On  a 
wind. 

Free. 

Remarks. 

Frigates      (wood.  "1 
cased  or  other-  > 

4  to  6 

Knots. 
5 

4 

Knots. 
7 
6 

This  table  represents  the  speed 
of  ships  under  ordinary  con- 
ditions. The  umpire  must  state 
all  circumstances  of  the  weather, 
if  ships  are  under  sail,  when 
he  names  the  time  of  sighting 
one  another. 

5? 
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Under  ordinary  circumstances,  the  umpire  may  allow  IG  minutes  for 
a  fleet  to  prepare  for  action,  and  to  have  steam  ready  for  8  knots. 

JExamjple  of  the  Use  of  the  Horizontal  Scale.    (Plate  II). 
Suppose  fleet  in  single  column  in  line  aliead. 

The  player  of  the  red  squadron  intends  forming  columns  of  divi- 
sions IN  LINE  AHEAD,  ships  turning  to  starboard  (Plate  IV). 

The  player  hands  the  slip  of  paper  (Form  1)  to  the  umpire,  cor- 
rectly written  up  (as  previously  explained)  ;  this  represents  the  signal 
being  hoisted.  The  umpire  detains  the  paper  and  adds  to  it,  the  in- 
terval of  one  move,  then  passes  it  on  to  the  assistant  player.  (This 
represents  the  signal  being  hauled  down.) 

The  assistant  player  first  selects  the  horizontal  scales  for  the  unit  of 
me^isurement,  and  places  the  centre  slide  immediately  over  the  position 
of  the  leading  ship  ;  the  horizontal  scale  being  at  right  angles  to  her 
course.  He  then  moves  the  rig^ht  slide  to  the  third  correction  mark,  and 
transfers  the  position  of  the  right  division  to  the  playing- board.  The 
position  of  the  left  division  may  be  marked  off  by  measurement,  each 
ship  abreast  of  her  opposite  neighbour.  In  order  to  find  the  time  that 
this  evolution  will  take  to  perform,  the  assistant-player  refers  to 
Table  B  for  the  time  of  two  changes  of  course  at  right  angles,  viz., 
2  m.  1  sec. ;  he  next  counts  the  number  of  hundred  yards  between  the 
inner  edge  of  the  centre  and  right  slide,  viz.,  850  yards.  Then  suppose 
speed  of  ship  to  be  8  knots,  850  yards  at  8  knots  =  3  m.  12  sec.  ;  whole 
time  occupied  in  performing  evolution  =  5  m.  13  sec. 

Example  of  the  Use  of  Tables  G  and  I). 

I  have  classified  Columns  of  Threes  and  Groups  under  the  same 
head. 

Tables  C  and  D  give  the  least  time  that  these  evolutions  can  be 
performed  under  the  most  favourable  circumstances,  at  various  speeds  ; 
in  actual  steam  evolutions  these  tables  would  be  of  little  use,  except  as 
a  reference  and  a  guide.  But  in  playing  this  game,  since  the  umpire 
may  decide  the  practicability  of  any  evolution,  it  necessitates  some 
exact  data  to  start  upon. 

Fleet  in  columns  of  divisions  in  line  ahead,  Diagram  1,  Plate  Y,  to 
form  columns  of  threes. — The  player  of  the  red  writes  on  paper 
(Form  1),  in  red  ink,  the  number  of  moves  he  demands,  the  move- 
ment he  intends  making,  viz.,  form  columns  of  threes.  Leader  reduces 
speed  to  6  knots,  wing  ships  increase  speed  to  9  knots,  three  moves. 
The  umpire  then  records,  in  Form  2,  red's  time  and  moves  demanded, 
and  hands  the  signal  to  the  assistant,  who  carries  it  into  execution. 
The  assistant-player,  on  reference  to  Table  C  according  to  rule,  finds 
that  the  time  this  evolution  Avill  occupy  is  5  m.  51  sec. ;  he  then  refers  to 
Table  A,  5  m.  51  sec.  at  9  knots  =  1,750  yards. 

To  lay  off  this  distance  on  the  Playing-Board  (Plate  I),  draw  a  line 
1,750  yards  in  length  from  the  position  of  the  rear  ship  in  the  column, 
282*8  yards  to  the  right  of  her  original  course  as  in  the  Diagram 
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1,  Plate  V.  (^A)  is  the  position  of  the  leader,  (^B)  the  left  wing  ship, 
(^C)  the  right  wing  ship.  With  a  very  little  practice  the  assistant - 
player  would  learn  to  make  these  movements  very  qnickly. 

A  few  seconds  will  elapse  after  the  completion  of  this  movement 
before  the  time  (three  moves)  claimed  for  it,  has  expired.  If  no  move 
lias  been  previously  demanded,  the  columns  of  threes  will  continue  to 
move  on  in  the  original  direction. 

The  same  rules  are  applicable  for  group  formation  (Diagram  2, 
Plate  Y),  and  therefore  will  not  require  any  explanation. 

The  next  formation  provided  for  is  forming  the  indented  line,  from 
DIVISIONS  IN  LINE  AHEAD  (Plate  YI,  diag.  1).  Table  E  is  constructed  to 
facilitate  this  movement.  Supposing  the  fleet  to  be  moving  at  the  speed 
of  6  knots,  and  either  player  wishes  to  form  the  indented  line,  the  player 
gives  the  umpire  the  slip  of  paper  (Form  1),  stating  his  intention ;  this 
slip  of  paper  is  handed  to  the  assistant  player  in  the  usual  manner. 
Supposing  the  left  division  to  have  an  excess  of  speed  of  2  knots.  Then 
on  reference  to  Table  E,  it  will  be  found  that  the  least  time  in  w^hich  this 
evolution  can  be  performed,  is  3*86  minutes  ;  now  lay  off  the  new 
position  of  the  leader  of  the  right  division,  at  6  knots  per  hour  during 
o*86  minutes,  and  place  the  leader  of  the  left  division  400  yards  distant 
and  4  points  on  the  right  leader's  quarter  ;  the  remaining  ships  will  be 
placed  in  their  respective  positions. 

When  reforming  column  in  line  ahead  from  this  formation,  Table  K 
may  again  be  used. 

If,  again,  the  fleet  be  in  two  columns  in  line  abreast  (Plate  YI,  diag.  2), 
and  it  is  wished  to  form  the  indented  line,  the  number  of  ships  in  each 
division  being  three,  the  player  acts  as  before,  the  assistant  player 
refers  to  Table  F,  and  ascertains  the  time  ;  for  instance,  leading  division 
steaming  6  knots,  the  rear  division  has  an  excess  of  speed  of  8 
knots,  their  time  by  Table  F  =  9*19  minutes ;  lay  off  on  the  Board 
(Plate  II)  the  distance  at  6  knots  during  9' 19  minutes,  and  protract 
the  positions  of  the  remaining  ships. 

Again,  suppose  the  fleet  to  be  moving  in  single  column  in  line 
AHEAD,  and  a  broader  front  is  required,  for  instance,  to  form  single 
column  in  line  abreast  (Plate  YII) .  This  evolution  will  be  expedited  by 
the  leading  ship  reducing  her  speed  to  steerage  way,  the  remaining 
ships  moving  by  the  shortest  road  to  their  new  front,  when  there  take 
up  the  speed  of  the  wing  ship  ;  when  all  are  in  line  abreast  they  in- 
crease speed  together.  To  ascertain  the  time  and  distance,  refer  to 
Table  Gr  for  distance ;  enter  Table  A  w^ith  the  distance  found  and 
speed  of  the  last  ship,  and  you  find  the  required  time. 

Having  spoken  of  the  evolutions  which  treat  exclusively  of 
changing  formations,  we  next  come  to  a  series  of  evolutions  such  as 
changing  directions  of  columns  ;  columns  of  bow  and  quarter  lines,  &c. 
These  evolutions  I  propose  to  treat  much  in  the  same  manner  as  the 
before-mentioned  ones ;  for  this  purpose,  tables  must  be  compated  on 
the  same  principle  as  Tables  C  and  D,  and  with  a  little  ingenuity  on 
the  part  of  the  assistant  players,  any  of  these  movements  may  be 
plotted  down  on  the  playing-board. 
I     Altering  the  course  of  columns,  preserving  the  formation  of  the  fleet. 
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either  when  in  columns,  in  line  ahead,  or  in  line  abreast,  and  preserving 
bearing  and  distance,  present  difficulties,  which  at  present  I  have  not 
endeavoured  to  overcome,  but  I  imagine  that  should  opportunity 
occur,  the  time  for  these  evolutions  at  different  speeds  and  with  various 
numbers  of  ships,  might  be  noted.  These  times  would  be  generally 
useful  in  supplying  data  for  this  game. 

With  reference  to  "  stationing,"  I  do  not  think  that  it  is  necessary 
to  enter  into  an  explanation  as,  I  take  it,  that  such  evolutions  would 
not  be  attempted  in  the  presence  of  an  enemy. 

In  condusion : — I  wish  to  be  thoroughly  understood,  that  this  game 
can  never  take  the  place  of  experience.  I  do  not  pretend  that  it  will 
be  useful,  to  those  who  are  already  experts  in  the  art  of  manoeuvring 
ships.  I  only  hope  that  ic  may  be  useful  to  those,  who  have  not  had  the 
great  advantage  of  schooling  in  evolutionary  squadrons,  also  to  those 
who  intend  making  naval  tactics  a  portion  of  professional  study. 

There  is  one  point  that  I  am  anxious  to  dwell  upon.  T  believe  that 
I  am  right  in  saying,  that  at  present  no  facility  whatever  for  the  study 
of  tactical  formations  is  given  by  the  authorities  to  the  Officers  in 
command  of  ships  by  furnishing  them  with  the  turning  curves  made 
by  steam-ships  on  their  trials.  The  turning  curve  of  each  ship  should 
be  tabulated  and  supplied  to  each  vessel  for  the  use  of  the  Officers. 
Another  point  we  are  deficient  in  is  the  absence  of  an  authorised 

manual  of  naval  tactics  "  which  could  be  procured  by  Officers  desirous 
of  studying  this  important  subject.  We  ought  to  have  a  tactical  drill 
book  similar  to  the  Army  Light  Infantry  Drill  Book — a  book  pro- 
curable at  the  nearest  stationer's  shop.  If  a  naval  man  has  a  taste  for 
military  manoeuvres,  he  can  study  to  his  heart's  content  every  branch 
of  the  "  Land  War  Game,"  but  there  are  no  helps  whatever  in  the 
study  of  Kaval  Tactics. 

Perhaps  I  have  laid  myself  open  to  censure  in  that  I  have  not 
brought  before  you  to-night,  the  method  of  performing  all  the  movements 
given  in  the  Evolutionary  Signal-Book.  Time  has  not  permitted  my 
entering  into  them  all,  but  I  have  endeavoured  to  treat  a  portion  of 
them  thoroughly,  in  order  that  it  may  be  seen  that  the  remaining 
evolutions  are  susceptible  of  similar  treatment. 

In  making  these  explanations,  I  am  to  a  certain  extent  restricted 
from  quoting  the  Evolutionary  Signal-Book,  but  I  sincerely  hope  that  I 
have  not  trespassed  on  its  "  confidential  "  character, 

I  have  only  spoken  of  the  elementary,  but,  I  am  inclined  to  think, 
most  useful  evolutions,  avoiding  questions  of  rams,  guns,  or  towing 
torpedoes  ;  for  until  this  game  is  accepted  in  its  simpler  form,  I  think 
it  would  be  unwise  to  introduce  the  consideration  of  various  offensive 
arms,  which  would  in  their  varied  uses  add  fresh  complications. 

I  feel  sure  that  all  present  this  evening,  recognise  the  necessity  of 
some  such  assistnnce  in  exact  tactical  studies  as,  under  the  name  of  a 
game,  I  have  endeavoured  to  explain.  Should  the  game  only  be 
studied  occasionally  by  a  few  Officers,  it  will  bring  imaginary  opposing 
squadrons  into  tactical  contact  with  each  other.  This  must  raise 
discussion  which  will  assist  to  fix  the  limits  of  practicable  plans  and 
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ideas  in  the  heads  of  those  who  interest  themselves  in  the  science  of 
naval  evolutions  and  tactics. 


General  Formuhe  hy  which  the  Results  shovni  hi  the  foregoing  Tables 
0,  D,  E,  and  F,  may  be  found. 

In  each  case  let  a  yds.  =  distance  passed  over  by  fastest  ship  in  1  min. 
b         =  ^  ,,         „        slowest  „ 

and  n        ~  Nos.  of  minutes. 

To  Construct  Table  C. 

aV  =  400^  +  (800  -f-  nby  -  2(800  +  nb)AOO  X  cos.  45^" 

=  16000  +  640000  +       -  452480  +  565-6  bn 

aSi?  =  347520  -  1034  bn  +  n^'' 

o  ,  b  X  1034  347520 

^    a''  -b''  a-"  -  b^ 

2  ,       bx  1034  347520 
0,1^  +  -^^  r-  n 


n^  + 


{a  —  b){a  i-  b)        (a  +  b)(a  —  b) 

Equation  for  Table  D. 

b  X  234-4  93760 


(a  -\-  b)(a  —  b) 

(c6  -f-  b){a  — 

Table 

E. 

b  X  566- 

920978 

(a  +  b){a  —  b) 

+  b)  (a  - 

■h) 

Table 

F. 

b  X  1834-4 

n  = 

921280 

{a  -f  b)(a—  b) 

{a  -j-  b)  (a  ~ 

h) 

Lieutenant  Beown,  R.N.  :  I  should  like  to  ask  the  lecturer,  as  no  arms  are  used  by 
the  ships,  what  is  the  ultimate  issue  of  the  game  as  played  between  the  two  players 
according  to  the  present  rules,  I  mean,  what  influences  the  decision  of  the  umpire 
Avith  respect  to  the  yarious  ships  and  the  idtimate  issue  of  the  game  ? 

Lieutenant  Castle  :  I  am  rather  afraid  that  Lieutenant  Brown  has  mistaken 
what  1  wished  to  convey  to  the  meeting.  What  I  have  been  working  at  for 
some  time,  is  to  show  what  I  have  showm  you  this  evening.  I  have  not  at- 
tempted— nor  do  I  intend  to  attempt,  until  I  have  w^orked  through  the  whole  of 
tlie  Evolutionary  Signal-Book  and  really  fought  this  battle — to  enter  into  the  subject 
of  the  power  of  one  ship  against  the  other  wdien  figliting.  There  is  one  point  that, 
before  I  come  to  actual  contact,  I  should  be  glad  to  mention.  I  have  taken  average 
diameters,  and  average  circles,  average  lengths  of  vessels,  and  average  speeds.  That 
is  all  very  w^ell  indeed  on  the  playing-board ;  but  when  w^e  come  to  the  disposition 
of  the  fleets  with  regard  to  each  other,  and  there  is  no  tinie  to  make  signals,  then, 
I  think,  the  curves  that  I  spoke  of  just  now  (the  curves  that  I  thought  were  so 
necessary  to  be  supplied  to  each  ship,  of  the  turning  powders  of  various  vessels)  may 
be  used  with  very  great  advantage.  It  appears  to  me  that  the  climax  of  what  is  to 
be  done  at  present,  is  to  bring  the  squadrons  into  contact  with  one  another.  We 
ought  to  have  some  pre-arranged  plan,  so  that,  if  we  attack  in  a  formation,  on 
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arriving  within  a  certain  distance,  we  sliould  have  some  definite  idea  of  the  individual 
w^ork  of  each  ship.  That  w^ll  be  the  conclusion  which,  uhimately,  we  shall  arrive 
at.  Of  course,  tliere  are  several  courses  open.  We  may  have  several  separate  flags 
ior  separate  movements.  One  flag  would  be  the  signal  to  engage,  or  to  alter  the  course 
four  points  to  starboard,  or  to  port,  or  to  pass  through  line,  or  on  the  right  of  the 
line,  or  on  the  left  of  the  line.  Whenever  I  have  played  this  game,  these  are  the 
points  that  we  have  always  argued  about.  I  have  not  the  power  at  present  of  deciding 
which  sliip  will  have  the  advantage  when  in  actual  contact.  One  man  would  say, 
"My  guns  will  penetrate  your  armour."  Another  will  say,  "My  armour  wiU 
"  resist  your  guns  ;  "  and  all  this  provokes  discussion.  I  do  not  think,  at  the 
present  moment,  that  I  am  prepared  to  discuss  with  anybody  that  portion  of  the 
game.  At  the  same  time,  I  think,  it  is  very  easy  indeed  for  the  umj^ire  to  decide 
which,  in  his  opinion,  has  the  best  position  at  tlie  commencement  of  the  attack. 
You  might  leave  it  to  him,  at  any  rate,  to  say  who  is  in  the  most  favourable  position. 

Lieutenant  Brown  :  I  meant  it  is  the  business  of  the  umpire  at  the  conclusion  of 
the  game  to  decide,  w4ien  the  two  fleets  are  brought  witliin  a  distance  when  no  more 
signals  can  be  made,  which  fleet  is  in  the  best  position  for  attack.  (Lieutenant 
Castle  :  That  is  my  object.)  The  curves  in  Plate  3  have  been  calculated  for  an 
average  length  of  300  feet  for  each  ship  ?  (Lieutenant  Castle  :  Yes.)  Have  the 
two  extremes  of  the  longest  and  shortest  ships  been  tried  to  see  what  difference  the 
length  would  make  according  to  the  scale  on  the  chart  on  which  you  propose  to 
work  out  the  plan ;  have  you  always  assumed  that  same  average  during  the  game  ? 

Lieutenant  Castle  :  Just  so. 

Lieutenant  Brown  :  Have  you  ever  tried  the  game  on  the  quarter  scale  ? 

Lieutenant  Castle  :  No,  I  have  not ;  and  I  do  not  put  much  faith  in  it.  It 
might  be  necessary  when  you  are  within  200  yards  of  each  other,  and  when  you  come 
to  fight  with  individual  ships  ;  but  otherwise  I  do  not  put  much  faith  in  it.  It 
would  only  be  necessary  when  you  come  to  fighting  individual  vessels  within  200 
yards  of  each  other. 

Captain  Wheatley,  R.N.  :  Are  the  same  tactics  applied  to  vessels  with  end-on 
fire  as  for  broadside  fire  ? 

Lieutenaiit  Castle  :  I  have  merely  taken  the  Signal  Book  as  my  basis  to  start 
from,  working  the  fleet  evolutions  as  they  are  given  for  our  use,  taking  them  for 
what  they  are  w^orth.    I  tliought  it  was  the  only  Avay  of  playing  my  game. 

Captain  Codrington,  E.N.  :  Do  you  play  the  game  irrespective  of  time,  like  the 
moves  on  a  chess-board? 

Lieutenant  Castle  :  Time  is  the  essential  point  of  the  game. 

Captain  Codrington  :  Then  the  moves  would  be  behind  the  signals  ? 

Lieutenant  Castle  :  Not  exactly. 

Captain  Codrington  :  I  do  not  see  how,  in  using  these  scales  and  manijoidating 
the  models  of  the  ships  on  the  board,  you  w^ould  actually  put  your  fleet  in  the  same 
position  in  the  same  time  that  a  smart  hand  would  hoist  a  signal  ? 

Lieutenant  Castle  :  I  do  not  w\ant  to.  When  I  have  played  my  game,  I  have 
been  two  hours  in  thinking  over  moves  that  really  occupied  38  minutes.  There  is 
no  object  in  moving  quickly.  When  you  arrive  at  some  formation,  you  consider 
what  is  to  be  done  next ;  there  is  no  hurry  about  it. 

Commander  Anson,  K.N. :  My  difficulty  was  with  ships  with  double  screws.  Sup- 
posing you  suddenly  stopped  or  reversed  your  engines,  or  one  engine  or  the  other 
engine,  it  w^ould  be  important  to  lay  that  down  on  the  table. 

Lieutenant  Castle  :  I  do  not  think  double  screws  woidd  have  very  much  to  do 
with  it.  You  might  reasonably,  if  you  are  steaming  10  knots,  take  3  moves — 
6  minutes,  or  4  moves — 8  minutes  in  a  general  way.  I  do  not  think  it  would  much 
affect  the  j^rinciple  of  my  game. 

Captain  Colomb,  K.N. :  I  am  unfortunate  in  having  missed  the  reading  of  the  paper ; 
but  I  see  at  once  that  there  are  differences  of  opinion ;  and,  out  of  these  differences 
of  opinion,  we  should  always  get  a  certain  amount  of  truth.  There  is  no  question 
whatever  that  the  endeavour  must  be  a  good  one — whethei*  it  be  well  done  or  ill  done 
— the  endeavour  is  one  of  those  things  which  is  perfectly  certain  to  produce  other 
endeavours.  The  lecturer  having  taken  it  up  seriously  must  have  gone  a  certain 
length  with  it.    Whether  he  has  begun  wrongly  or  rightly,  I  cannot  say ;  but 
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the  Officers  present  who  liearcl  the  paper,  and  that  very  niiieli  larger  number, 
including  myself,  who  will  liereafter  read  it  carefully,  are  quite  certain  to  get  ideas 
which  will  carry  them  farther  ;  either  they  will  avoid  what  appear  to  them  to  be 
errors,  or  they  will  make  advances  in  the  other  direction.  When  I  met  the  lecturer 
at  Portsmouth  the  other  day,  he  spoke  to  me  about  the  tables  I  see.  They  are  quite 
irrespective  of  any  game  of  the  kind  proposed,  and  the  value  of  such  tables  is  very 
great  in  all  the  movements  of  our  fleets,  in  those  which  arc  proposed  to  be  retained, 
and  in  those  which  are  to  be  condemned ;  because  the  great  element  for  their  reten- 
tion or  condemnation,  is  the  time  occupied  in  performing  them.  Now,  any  single 
individual  asked  to  pass  judgment  upon  any  of  these  dillerent  movements  might  not 
always  have  the  means  of  so  doing  at  his  disposal ;  and  the  Lecturer  having  taken 
the  trouble  to  go  through  the  movements  and  to  calcidate,  as  he  has  done  for  dif- 
ferent speeds,  the  amount  of  time  that  each  movement  would  take,  puts  a  great  deal 
into  the  hands  of  naval  Officers  that  they  had  not  in  their  hands  before — a  greal  deal 
of  excellent  stuff  tliat  is  very  useful,  and  that  can  be  applied  at  once.  As  to  the 
general  question  of  the  War  Game,  my  difficulty  has  been,  that  whereas  in  tiie  Army 
what  is  a  disadvantage  and  what  is  an  advantage,  is  perfectly  understood  and  known, 
and  has  been  tried  by  the  experiment  of  war,  as  far  as  the  Navy  is  concerned,  we 
are  actually  hi  nuhihiis  as  to  what  are  advantages  and  disadvantages.  Therefore,  if 
the  game  is  in  the  nature  of  the  military  war  game,  I  cannot  quite  understand  liow 
it  is  to  be  decided  which  has  won.  In  point  of  fact,  whether  you  may  not  credit  a 
man  with  having  won — for  doing  something  which  further  experiment  and  further 
consideration  would  show  is  just  what  he  ought  not  to  have  done.  I  am  bound  how- 
ever, to  say,  when  I  mentioned  it  to  the  Lecturer  at  Portsmouth,  he  told  me  that 
that  point  hardly  entered  into  his  proposal. 

Captain  Buegess  :  I  should  like  to  ask  Lieutenant  Castle  how  many  games  he  has 
played,  and  whether  the  Officers  who  played  them  were  generally  satisfied  ? 

Lieutenant  Castle  :  I  have  played  four  games  ;  and  the  general  idea  amongst  my 
messmates  was  that  we  were  a  long  time  making  our  moves.  We  took  two  hours 
in  our  final  game  to  get  over  a  time  of  38  minutes.  Suddenly  Ave  brought  our 
squadrons  within  800  yards  of  each  other  ;  and  then  came  the  knotty  point  as  to 
who  had  the  advantage.  A  discussion  followed.  Instead  of  the  Umpire  giving  a 
final  decision,  every  one  present  argued  the  point  for  themselves.  The  result  was, 
that  the  next  day  none  of  us  w^ere  satisfied.  This  game  provoked  an  immense  deal 
of  discussion — a  thing  that  had  seldom  been  provoked  before.  It  provoked  so 
much  discussion  that  I  think  it  really  led  to  uncommonly  good  results,  and  it  was 
ultimately  decided  by  the  Commander  of  ship,  which  fleet  was  in  the  best  position. 

The  Chaiemak  :  The  difficulty  which  has  just  been  partly  answered  is  the  one 
that  I  feel.  It  is  this  :  that  after  all  these  manoeuvres  I  cannot  see  how  it  can  be  an 
easy  task  for  the  Umpire  to  decide  who  has  the  advantage.  Whether  they  are  800 
or  400  yards  apart,  the  question  as  to  the  final  decision  is  then  to  arise.  It  is  a  very 
different  thing  in  the  Krieg-sjpiel  as  played  in  the  Army,  because  the  whole  thing  is 
based  upon  very  different  data,  and  data  that  are  so  clear  and  so  easily  ascertainable 
with  regard  to  the  movements  of  troops  over  roads  and  over  country,  and  so  on.  I 
must  say,  there  seem  to  me  almost  insuperable  difficulties  in  carrying  this  game  out 
to  an  issue  that  will  really  be  ^^I'actically  useful ;  but  still,  at  the  same  time,  it  is 
quite  evident  that  anything  that  turns  the  minds  of  Officers  to  think  about  tactics, 
and  the  time  and  the  manner  in  which  ships  are  to  be  moved,  and  that,  in  addition, 
has  the  advantage  of  these  tables  to  which  Captain  Colomb  has  alluded,  must  be 
useful.  I  think,  therefore,  we  are  very  much  indebted  to  Lieutenant  Castle  for 
bringmg  this  subject  before  us — a  subject  extremely  novel  to  most  of  us  ;  and  I  may 
say  I  am  only  expressing  the  sense  of  the  meeting  in  returning  him  our  thanks  for 
having  brought  it  forward.  I  may  go  further  and  say  we  trust  that  he  and  others 
who  take  an  interest  in  this  matter,  will  work  it  out,  and,  at  some  future  time,  bring 
the  subject  again  before  us  in  a  more  complete  state.  I  cannot  help  feeling  that,  at 
present,  we  are  only  on  the  threshold  of  a  very  difficult  and  complicated  question, 
which  may,  in  the  end,  be  extremely  useful  to  the  Naval  Service  in  general.  I, 
therefore,  with  your  permission,  will  return  our  thanks  to  Lieutenant  Castle. 
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EXTRACTS  FROM  A  REPORT  ON  ORANGE  WALK,  NEW 
RIVER,  AS  A  MILITARY  POSITION  FOR  THE  PRO- 
TECTION OF  BRITISH  INTERESTS  IN  HONDURAS  ; 
WITH  NOTES  AND  EXPERIENCES  ON  OUT-POST 
DUTIES  IN  "THE  BUSH." 

Communicated  by  Lieut.  J.  E.  Bale,  1st  W.  I.  Regt.,  Garrison 

Adjutant,  Jamaica. 

IP  ovulation. 

This  small  settlement  has  a  fluctuating  population,  may  be  from 
300  or  400  inhabitants,  on  the  average,  the  majority  half-breeds,  be- 
tween the  American  Indians  of  the  adjacent  tribes  and  the  descendants 
of  Old  Spain,  long  located  on  this  portion  of  America,  a  few  English 
artificers,  or  waifs  and  strays  from  over-crowded  towns,  who  develop, 
from  surrounding  pressure  and  incidents,  into  useful  hands,  as  car- 
penters, wheelwrights,  smiths,  and  jobbing  builders,  &c. 

Native  Buildmgs. 

The  Indians  are  expert  and  ingenious  in  making  their  huts,  or  more 
properly,  houses  of  hut  materials,  for  they  truss  and  frame  their  roofs 
on  sound  architectural  principles,  using  only  well -selected,  naturally 
grown  poles  and  timbers,  which  they  bind  or  lash  together  with  "  tie 
tie,"  a  strong  fibrous  parasite  or  vine,  made  pliable  as  rope  by  soaking 
in  water ;  when  dry,  it  keeps  the  whole  firmly  in  position,  and  the 
roof  is  thatched  with  palms,  usiDg  the  stems  of  the  leaf  to  hold  it  on 
the  rafters  and  laths,  in  a  complete  and  uniform  manner.  The  butt  of 
the  principals  is  a  natural  fork,  sometimes  kept  from  splitting  by 
interlaced  "  tie  tie  ;"  the  walls  are  made  of  pimentos,  small  palm 
trunks,  placed  vertically  side  by  side,  and  plastered  with  marl  within 
and  without.  All  the  above  they  do  without  using  a  single  nail  or 
even  a  peg  of  wood.    The  floor  is  usually  of  marl,  pounded  down  hard. 

Water  Transport. 

The  produce  from  the  estates,  also  merchandise  from  Belize  to  the 
diflerent  stations,  is  conveyed  by  schooners  or  bongys  (old  Spanish 
bonga,  a  boat),  along  the  river  and  the  sea  passage  within  the  reefs  and 
bays  to  Belize. 

Road  Gommimication . 

Roads,  so  called,  are,  Avith  the  exception  of  short  distances  from  or 
around  a  settlement,  impracticable  for  carriage  trafiic,  and  the  bridle 
roads  are  merely  tracks  through  the  primeval  forest  and  across  por- 
tions of  lagoons,  and  quite  impassable  during  a  rainy  period  ;  the  rains, 
however,  are  partial  most  of  the  year,  so  that  no  correct  idea  can  be 
formed  of  roads  at  a  distance,  unless  by  traversing  them  often  ;  a  cart 
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road  exists  to  Trial  Farm,  1^  miles  north  of  Orange  Walk,  and  another 
to  Tower  Hill  estate,  to  the  south  about  four  miles. 

Rivers — Lagoons. 

The  rivers  are  slow,  even  sluggish,  very  tortuous,  frequently  forming 
a  letter  S  in  a  distance  of  half  a  mile,  generally  deep,  with  steep  banks, 
or  fringed  with  mangroves  growing  to  a  height  of  30  to  50  feet  for 
miles  together ;  many  savannahs  open  out  from  these  rivers  ;  lagoons 
are  numerous,  and  many  are  of  considerable  extent,  and  are  mostly 
impassable. 

Climate. 

The  sun  is  as  usually  felt  in  the  tropics,  and  in  addition  to  its  rays, 
there  is  a  great  glare  of  reflected  light  and  heat  from  the  marly  ground, 
when  not  overgrown  with  grass  and  weeds.  A  great  change  of 
temperature  takes  place  at  night  during  the  winter  months,  the  ther- 
mometer sometimes  registers  as  low  as  58^  or  59°  during  the  pre- 
valence of  the  "  Northers." 

If  rain  falls,  or  has  lately  fallen,  the  whole  country  is  chill  and  damp, 
with  dense  vapours  or  fogs,  which  wet  the  clothes  and  hair,  and  chill 
the  frames  of  people  exposed  at  night,  and  especially  so  just  before  day 
dawn :  these  mists  often  last  up  to  10  or  11  o'clock,  a.m.,  when  they 
change,  through  the  sun's  power,  to  oppressive,  hot  vapour,  till  dis- 
pelled by  evaporation. 

Troops  and  Mercanlile  Influences  and  Results— Hardy  Qualities  of  the 
Indians — SjpeciaMties  of  African  Troops  for  Bush  Service. 

The  mercantile  and  trading  element  at  Belize  has  much  influence, 
through  the  Members  of  Council,  in  ordering  the  disposal  of  the  troops, 
a  disposition  seldom  approved  of  by  those  in  charge  of  stations  for 
timber  cutting,  sugar  estates,  &c.,  who  from  past  occurrences  feel  the 
insecurity  of  their  position  from  the  fact  that  when  once  the  Indians 
cross  the  frontier,  the  Rio  Hondo,  they  have  made  a  successful  inva- 
sion, and  can  march  by  various  routes,  skirting  villages,  and  halt  un- 
perceived  in  the  bush  till  opportunity  offers  to  make  an  attack  on  any 
station,  settlement,  or  estate ;  in  fact  they  could  pillage  and  destroy  in 
detail  many  estates  before  military  aid  could  be  rendered,  and  an 
attempt  at  pursuit  would  be  fruitless  and  disastrous,  unless  unusual 
accident  favoured  the  pursuers.  The  Indians  have  a  thorough  know- 
ledge of  the  bush  tracks,  a  keen  instinct  for  self-preservation,  and  from 
infancy  are  accustomed  to  hunt  and  travel  through  miles  of  country  with 
but  scanty  provisions ;  being  comparatively  unincumbered,  wearing 
merely  linen  cloth  trousers  and  shirt,  straw  hat,  and  leather  sandals  or 
mocassins,  with  a  gun,  powder-horn,  and  shot-bag  or  valise,  and  a  machee, 
they  will  far  outmarch  our  West  India  soldiers,  who  are  not  in  such 
training,  although  they  cast  off  much  of  their  cumbersome  uniform  and 
accoutrementSj  and  possess  considerable  powers  of  endurance,  and  bear 
with  impunity,  apparently,  malarious  influences  that  would  be  highly 
detrimental  to  white  troops.  Their  wants  are  few,  they  are  generally 
inured  to  scarcity  or  irregularity  in  food,  accustomed  to  prepare  it 
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for  themselves,  and  are  expert  foragers,  even  on  the  line  of  march  if 
permitted ;  a  few  minutes  after  the  halt,  fires  will  be  kindled  and  pots 
boiling,  a  pleasant  cup  of  hot  tea  will  be  offered,  produced  from  lemon 
grass  and  other  wild  herbs,  and  a  palatable  breakfast  of  simple  mate- 
rials, vegetables,  roasted  green  corn  in  the  ear,  &c. ;  they  one  and  all 
make  excellent  soup  from  their  ration  m.eat. 

Geo(jn ij)  lb Lc a  I  Pos  Itlo  ] i . 

Orange  Walk  is  about  40  miles  up  the  IS'ew  Kiver,  southward  of 
Corozal,  and  K.W.  by  IST.  of  Belize,  about  70  miles,  by  road  or  track 
through  the  bush,  and  9  miles  east  of  Albion  Island  on  the  Rio  Hondo, 
which  river  runs  approximately  parallel  to  the  Kew  River,  dividing 
British  Honduras  from  the  Indian  territory  of  Yucatan. 

It  is  a  very  deep  sluggish  stream  with  but  three  or  four  principal  fords, 
i.e.^  convenient  places  for  landing  when  the  river  is  crossed  by  dories,  or 
pit-pans,  for,  like  the  New  River,  its  banks  are  fringed  for  the  most 
part  with  mangroves  or  thibk  bush,  almost  trackless,  and  in  many  parts 
impenetrable.  The  Rio  Hondo  is  a  strong  natural  barrier,  and  our  first 
line  of  defence  can  be  readily  patrolled  and  Avatched  by  a  small  swift 
steamer.  The  key  of  this  position  is  Albion  Island,  high  land  and  of 
good  extent,  formed  by  the  river  diverging  into  two  streams  and  meeting 
again. 

Block-houses  with  a  few  men  would  guard  the  other  fords,  and  these 
detachments  might  be  often  relieved  and  quickly  reinforced  by  means 
of  the  small  steamer.  The  depot  for  fuel,  &c.,  should  be  at  Corozal, 
whence  reinforcements  could  be  obtained ;  small  detachments  (police) 
might  be  stationed  at  Orange  Walk,  being  furnished  from  Albion 
Island  and  relieved  by  sections  weekly,  or  oftener,  thus  affording 
the  advantage  of  patrols  to  and  fro,  and  keeping  up  communication 
between  the  frontier  and  the  centre  of  the  Northern  District,  as  well 
as  with  Belize  by  the  couriers  mentioned  herein  under  postal  arrange- 
ments. 

Descrijjtion  of  Steam  VgssgI. 

The  vessel  should  have  twin  screws,  so  as  to  turn  the  quick  bends 
of  the  river  safely.  She  should  have  a  commodious  deck  with  shot- 
proof  boiler-plate  bulwarks,  loopholed  at  certain  parts  for  musketry, 
also  a  "dove-cot"  (as  they  were  called  in  the  Southern  States  of 
America)  at  the  main  mast-head  (the  fore-mast  must  be  clear  for 
canvas)  viz.,  a  cylinder  of  boiler-plate  loopholed,  from  which  position 
sharp-shooters  have  a  good  command ;  the  wheel  amidships  and  within 
a  house,  with  bullet-proof  shutters,  to  be  raised  in  action,  having  cruci- 
form slits  in  them,  to  obtain  sights  through. 

ArmamGnt, 

Howitzers  of  large  calibre  for  canister  grape  and  shell,  the  latter 
most  useful  in  searching  out  and  dislodging  an  enemy  in  the  bush ; 
Hale's  rockets  also  are  especially  serviceable  for  this  purpose. 
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SUg  of  BarracLs  at  Orange  Wall: — Selected  Site  for  neio  JJarracIcs  and 

BlocJv  Houses. 

Assuming  that  the  garrison  is  retained  at  Orange  Walk,  the 
present  site  of  the  barracks  is  bad,  in  a  position  forbidden  to  be  taken 
np  when  occupying  a  village ;  they  are  situated  at  the  re-entering  bend 
of  the  river,  leaving  fully  three-quarters  of  the  position  defenceless, 
commanded  by  the  adjacent  ground  and  hemmed  in  by  the  houses  ;  the 
bush  growing  up  to  and  even  among  many  of  these  houses,  sheltered 
the  approach  of  the  Indians,  and  accounts  for  the  sudden  surprise  of  the 
garrison;  steps  have,  however,  recently  been  taken  for  building  barracks 
on  a  suitable  site,  defencible  themselves,  and  affording  covering  pro- 
tection to  the  town  and  settlement ;  these,  with  the  addition  of  block- 
houses on  each  flank,  for  the  safety  of  the  outposts  stationed  there,  will 
completely  protect  the  village,  for  the  Indians  dread  water  and  never 
use  canoes  on  the  rivers  for  armed  excursions;  the  local  canoes,  there- 
fore, dories,  or  pit-pans  being  secured,  the  river  forms  a  secure  barrier 
to  the  position  around  which  it  partially  winds. 

Precautions  on  talcing  a  position  in  a  wild,  hostile  Country — Chech 
Patrol  and  its  advantages — Precautions  to  ])r event  Ohservation  hy  an 
Enemy — Chech  Patrols  tiseful  in  ohtaimng  Pei)orts  and  Information. 

In  taking  up  or  defending  a  position  in  a  hostde  or  threatened 
district,  safety  mainly  depends  upon  the  frequency  of  patrols  and  the 
unobstrusive  vigilance  of  sentries ;  every  patrol  should  be  conducted 
after  the  rules  laid  down  for  advanced  or  rear-guards,  and  additional 
precaution  should  be  taken  to  transmit  to,  and  receive  communication 
from,  the  main  body.  This  would  generally  be  merely  an  outpost  in  itself, 
furnishing  an  inlying  and  outlying  picquet,  vfith  a  chain  of  sentries 
furnished  from  the  latter,  the  guard  sentries  serving  as  connecting  links 
between  them  and  the  outposts.  The  small  number  of  men  available, 
and  the  encumbered  nature  rather  than  the  extent  of  the  ground  to  be 
covered,  renders  the  double  chain  of  sentries  impracticable  for  a  number 
of  consecutive  days  ;  but  similar,  and  almost  equal  advantage,  may  be 
obtained  by  making  the  single  sentries  do  their  own  patrolling  between 
post  and  post ;  this  is  ensured  by  the  following  simple  expedient  of 
"  patrol-checks  "  (as  instituted  by  Lieutenant  Bale,  whilst  on  a  tour 
of  out-post  duty  at  Orange  Walk,  just  after  the  late  raid  of  the 
1st  September).  Say  the  picquet  sentries  are  out,  and  the  guard 
sentries  (I  and  2)  in  their  ordinary  positions ;  if  it  is  considered 
desirable  to  send  the  check  round  between  reliefs,  the  Officer  on  duty 
or  the  non-commissioned  Officer  of  the  guard  takes  a  patrol-check  " 
(which  may  be  an  oblong  piece  of  wood,  lettered  P,  with  a  num- 
ber or  letter  on  it)  and  accompanied  by  a  file  of  the  guard,  goes 
to  any  sentry's  post  he  wishes  to  start  it  from,  say  l^o.  6,  and  gives 
it  him  to  carry  to  IS'o.  5,  and  5  to  4,  and  so  on.  One  of  the  guard  is 
left  to  hold  Ko.  6  post,  till  the  "return-patrol"  reaches  him,  this  is 
another  check — a  bit  of  wood  of  different  shape,  say  wedge-shaped, 
having  R  P,  and  a  number  corresponding  to  that  on  the  patrol- check, 
on  it — carried  by  the  non-commissioned  Officer  to  No.  1  sentry,  who 
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after  receiving  the  "  patrol- clieck  "  and  ascertaining  tliat  all  is  correct, 
gives  up  the  return-patrol ;"  the  latter  is  then  passed  back  along  the 
chain  of  sentries,  each  man  resuming  his  original  post,  till  l^o.  6  gives 
it  to  the  guard  man  at  his  own  post,  who  takes  it  back  to  the  guard- 
room, and  the  time  of  its  absence  is  noted  by  the  non-commissioned 
Officer.  This  effectually  prevents  any  laxity  or  irregularity  on  the 
different  posts,  and  any  observations  made  by  a  sentry  are  communi- 
cated for  information ;  the  men  themselves  like  the  system  as  varying 
the  monotony ;  it  cheers  them  to  meet  a  comrade  and  exchange  "  all's 
well "  at  the  other  posts,  and  often  trivial  scraps  of  news  are  God- 
sends during  a  period  of  anxious  solitude  ;  it,  moreover,  keeps  the  men 
on  the  alert  without  becoming  irksome.  At  night  the  sentries  are  in- 
structed to  patrol  alongside  fences  and  on  the  grass,  avoiding  the  bare 
light- coloured  ground,  and  whilst  on  their  posts  to  stand  under  the 
shade  of  trees  or  against  any  dark  object,  from  which  they  cannot  be 
distinguished  at  even  a  few  yards  distance.  The  great  coat  is  put  on 
loose  over  belts  and  accoutrements,  and  the  sling  removed  from  the 
rifle,  otherwise  a  white  pipeclayed  strap  will  at  once  reveal  the  where- 
abouts of  a  sentry.  The  pass  or  countersign  is  varied  according  to 
instructions  from  the  Officer  on  duty,  and  may  be  a  low  whistle, 
two  soft  taps  on  the  butt  of  the  rifle  with  the  palm  of  the  hand, 
or  any  decided  but  not  conspicuonsly  loud  challenge.  The  rounds 
on  duty  can  at  once  verify  the  statement  or  conjecture  of  any 
sentry,  as  reported  to  the  non-commissioned  Officer  of  the  guard,  by 
proceeding  direct  to  t'le  post  in  question,  or  if  the  "check"  or  "return" 
is  an  unusually  long  time  in  passing  round  the  chain  or  cordon  of 
sentries,  the  non-commissioned  Officer  and  a  file  of  the  guard  patrol  to 
ascertain  the  cause  of  delay. 

In  case  of  a  change  in  the  posts  of  the  sentries  being  decided  on,  the 
non-commissioned  Officers  of  outlying  and  inlying  picquets  are  assem- 
bled and  instructed,  that  they  may  afterwards  explain  their  orders  to 
the  men,  and  if  deemed  necessary  the  men  are  posted  for  a  short  time 
during  daylight,  that  they  may  know,  and  take  up  their  positions 
without  confusion  if  suddenly  ordered  out.  In  case  of  alarm,  the  pic- 
quet  sentries  are  doubled.  After  the  outlying  picquet  parades  at  the 
guard,  or  the  rendezvous,  they  proceed  direct  to  their  respective  posts, 
and  as  soon  as  sufficient  time  has  elapsed,  the  check  is  sent  round  to 
ascertain  if  they  are  at  their  posts  and  all  correct. 

Officers  Instructing  Men  during  a  Tour  of  Duty — Gover  and  Sentries — 

Shelter  from  Rain. 

It  is  of  great  advantage  to  both  the  Officer*  and  soldiers  if,  when 
the  former  visits  the  sentries  on  their  posts  he  encourages  them  to  give 
their  opinions  in  addition  to  answering  questions ;  many  valuable  sug- 
gestions are  thus  obtained,  for  no  one  can  know  the  specialities  of  a 
post  better  than  the  sentry  who  has  done  duty  on  it  a  few  times ;  it 
further  encourages  the  men  to  make  intelligent  observation  of  what  is 
around  them,  and  they  feel  that  the  Officers  have  an  interested  share 
in  their  duties.     So  with  the  non-commissioned  Officers  and  men 
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accompanying  an  Officer  whilst  patrolling,  admirable  opportunities 
are  afforded  of  illustrating  the  best  way  of  proceeding  unobserved, 
and  acquiring  information,  if  at  night  or  dusk  passing  along  by  dark 
objects  and  under  the  shadows  of  trees,  or  if  the  ground  is  cleared 
keeping  to  the  hollows,  and  when  stopping  to  listen,  getting  beside  a 
tree  stem,  or  down  on  the  grass  by  a  bush.  It  also  tests  the  vigilance 
of  the  sentries,  who,  if  they  are  Africans,^  will  be  faithful  to  their 
trust;  and  if  their  instructions  are  to  fire  if  their  challenge  is  not 
answered,  the  patrol  will  be  fired  into  if  they  do  not  keep  their  ears 
open.  A  limit  of  distance  for  each  sentry  to  patrol  on  his  post  is 
advisable,  according  to  the  nature  of  the  cover  afforded,  and  at  night 
they  soon  learn  to  conceal  themselves  effectually.  By  daylight  all 
advanced  sentries  should  be  protected  by  a  temporary  cover,  concealed 
by  a  little  growing  bush,  and  be  provided  with  waterproof  sheeting,  one 
to  lie  on  and  one  to  cover  themselves  with  in  wet  weather ;  all  other 
sentries  should  have  assigned  places  for  shelter,  in  the  event  of  a 
heavy  downfall  of  rain,  or  the  percentage  of  sick  from  fever  and  ague 
would  soon  make  a  great  deduction  from  the  effective  strength  of  a 
small  outpost  force. 

Silence  and  Secrecy  Essential — Mounted  Men  as  Patrols — Signallimj 

not  Availahle. 

Secrecy  in  all  outpost  arrangements  is  essential,  particularly  when 
the  natives  are  disaffected,  and  may  act  as  spies,  and  the  fewer  loud 
words  of  command,  and  especially  bugle  calls  that  are  heard,  the 
better.  The  picquet  sentries  may  be  recalled  during  the  day  by  visual 
signals,  passed  from  post  to  post,  and  at  night  by  sending  the  check 
round  to  recall  them ;  they  then  come  in  direct  from  their  posts,  and 
no  conspicuous  signs  of  movement  are  apparent. 

Cavalry  are  practically  inoperative  for  the  ordinary  manoeuvres  of 
that  arm,  but  as  scouts  and  patrols,  mounted  men  are  invaluable : 
mounted  Zouaves  were  occasionally  employed  as  such,  till  His  Excel- 
lency, Lieutenant  Governor  Cairns,  entrusted  the  Colonial  Secretary, 
Captain  Mitchell  R.M.L.I.  with  the  formation  of  a  body  of  mounted 
police,  to  be  stationed  at  Orange  Walk ;  they  are  commanded  by  a 
Sergeant  of  Constabulary,  who  speaks  Spanish  and  the  Mayor  lan- 
guages ;  he  is  a  good  disciplinarian,  and  his  duty  is  to  receive  orders 
from  and  report  to  the  local  magistrate,  who  is  the  Commander  of  the 
outpost.  Although  the  force  consists  of  only  12  men,  and  the  Sergeant, 
they  have  greatly  relieved  the  burden  of  Military  duties,  and  established 
a  sense  of  comparative  security,  from  the  regularity  with  which  they 
bring  intelligence  from  the  Fords  on  the  Hondo  and  the  village^,  &c., 
of  the  frontier.  From  the  generally  level  and  densely  wooded  nature 
of  the  country,  semaphore  signalling  is  not  available  for  any  con- 
siderable distance;  the  natives  signal  by  firing  "Bombas,"  a  charge  of 
powder  in  any  kind  of  vessel,  perhaps  a  hollow  gourd,  wrapped  or 
quilted  over  with  cordage  or  grass  fibres,  and  fired  by  a  slow  match, 
which  makes  a  loud  report;  these,  however,  when  used  by  allies  to 
warn  the  garrison,  afforded  no  intelligence,  but  caused  general  and 
groundless  alarm  in  the  neighbourhood. 
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Indian  Drill  and  Formation  of  Companies. 

Drill  adapted  to  busli  work.  The  Indians  have  taught  us  a  practical 
lessoji  in  this  respect.  Their  companies  formed  in  single  rank  are 
only  twenty -four  men,  led  by  a  Captain,  who  has  subdivision  leaders 
in  the  ranks.  They  usually  march  in  Indian  file,  one  behind  the  other, 
through  the  bush  paths,  never  with  a  greater  front  than  two  abreast, 
and  if  they  form  into  line  it  is  only  preliminary  to  a  rapid  deployment. 

Field  Exercises  and  Advantage  of  adopting  Indian  Drill — Judicious 

Tactics  of  Indians. 

In  West  India  regiments,  ten  men  per  company  are  trained  and  paid 
as  gunners.  This  number  will  serve  a  howitzer.  The  half  companies 
may  be  formed  as  separate  companies  in  single  rank,  in  charge  of  the 
guides,  and  the  words  of  command  in  present  use  may  serve  for  pre- 
cisely similar  formations  to  the  Indian  drill.  This  small  force  then 
becomes  capable  of  covering  a  good  extent  of  ground,  and  is  flexible 
to  a  degree,  but  the  Captain  should  be  mounted  to  keep  it  well  in 
hand ;  it  is  capable  of  counter-manoeuvring  the  Indians  by  their  own 
tactics,  but  is  backed  by  a  concentrative  power  unpossessed  by  them 
and  has  the  support  of  artillery  fire.  The  complete  surprise  of  the 
garrison  by  the  Indians  and  their  orderly  retreat  after  their  long  but 
abortive  attack,  are  well  known,  but  since  this,  particulars  of  their  inva- 
sion and  march  on  Orange  Walk  have  transpired,  which  prove  it  to 
have  been  a  well-planned  and  masterly- executed  affair.  Their  ammu- 
nition was  neatly  manufactured,  and  the  supply  of  rations  of  corn  cake 
(unfermented)  was  sufficient  for  a  week's  supply  to  each  man.  They 
secured  beforehand  a  number  of  pit-pans  or  dories  on  the  Yucatan  side 
of  the  Hondo,  to  effect  a  simultaneous  crossing,  and  their  most 
advan^ced  files  were  two  miles  to  the  front.  They  passed  all  informa- 
tion to  the  advanced  guard  as  well  as  persons  they  met  with  on  their 
route,  who  were  then  transferred  as  prisoners  to  the  custody  of  the  rear 
guard,  unless  they  had  arms  and  volrnteered  to  join  the  main  body. 
This  force  carefully  skirted  all  villages  .and  plantations,  and  came 
unsuspectedly  to  the  rear  of  the  village  of  Orange  Walk,  and  behind  an 
outlying  empty  hut,  within  100  yards  of  the  magistrate's  house.  At 
this  place  there  was  all  the  appearance  of  an  advanced  party  having 
bivouacked  for  some  hours  during  the  night.  There  is  no  doubt  of 
the  supineness  or  even  treachery  of  the  native  inhabitants  of  Orange 
Walk ;  and  no  doubt  that  the  Indians  are  a  subtle  and  by  no  means 
contemptible  enemy  to  deal  with. 

Farth-ivorh  Defences. 

The  barrack  has  been  protected  by  earth- works,  defended  by  two 
pieces  of  artillery,  as  far  as  its  defective  position  will  permit,  by  the 
Ofiicer  commanding  the  outpost. 

Commissariat. 

The  Commissariat  Department  is  efficient  and  in  harmonious  work- 
ing order. 


LECTURE. 


Friday,  April  18,  1873. 

Admiral  Sir  GEORGE  BACK,  D.C.L.,  F.R.S.,  Vice-President, 

in  the  Chair. 


THE  VOYAGE  OF  H.M.S.  "  CHALLElsTGER." 

By  William  B.  Carpenter,  Esq.,  M.D.,  LL.D.,  FoB.S.,  &c.,  &c. 

About  six  years  ago,  my  friend.  Professor  Wyville  Thomson,  then 
Professor  of  J^atural  History  in  Queen's  College,  Belfast,  wrote  to 
me  that  he  had  received  from  Professor  Sars,  of  Christiania, 
intelligence  that  his  son,  the  Superintendent  of  Fisheries  to  the 
Government  of  Sweden,  had  dredged  np  from  a  depth  of  about 
300  fathoms,  near  the  Lofoden  Islands,  an  animal  of  remarkable 
interest,  being  a  small  Crinoid^  which  represented — not  the  larger 
crinoids  at  present  known  to  us  as  inhabiting  West  Indian  seas, 
but  the  fossil  form,  known  to  us  as  the  joear  encrinite  of  the  Bradford 
clay.  You  have  here  a  large  representation  of  this  creature,  the  pear 
encrinite  ;  of  the  actual  size  of  which  you  may  judge  when  I  tell  you 
that  its  body  is  about  the  size  of  a  small  pear.  It  is  a  fossil  ex- 
tremely common  in  the  Bradford  clay,  a  member  of  the  great 
Oolitic  formation  in  Wiltshire.  The  little  specimen  dredged  up  by, 
Mr.  Sars  is  figured  here  ;  and  you  may  judge  of  its  size  from  the  fact 
that  I  have  within  this  bottle  two  imperfect  specimens  which  are  about 
the  size  of  large  carpet  pins,  the  body  being  about  the  size  of  the  head 
of  the  pin.  On  a  careful  examination  of  the  structure  of  these  speci- 
mens, which  were  afterwards  sent  over  to  Professor  Wyville  Thomson, 
we  quite  accorded  (having  made  a  special  study  of  this  group)  in  the 
identification  of  this  specimen  as  corresponding  with  this  remarkable 
type,  which  had  been  supposed  to  be  long  extinct ;  the  only  represen- 
tative of  it  in  any  later  formation  being  a  Crinoid  of  the  Chalk,  which 
had  been  only  found  in  one  place  in  the  Island  of  Martinique,  and  was 
not  known  to  have  existed  elsewhere.  Here,  then,  was  a  fact  of  very 
singular  interest.  In  the  first  place,  to  find  any  true  Crinoid  living  on 
a  stalk,  attached  throughout  its  whole  life,  within  the  seas  of  Europe, 
was  in  itself  a  novelty  of  no  small  account ;  because  up  to  that  time  we 
had  known  no  true  stalked  crinoid  as  an  European  animal.  The  beautiful 
Comatula,  or  feather-star,  which  is  an  inhabitant  of  the  shores  of  Great 
Britain,  as  well  as  of  many  other  localities,  is  a  crinoid  in  its  essential 
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strncture  ;  but  though  a  stalked  animal  in  its  early  period,  it  drops  off 
the  stalk  at  a  certain  stage  of  its  development,  and  from  that  time  lives 
as  a  free-swimming  form.  Here,  however,  we  have,  within  Europe,  a 
true  Crinoid,  remaining  stalked  throughout  the  wliole  of  its  life.  But 
the  greatest  feature  of  interest  was  this  :  Here,  living  at  a  considerable 
depth  in  the  sea — 300  fathoms — was  an  animal  of  a  type  which  had 
been  supposed  to  bo  long  extinct ;  and  its  discovery  would  lead  to  the 
surmise  that  there  might  be  a  great  many  more  animals  supposed  to  be 
extinct,  living  still  in  the  deeper  recesses  of  the  ocean,  not  haviugbeen 
subjected  to  those  changes  of  climate,  of  food,  and  other  conditions 
which  affect  to  a  very  much  greater  degree  the  animals  living  near  the 
surface.  Then  again,  supposing  this  little  Crinoid  to  be  the  legitimate 
descendant  of  that  larger  one,  but  to  have  been  dwarfed — perhaps  by 
depression  of  temperature,  perhaps  by  deficiency  of  food — supposing  it 
to  be,  according  to  the  modern  view,  the  actual  hereditary  descendant 
of  the  old  pear-encrinite,  here  was  a  curious  fact,  that  from  that  time  to 
this,  there  had  been  animals  inhabiting  the  deeper  recesses  of  the  ocean, 
of  which  no  one  had  known  anything,  their  remains  having  been  neither 
discovered  in  the  examination  of  fossilised  deposits,  nor  their  living 
forms  met  with  in  any  exploration  of  the  existing  ocean. 

This  made  us  feel  that  it  was  a  matter  of  very  great  scientific 
importance  that  such  Deep- Sea  explorations  should  be  extensively 
prosecuted ;  and  we  agreed  that  it  might  be  worth  while  to  endea- 
vour to  move  the  Royal  Society  to  make  application  to  the  Govern- 
ment, for  a  vessel  which  should  be  fitted  for  the  purposes  of  deep- 
sea  exploration,  the  limit  to  which  ^ip  to  that  time  had  been  about 
400  fathoms.  It  had  been  generally  supposed,  up  to  that  date,  that  no 
life  existed  at  greater  depths,  excepting  those  very  low  types — the 
minute  little  foraminifcra,  of  which  you  have  here  representations ; 
such  as  the  little  glohigGrinm,  covering  the  floor  of  the  Atlantic,  which 
had  been  brought  up  by  the  sounding-lead  from  great  depths.  In  fact, 
scarcely  any  dredging  had  gone  down  even  to  the  depth  of  300  fathoms. 
cThe  principal  part  of  the  knowledge  of  the  animal  life  existing  even  at 
that  depth,  had  been  obtained  by  a  sort  of  large  sounding  apparatus  ; 
but  we  considered  that  any  efficient  exploration  must  be  done  by  means 
of  the  dredge,  and  that  it  was  desirable  to  carry  this  down  to  very  much 
greater  depths.  Of  course  there  were  mechanical  difficulties  in  the 
way  ;  but  we  thought  that  these  might  be  overcome,  and  that,  at  any 
rate,  it  was  worth  while  to  attempt  to  carry  down  dredging  to  600,  or 
800,  and  possibly  1,200  fathoms.  We  made  application  through  the 
Hoyal  Society,  the  Council  of  which  readily  took  up  our  proposal,  to 
the  Government  in  the  year  1868.  The  Government  readily  fell  in 
with  our  views,  and  assigned  to  us  a  vessel  of  some  historical  interest — 
the  "Lightning" — one  of  the  first  pair  of  steamers  built  for  the 
Government  service  in  the  year  1825,  an  old  paddle- steamer,  w^hich  had 
been  latterly  employed  in  the  Surveying  Service  on  the  Coast  of 
England,  We  desired  to  find  the  deepest  water  which  we  could  easily 
reach  from  the  shores  of  Great  Britain ;  and  from  the  soundings  which 
had  been  previously  taken,  we  learned  that  this  lay  in  the  channel 
between  the  North  of  Scotland  and  the  Faroe  Islands.    You  see,  by 
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this  map,  the  general  situation  of  this  channel,  which  I  venture  to  call 
the  "  Lig4itning  "  Channel,  because  it  will  be  a  region  of  some  historical 
interest  hereafter.  The  white  portion  of  the  map  is  the  sea-bottom 
within  the  100-fathom  line,  lying  to  the  north  and  nor  tlx- west  of  the 
ISTorth  of  Scotland,  and  also  on  the  Faroe  Banks.  Between  those  two 
dotted  lines  in  the  coloured  portion  of  the  map,  there  is  a  depth  ranging 
from  100  fathoms  down  to  between  500  and  GOO,  and  in  some  parts  even 
over  600.  There  is  no  such  deep  water  as  this  to  be  met  with  so  near 
our  shores  in  any  other  part. 

You  are  all  aware,  I  suppose,  that  between  Great  Britain  and  the 
coast  of  Scandinavia,  of  Sweden  and  Norway,  and  of  Denmark  and 
Holland,  and  again  to  the  south,  Belgium  and  France,  there  is  no  water 
100  fathoms  deep.  If  the  whole  of  our  corner  of  Flurope  were  raised 
up  not  much  more  than  the  height  of  St.  Paul's,  we  should  be  united 
almost  continuously  with  the  continent  of  Europe,  and  Great  Britain 
would  be  united  with  Ireland.  Of  course  the  Isle  of  Wight  and  the 
Isle  of  Man  would  be  all  taken  in,  and  there  would  be  a  considerable 
extension  of  the  land  to  the  west  of  Ireland.  Here,  however,  at  the 
north  of  Scotland  it  would  make  very  little  difference,  except  that  the 
Orkney  and  Shetland  Islands  would  be  united  to  the  main  land.  There 
would  still  be  a  deep  channel  between  the  north  of  Scotland  and  the 
Faroe  Islands.  Well,  we  devoted  ourselves,  in  spite  of  very  bad 
weather,  to  the  exploration  of  this  channel  by  means  of  the  dredge ; 
and  we  also  did  the  best  we  could  in  an  inquiry,  to  which  it  w^as 
thought  some  interest  might  attach. — the  temperature  of  the  sea  at  that 
depth.  IsTow,  at  that  time  the  general  doctrine  w^as  that  the  tempera- 
ture of  the  sea  at  any  considerable  depth  w^as  uniform  all  over  the 
globe.  That  doctrine  was  partly  based  on  the  temperature-soundings 
taken  in  Sir  James  Ross's  Antartic  Expedition,  and  partly  on  other 
temperature-soundings,  which  seemed  to  agree  with  them.  Sir  John 
Herscbel  had  adopted  it,  and  had  given  it  currency,  in  his  very 
valuable  Treatise  on  Physical  Geography ;  and  in  this  country  the 
authority  of  Sir  John  Herschel  gave  that  statement  such  weight,  that 
no  one  thought  of  questioning  it.  Still  it  was  thought  that  some  good 
might  accrue  from  making  careful  observations  ;  and  we  went  out 
provided  with  the  best  thermometers  we  could  obtain.  We  very  soon 
found  remarkable  and  unexpected  results  ;  and  to  these  I  will  first 
direct  your  attention.  We  found,  in  some  of  our  soundings,  at  a  depth 
of  500  or  more  fathoms,  a  bottom  temperature  of  33^.    In  other 

I   instances,  we  found  on  the  very  same  bottom,  at  the  very  same  depth, 
and  perhaps  within  20  miles,  a  temperature  of  45°.    l^ow,  what  was 

.   the  meaning  of  this  ?    It  occurred  to  me  that  it  must  mean  that 
there  are  two  currents ;  one  from  the  north-east,  bringing  down 

.  a  polar  temperature  ;  and  one  from  the  south-west,  bringing  up  a  tem- 

f  perature  warmer  than  the  normal  of  the  latitude, — for  as  tliat  latitude 
was  60°,  the  normal  temperature  of  that  latitude  would  be  below  39° 

[  at  the  surface,  still  more  therefore  at  an}^  considerable  depth.  We 

•  carried  out  this  investigation  much,  more  fully  the  next  year ;  and  we 

•  were  then  provided  with,  thermometers  that  could  be  relied  upon.  For 
having  been  led  to  suspect  that  even  thie  very  best  thermometers— the 

^  "  3  K  2  ' 
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thermometers  of  the  Admiralty  pattern,  manufactnred  by  Mr.  Casella 
— were  not  to  bo  trusted  at  pressures  even  so  moderate  as  these  (for 
we  are  accustomed  now  to  consider  .500  fathoms  as  quite  shallow 
water),  we  caused  experiments  to  be  carried  on  by  Mr.  Casella,  by 
placing  these  thermometers  in  a  hydrostatic  press,  and  subjecting 
them — ^not  to  the  pressure  between  two  boards,  such  as  goods  are 
pressed  between  in  packing — but  the  pressure  of  water,  which  would 
press  equally  all  round.    They  were  put,  in  fact,  into  the  interior  of 
the  hydrostatic  press,  and  subjected  to  a  pressure  ranging  up  to  three 
tons  on  a  square  inch.    The  pressure  of  a  column  of  water  of  800 
fathoms  depth  is  just  about  one  ton  on  the  square  inch ;  so  that  the 
pressure  of  2,400  fathoms  (and  Ave  have  passed  that  depth  in  our 
temperature  soundings)  is  equal  to  three  tons  on  the  square  inch,  the 
utmost  pressure  the  hydrostatic  press  would  afford.    It  was  found  that 
the  very  best  of  the  Admiralty  thermometers  under  this  pressure  went 
np  8°  or  10° ;  and  that  thermometers  of  other  makers,  not  so  well  con- 
structed, went  up  20°,  30°,  40°  or  50°.    So  that  you  see  it  was  at  once 
shown  that  all  the  old  observations  taken  at  any  considerable  depths 
were  utterly  untrustworthy,  and  that  the  only  use  we  could  make  of 
observations  taken  with  them  was  by  correcting  them  for  the  mini- 
mum of  error.    For  example,  if  Sir  James  Ross  obtained  39°  at  a  depth 
of  (we  will  say)  2,000  fathoms,  we  should  be  quite  sure  that  his  ther- 
mometers were  wrong  at  leasfc  7°  or  8°  at  that  depth ;  and  that  the 
real  temperature  which  the  thermometers  ought  to  have  indicated,  was 
about  31°  or  32°.  Our  own  first  year's  observations  were  not  invalidated 
to  anything  like  that  degree,  because  they  had  not  been  taken  at  any 
depth  greater  than  530  fathoms,  except  650  in  one  instance ;  and,  at 
any  rate,  I  felt  sure  on  returning  from  that  first  expedition,  that  the 
observations  made  with  the  ordinary  thermometers  were  good  to  this 
extent — that  they  correctly  showed  the  difference  of  submarine  climates  ; 
because  here,  on  the  very  same  bottom,  and  within  20  miles  of  one 
another,  were  temperatures  so  different  as  33°  and  45°;  so  that,  whether 
the  real  temperatures  were  or  were  not  lower,  the  difference  between 
them  would  still  be  the  same.    The  late  Professor  William  Allen 
Miller  devised  a  means  of  protecting  the  bulb  of  the  thermometer, 
which  simply  consists  in  enclosing  it  in  an  outer  bulb  that  acts  as  a 
sort   of  buffer,  and  takes  off  from  the  inner  bulb  the  pressure  on 
the  outer ;  the  space  between  the  two  being  about  three-fourths  filled 
with  spirit.     These  protected  thermometers   are   all   subjected   to  | 
the  severest  test  in  the  hydrostatic  press  ;  and  the  pressure  of  even  j 
three  tons  to  the  square  inch  has  scarcely  any  influence  in  send-  i 
ing  up  the  liquid.    They  may  be  regarded  as  registering,  in  the  most  J 
trustworthy  manner,  within  a  degree ;  and  where  two  thermometers  * 
are  employed  together,  I  believe  we  may  rest  with  the  most  complete 
assurance  on  that  agreement. 

We  found,  then,  on  taking  serial  soundings — that  is,  sending  down 
the  thermometer  repeatedly  at  gradational  depths,  or  sending  down 
several  thermometers  attached  to  the  sounding  line  at  different  points, 
so  as  to  be  able  to  take  the  temperature  at  50,  100,  150  fathoms,  and 
so  on,  so  as  to  be  able  to  obtain  the  temperature  of  different  strata  at 
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the  same  time  in  the  same  spot — that  there  was  distinct  evidence  in 
"  the  cold  area "  of  two  strata  of  water,  an  upper  stratum  of  water 
warmer  than  the  normal  of  the  latitude,  and  an  under  stratum  of 
water  very  much  colder ;  and  thus  my  previous  suspicion  of  the 
existence  of  a  double  current  was  completely  confirmed.  You  Avill 
see  that  the  surface  temperature  is  the  same  in  both  these  sec- 
tions, that  the  temperature  goes  down  in  the  first  100  fathoms  very 
nearly  at  the  same  rate  in  both ;  but  below  150  fathoms  the  tempera- 
ture very  rapidly  decreases  in  one,  while  it  changes  but  little  in  the 
other.  Every  line  in  that  diagram  represents  one  degree  of  tem^Dcra- 
ture ;  and  you  see  how  the  lines  are  crowded  together  between  200  and 
300  fathoms,  that  being  the  depth  at  which  the  great  change  takes 
place  in  what  I  call  the  "  stratum  of  intermixture"  between  the  one 
and  the  other.  Below  300  fathoms  we  come  into  a  stratum  of  water 
more  than  icy  cold ;  for  with  these  improved  thermometers  we  could 
register  the  temperature  exactly,  and  that  temperature  we  found  to  go 
down  to  29|-".  You  will  ask  me  why  the  water  did  not  freeze  at  that 
temperature.  Salt  water  does  not  freeze  at  the  same  temperature  that 
fresh  water  does ;  and  salt  water  contracts  continuously  to  its  freezing 
point,  so  that  it  becomes  heavier  as  it  becomes  colder.  That  is  a  very 
important  fact,  which  (as  you  will  immediately  see)  has  an  essential 
bearing  on  the  general  doctrine  of  oceanic  circulation.  Fresh  water, 
as  I  presume  you  all  know,  ceases  to  contract  in  cooling  when  it  reaches 
39°,  and  it  then  begins  to  expand  again,  so  that  at  32°  the  water  is  as 
bulky  (and  therefore  as  light)  as  water  at  4G°  or  47°.  But  sea  water 
continues  to  contract  down  to  its  freezing  point  at  27°  or  28",  or  even 
25°  if  kept  very  still,  becoming  less  and  less  in  bulk  down  to  that 
degree,  so  that  it  is  at  its  least  bulk  and  greatest  density  just  before  it 
freezes.    That  is  a  point  to  which.  I  shall  have  presently  to  return. 

We  found  then  that  the  Animal  Life  of  these  two  areas  differed  just 
as  much  as  the  Temperature ;  and  I  will  now  direct  your  attention  to  a 
few  of  the  forms  of  interest  which  we  obtained  in  our  first  expedition 
on  that  area. 

This  very  beautiful  Siliceous  Sponge  was  one  of  our  most  fortunate 
captures.  It  came  up  just  on  the  borders  of  the  warm  area,  in  the 
midst  of  the  mud,  partly  mixed  with  sand — the  globigerina  mud,  of 
which  you  have  a  specimen  in  this  bottle,  which  exactly  corresponds 
with  this  that  was  obtained  from  three  miles'  depth  in  the  Atlantic 
— a  substance  corresponding  in  all  essential  particulars  with  Chalk. 
The  great  interest  attaching  to  this  siliceous  sponge  was,  in  the  first 
place,  its  being  an  entirely  new  type  of  a  group  to  which  attention  has 
been  of  late  very  considerably  directed  :  the  group  of  siliceous  sponges, 
with  one  form  of  which  you  are  all,  I  doubt  not,  familiar,  the  very 
beautiful  JE'iii^lectellcf,,  or  Venus's  flower-basket.  The  special  interest  of 
our  HoltPAiia  to  geologists,  is  that  it  very  closely  represents  the  Ven- 
triculites, a  large  group  of  fossils  extremely  abundant  in  our  Chalk.  I 
happened  to  be  speaking  of  this  in  going  over  Lewes  Downs  at  the 
time  of  the  meeting  of  the  British  Association  at  Brighton,  and  a 
gentleman  present  said,  Oh,  yes,  when  I  was  a  boy  I  used  to  collect 
"  ventriculites  in  the  chalk  pit  of  this  very  hill  in  any  quantity."  It 
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was  peculiarly  interesting  to  find  a  representative  type  of  tliis  class 
of  fossils  of  the  old  chalk,  in  this  new  chalk  now  in  process  of  forma- 
tion ;  and  I  think  I  may  say  that  it  was  the  discovery  of  this  specimen 
which  procured  for  us  all  the  facilities  subsequently  afforded  us  for 
the  prosecution  of  our  researches,  and  that  it  has  really  been  the 
foundation  of  the  "  Challenger  "  expedition ;  for  the  interest  which  it 
excited  amongst  naturalists  and  paleontologists  was  such  as  at  once  to 
make  the  Council  of  the  Royal  Society  feel  that  the  inquiry  ought  to 
be  thoroughly  carried  out. 

We  met  with  a  great  many  other  specimens  of  great  interest,  and 
amongst  them  these  little  Eliizoorini^  corresponding  with  Professor 
Sars's  Crinoid,  at  points  remote  from  each  other,  showing  that  they 
must  be  very  extensively  diffused. 

We  w^ere  able  in  our  second  Expedition — that  of  the  "  Porcupine," 
commanded  by  Staff  Captain  Calver — to  carry  down  our  dredging  to 
the  depth  of  2,435  fathoms,  and  that  dredging  brought  up  cvvt. 
of  Atlantic  mud,  with  a  large  number  of  animals  of  different  kinds, 
representing  all  the  great  groups  of  marine  animal  life,  and  amongst 
others,  these  two  specimens  of  the  little  Rhizocrinus.  They  unfortu- 
nately want  their  arms,  which,  I  suspect,  were  carried  off  in  the 
trailing  along  the  ground  during  the  operation  of  dredging.  There 
came  up  also  a  great  number  of  extremely  curious  forms  of  Foramini- 
fera,  which  constitute  so  large  a  proportion  of  the  animal  life  of  the 
sea  bed,  that  I  think  I  may  say  without  hesitation,  that  this  mass  of 
Foraminiferal  life,  chiefly  composed  of  Globigerinse,  at  present  covering 
the  floor  of  the  Atlantic,  far  surpasses  the  whole  Terrestrial  life  of  the 
present  time.  The  floor  of  the  ISTorth  Atlantic  over  every  part  which 
has  been  sounded,  excepting  in  some  few  places  where  the  Arctic 
drift  seems  to  be  brought  down  by  special  under- currents,  is  covered 
entirely  with  this  globigerina  mud  to  a  depth  of  which  I  have  no 
knowledge  whatever.  I  can  only  say  that  in  one  place  we  brought 
up  half  a  ton  of  it  from  a  depth  of  700  fathoms ;  and  at  the  great 
depth  I  previously  mentioned,  2,400  fathoms,  the  dredge  brought  up 
\\  cwt.  The  surface  of  this  is  alive,  and  all  that  lies  below  the  sur- 
face is  the  remaining  product  of  animal  life. 

Time  will  only  permit  me  to  give  you  a  summary  of  the  general 
condition  of  things  which  we  found  in  the  bed  of  the  deep  sea.  We 
brought  up  a  very  considerable  number  of  animals  representing  forms 
which  formerly  existed,  but  were  believed  to  be  extinct.  Among  the 
large  number  of  shells  dredged  up  in  the  immediate  neighbourhood  of 
Great  Britain,  the  number  new  to  the  British  Fauna  was  more  than 
one-fourth  of  the  whole  number  previously  known  as  British,  and  a 
great  many  of  them  new  to  science  altogether,  requiring  many  new 
genera  and  a  great  number  of  new  species  to  be  created.  The  greatest 
interest,  however,  was  in  the  number  supposed  to  be  extinct,  but  found 
to  be  still  living  at  the  bottom  of  the  sea.  Then  we  found  a  great 
number  of  types  of  star-flsh  and  sea-eggs  of  various  kinds,  belonging 
to  the  Cretaceous  formation ;  some  of  them  most  curiously  bringing 
down  to  the  ]3resent  time  the  plans  of  structure  typical  of  the  Echino- 
dcrnis  of  the  chalk.    Wc  found  the  distribution  of  animal  life  pre- 


THE  VOYAGE  OF  II.M.S.  "  CHALLENGER. 


819 


senting  a  very  marked  difference,  according  to  the  Temperature,  on 
bottoms  within  a  few  miles  of  each  other.  The  animals  of  the  cold 
area  were  for  the  most  part  quite  distinct  from  those  of  the  warm  area ; 
though  some  were  found  everywhere.  These  sea-eggs  (^cidaris),  which 
belong  to  a  species  previously  rare,  we  found  anywhere  and  at  any 
depth  or  temperature.  We  found  the  same  in  the  Mediterranean, 
between  100  and  200  fathoms,  as  we  had  found  at  considerable  depths 
in  the  North.  Here  again  are  very  curious  crustaceans, — slender- 
legged  creatures,  like  spiders,  with  scarcely  any  body — all  legs — some 
of  them  extending  six  or  eight  inches  across  ;  these  we  found  both  in 
cold  and  in  warm  areas.  But,  as  a  general  rule,  the  shells  and  Echino- 
derms  and  Foraminifera  and  Sponges  were  very  different.  I  could  not 
detect  a  single  globigerina  in  the  cold  area,  as  they  seemed  to  be 
entirely  limited  by  the  temperature.  On  the  other  hand,  in  the  cold 
area  we  had  a  large  and  most  beautiful  Sponge,  of  quite  a  new  type, 
which  seemed  to  cover  the  cold  area  everywhere ;  and,  I  believe, 
furnishes  food  to  the  higher  animals  living  in  the  .cold  area,  very  much 
as  the  globigerinse  furnish  food  'to  animals  living  in  the  warm  area. 
We  ourselves  may  really  be  said  to  feed  on  globigerinse.  I  wdll  tell 
you  the  sequence.  We  feed  on  cod.  Supposing  cod  are  brought,  for 
example,  from  the  Faroe  Banks ;  these  cod  feed  upon  a  kind  of  star 
fish,  for  the  star  fish  are  found  in  the  stomachs  of  the  cod ;  and  then 
when  we  examine  the  stomachs  of  the  star  fish,  we  find  that  they  feed 
upon  globigerinae  ;  so  that,  to  the  extent  to  which  we  depend  upon  cod 
for  our  food,  we  may  be  said  to  depend  upon  these  globigerinae.  I 
might  follow  the  same  line  of  inquiry  a  little  further.  What  do  the 
globigerinse  feed  on  ?  and  there  we  are  stopped  by  a  very  great  diffi- 
culty. The  solution  of  this  problem  I  believe  to  have  been  afforded  by 
the  suggestion  of  Professor  Wyville  Thomson,  that  the  globigerinaB 
really  absorb  liquid  protoplasm  diffused  throughout  the  entire  mass  of 
sea- water — the  sea-water  being  in  fact  a  very  dilute  protoplasm,  or 
very  watery  soup.  This  we  find  fully  confirmed  by  the  analyses  that 
Professor  Frankland  was  kind  enough  to  make,  of  the  samples  of  water 
v>^hich  we  brought  him  ; — investigations  of  which,  I  have  no  doubt, 
will  be  carried  on  with  samples  supplied  from  every  part  of  the  great 
ocean-basins  of  the  globe. 

I  must  not  say  anything  more  with  regard  to  the  animal  life,  except 
in  pointing  your  attention  to  these  curious  specimens.  Here  are  some 
small  star  fish,  not  more  than  two  inches  across,  which  we  dredged  up 
in  the  cold  area.  They  are  the  common  "five-fingers"  of  our  own 
coast,  which  range  to  the  diameter  of  a  dinner-plate.  Our  ordinary 
large  12-rayed  star  fish,  which  I  have  seen  certainly  8  inches  across, 
are  represented  in  the  cold  area  by  these  specimens  not  larger  than  a 
crown  piece,  which  are  clearly  dwarfed  by  the  low  temperature.  It  is 
a  matter  of  peculiar  interest  to  see  how  such  low  temperatures  affect 
forms  with  which  we  are  perfectly  familiar ;  because  then  we  get  the 
clue  to  the  same  influence  operating  through  very  long  periods  of  time 
in  reducing  such  a  form  as  the  Pear-encrinite  to  such  a  form  as  this 
little  Rhizocrinus.  This  now  lives  in  a  cold  botto^i ;  but  it  is  probable 
that  the   bottom   on  which  it  originally  lived  was  much  warmer. 
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Temperature  and  abundance  of  food  would  both  have  a  very  important 
influence ;  and  the  reduction  of  both  would,  in  the  progress  of  ages, 
be  an  adequate  vera  causa  for  the  reduction  of  the  older  form  to  the 
present  type.  I  may  mention,  that  in  a  later  cruize  we  obtained  an 
extremely  interesting  example  of  a  type  of  crinoids,  which  we  knew  to 
be  still  existing — the  West  Indian  Pentacrimis.  We  brought  up  20 
specimens  of  it  off*  the  coast  of  Portugal,  from  a  depth  of  between  800 
and  900  fathoms.  This  is  a  very  interesting  fact,  because  it  is  a  type 
of  crinoids  of  which  you  will  see  abundance  in  the  lias  of  Lyme  Regis 
and  elsewhere  ;  and  its  presence  has  been  supposed  to  indicate  a  warm 
temperature  and  a  shallow  bottom.  But  we  found  this  living  at  a 
temperature  of  about  48°,  and  on  a  bottom  of  between  800  and  900 
fathoms.  These  researches,  therefore,  tend  very  greatly  to  correct 
geological  theory ;  by  supplying  a  large  body  of  new  facts,  which  very 
often  to  a  certain  degree  disturb  our  existing  notions,  but  which  also 
give  us  an  entirely  new  and  more  secure  basis  for  the  construction  of 
our  doctrines. 

Now,  let  me  return  to  one  of  the  great  objects  of  interest  connected 
with  these  explorations,  the  movement  of  water  as  indicated  by  its  tempe- 
rature. We  have,  as  it  were,  a  sort  of  epitome  of  that  which  I  believe  to 
be  going  on  in  the  great  ocean-basins,  presented  to  us  in  the  region  we 
have  examined.  In  taking  temperature- soundings  on  the  Atlantic 
Coast,  from  the  Faroe  Islands  as  far  south  as  the  Strait  of  Gibraltar, 
we  found  evidence  of  a  very  low  temperature  in  the  Atlantic,  below 
about  1,000  fathoms.  At  about  1,000  fathoms  we  meet  with  39°  ;  then 
going  still  deeper,  with  38°,  37°,  and  36|°,  at  2,435  fathoms.  Off*  the 
Coast  of  Lisbon  we  found  just  the  same  stratum  of  intermixture," 
between  800  and  1,000  fathoms,  that  we  got  in  the  cold  area  between 
200  and  300  fathoms  ;  for  there  was  a  sudden  change  from  49°  to  40°, 
a  reduction  of  9°  of  temperature  in  about  200  fathoms.  That  seems  to 
me  a  very  significant  fact,  and  particularly  so  when  we  take  into  account 
the  contrast  between  the  temperature  of  the  Atlantic  basin  and  the 
temperature  of  the  Mediterranean  inside  the  Straits  of  Gibraltar.  The 
deeper  part  of  the,  Mediterranean  basin,  which  goes  down  to 
2,000  fathoms  between  Malta  and  Crete,  may  be  said  to  be  com- 
pletely separated  from  the  Atlantic  basin  ;  for  there  is  a  ridge  across 
the  western  emhouclmre  of  the  Strait,  of  which  a  large  part  is  within 
100  fathoms,  while  its  deepest  part  is  200  fathoms ;  so  that  this  great 
Mediterranean  basin  is  entirely  cut  off*,  as  regards  all  below  200  fathoms, 
from  the  great  basin  of  the  Atlantic.  That  being  so,  what  do  we  find  ? 
In  the  Mediterranean,  from  200  fathoms  to  the  bottom,  at  any  depth, 
tlie  temperatuTG  is  uniform.  The  surface- stratum  is  superheated  in  the 
summer  to  80° ;  and  at  100  fathoms  that  superheating  influence  is 
almost  entirely  lost,  so  that  the  thermometer  goes  down  to  56°  or  54°  ; 
and  whatever  it  is  at  100  fathoms,  that  it  is  down  to  the  very  bottom. 
On  the  other  hand,  in  the  outside  Atlantic,  you  will  see  somewhat  the 
same  superheating  eff*ect  down  to  100  fathoms,  the  thermometers  falling 
from  68  to  53  ;  then  a  very  slow  descent ;  but  then  at  800  fathoms  a 
sudden  fall,  and  the  whole  below  1,000  fathoms  we  know  to  be  below 
40°,  going  down  to  about  30°.  I  am  able  to  show  you  the  first  fruit  of  the 
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exploration  of  the  Challenger,"  kindly  lent  me  by  Admiral  Ptichards.^ 
This  is  a  Temperatm^e-section  taken  across  the  Atlantic,  from  the  Peak 
of  TenerifFe  to  St.  Thomas's.  You  will  see  here  the  different  strata 
distinguished  by  lines  of  equal  temperature  ;  in  the  upper  part  at 
intervals  of  5°,  in  the  lower  part  at  intervals  of  1''.  It  is  at  a 
depth  of  about  900  fathoms,  exactly  as  my  own  soundings  had 
led  me  to  believe,  that  this  line  of  40°  is  to  be  found  ;  and  every 
one  of  these  lines  below  indicates  a  degree  of  temperature;  the  whole 
mass  of  water  below  1,600  fathoms  does  not  exceed  36'^,  and  the  ther- 
mometer goes  down  at  certain  points  to  34° ;  so  that  you  will  see  that 
these  cold  bands  of  temperature  which  have  been  occasionally  en- 
countered by  former  explorers,  were  not  mere  little  local  currents,  but 
• — as  I  ventured  to  predict  would  prove  to  be  the  case — indicated  the 
temperature  of  the  whole  mass  of  water  in  the  Atlantic.  On  the  w^estern 
side  of  the  Atlantic  it  is  about  a  degree  lower  than  it  is  upon  the  eastern 
side ;  and  I  rather  suspect  that  this  has  reference  to  the  cold  Arctic  current 
which  comes  down  from  Greenland  and  Labrador,  along  the  eastern  sea- 
board of  the  United  States.  The  greatest  depth  which  has  been  obtained 
is,  I  think,  3,100  fathoms  ;  but  it  had  not  the  lowest  temperature.  Its 
temperature  was  35|°. 

The  view  of  Ocean- circulation  which  I  have  been  led  to  promulgate, 
on  the  basis  of  the  facts  which  we  obtained,  is  one  which  is  not  new. 
Though  I  was  not  aware  of  it  at  the  time  I  put  it  forward,  it  had  been 
promulgated  by  the  great  French  physicist,  Pouillet,  more  than 
30  years  ago ;  but  it  was  subsequently  put  aside  for  the  doctrine  which 
had  been  espoused  by  Herschel.  Pouillet  said,  "  The  facts  at  present 
"  known  to  us  lead  to  the  surmise  that  on  the  one  hand  there  is  a  con- 
"  tinual  movement  of  water  from  the  Polar  areas  towards  the  Equator, 
"  at  the  bottom  of  the  sea;  and,  on  the  other  hand,  a  continual  move- 
"  ment  of  the  surface-water  from  the  Equatorial  area  towards  the  Polar 
"  areas."  He  did  not  give  any  precise  indication  of  the  forces  which 
would  keep  up  this  movement ;  but  any  physicist  will  readily  understand 
that  there  would  be  likely  to  be  such  a  movement,  w^hen  once  the  fact 
is  taken  into  account  that  sea  water  continues  to  contract  as  it  is  cooled 
down  to  its  freezing  point,  and  does  not  expand  again,  as  fresh  water 
does.  It  was  in  working  out  that  simple  principle,  that  I  was  led  to 
what  appears  to  me  a  very  definite  notion  on  the  subject,  which  is 
simply  this : — Supposing  you  have  a  long  trough  (and  this  I  exhibited 
experimentally  three  years  ago  at  the  Royal  Institution,  and  two  years 
ago  at  the  Geographical  Society)  with  glass  sides,  filled  with  water  ;  at 
one  end  we  wedge  in  between  the  glass  sides  a  lump  of  ice  ;  at  the  other 
end  we  carry  heat  from  a  spirit  lamp,  by  means  of  a  metallic  plate,  not 
to  the  bottom,  but  to  the  surface  of  the  water.  That  would  represent 
the  condition  of  things  in  the  Polar  and  Equatorial  areas  ;  in  the  Polar 
area,  the  continual  action  of  atmospheric  cold  ;  in  the  equatorial  area,  the 
action  of  solar  heat  upon  the  surface.  We  found,  by  putting  in  some 
colouring  liquid,  that  a  continuous  circulation  was  set  up ;  the  water 

^  The  sectional  diagram  of  depths  and  teni]^craturcs  here  given,  is  from  one  of  a 
series  being  prepared  by  the  Hydrographic  Department  of  the  Admiralty,  and  is 
inserted  by  permission  of  Admiral  Richards,  the  Hydrograplier. — Ed. 
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was  drawn  towards  tlio  Polar  end,  and,  when  it  came  into  contact  w^ith 
the  piece  of  ice,  tumbled  down  as  it  were  to  the  bottom,  then  slovvlj 
crept  along  the  bottom  to  the  opposite  end,  a.nd  there  rose  gradually  to 
the  surface  under  the  heated  plate  of  metal,  and  was  then  drawn  on 
again  towards  the  Polar  area.  So  long  as  any  ice  continued  at  one 
end,  and  the  heating  action  of  the  lamp  continued  at  the  other,  so  long 
the  circulation  continued,  the  one  influence  antagonising  the  other. 
The  sudden  and  complete  fall  to  the  bottom  of  the  water  which  came  in 
contact  with  the  ice,  is  simply  the  result  of  the  increase  of  its  density 
by  the  reduction  of  its  temperature.  Supposing  there  were  two 
columns  of  the  same  height  but  of  different  densities,  the  column  of 
greater  density,  that  is  the  colder  column,  has  a  greater  pressure  not 
merely  downwards,  but  laterally ;  therefore  it  flows  out  laterally,  and 
as  it  flows  out,  it  lowers  the  level,  and  more  water  is  drawm  in  to 
replace  it.  Then  as  surface-water  is  drawn  from  the  Equatorial  area  to 
the  Pole,  the  bottom-water  of  the  equatorial  area  will  be  continually  rising 
upwards,  being  pushed  up  by  the  colder  water  which  comes  in  below 
it ;  and  in  this  manner  there  is  maintained  (I  venture  to  affirm)  a 
constant  oceanic  circulation,  by  a  force  just  the  converse  of  that  which 
produces  the  circulation  in  our  hothouses.  In  our  hothouses  and  public 
buildings,  we  heat  water ;  that  w^ater  becomes  light,  ascends,  goes 
through  the  pipes,  becomes  chilled,  and  comes  in  at  the  bottom  of  the 
boiler,  being  then  heavier,  and  as  long,  therefore,  as  there  is  heat  applied 
to  the  bottom  of  the  boiler,  and  cold  applied  to  the  pipes  in  the  building, 
so  as  to  cool  the  water  previously  heated,  keeping  up  the  difference  of 
temperature  between  boiler  and  pipes,  so  long  there  will  be  a  continual 
movement.  In  the  case  of  the  oceanic  circulation,  the  prime  moving 
force  is  not  heat  at  the  bottom,  but  cold  at  the  top.  Heat  sends  the 
Avater  up,  because  it  is  lighter ;  the  cold  at  the  top  sends  it  down, 
the  water  is  heavier.  This  is  perfectly  easy  to  conceive,  and  I  can  only 
say  I  am  exceedingly  surprised  at  the  opposition  this  doctrine  has  met 
with.  It  was  entirely  accepted  by  Sir  John  Herscliel,  in  a  letter  to 
myself,  only  a  month  before  his  death  ;  it  has  been  entirely  accepted 
by  Sir  William  Thomson,  the  greatest  living  authority  in  this  country 
upon  all  subjects  connected  with  the  theory  of  Heat;  audit  is  entirely 
accepted  also  by  the  President  of  the  E/oyal  Society.  I  therefore 
venture  to  put  it  before  you  with  some  confidence. 

'No^Y  the  w^orking-out  of  this  theory  is  one  of  the  great  objects  of  the 
w^ork  of  the  "  Challenger."  It  w^as  a  point  specially  put  before  the 
First  Lord  of  the  Admiralty,  when  the  first  representations  w^ere  made 
to  him  on  the  subjecb  of  a  Scientific  Circumnavigation  Expedition,  that 
there  should  be  a  careful  temperature- exploration  made  of  the  great 
Oceanic  basins.  In  the  first  place,  the  "  Challenger  has  gone  across  to 
Teneriffe,  and  she  then  goes  to  St.  Thomas's.  She  returns  from 
St.  Thomas's  in  the  line  of  tlie  Gulf  Stream  towards  'Ne^Y  York,  touching 
at  Bermuda ;  then  she  comes  back  again  to  the  Azores ;  and  thus  will 
take  two  sections  across  the  Atlantic,  one  about  20""  further  north  than 
the  other.  We  hope  that  it  may  be  possible  to  obtain  in  the  neighbour- 
hood of  the  Azores  mechanical  evidence  of  the  undcr-niovenient  of  the 
deep  stratum.    I  do  not  think  that  it  should  be  called  a  "  current."  I 
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never  believed  it  w^as  anything  more  than  a  "  creeping  flow  "  (just  like 
that  which  I  was  able  to  exhibit  in  the  experiment),  of,  it  might  be,  G  or 
8  miles  a-day.  And  there  is  very  curious  evidence  that  there  is  such  a 
flow.  The  first  Atlantic  cable  of  1865  w^as  buoyed  with  a  long  wire 
rope  in  about  1,900  fathoms  deep,  and  to  that  rope  w^as  attached  a  buoy 
floating  at  the  surface.  It  was  hoped,  when  the  ''Great  Eastern" 
went  out  the  next  year,  that  the  buoy  might  still  be  found  attached  to 
the  cable,  and  that  the  cable  might  be  picked  up  by  its  means.  That 
hope  was  disappointed ;  the  buoy  was  not  found,  it  had  got  adrift ; 
but  it  was  afterwards  ascertained  that  the  buoy  had  been  seen 
by  one  of  our  West  India  mail  steam  ships,  at  a  distance  con- 
siderably to  the  south-west  of  the  point  at  which  it  had  got  adrift. 
Now  it  was  in  the  line  of  the  Gulf  Stream ;  how,  therefore,  could  it 
drift  to  the  south-west  ?  The  drift  must  have  been  from  G  to  8  miles 
a-day,  supposing  it  had  got  adrift  very  soon  after  it  was  attached.  The 
only  explanation  I  can  see  would  be,  that  this  great  under- stratum 
(beneath  the  line  of  4U°,  perhaps  beneath  43°  or  even  45°)  is  a  mass  of 
water  slowly  moving  from  the  Pole  towards  the  Equator.  You  will  see, 
therefore,  that  a  cord  hanging  down  in  this  deep  stratum  would  pre- 
sent a  much  larger  resisting  surface  than  the  upper  part  of  the  cord  and 
the  buoy  itself.  Therefore  supposing  that  there  are  two  movements  of 
water  in  the  opposite  direction,  the  much  greater  hold  will  be  upon  the 
lower  part,  and  that  would  be  an  adequate  cause  for  the  drifting  of  the 
buoy  south-west.  The  "Challenger"  has  lately  obtained  evidence  in 
certain  parts  of  the  Atlantic,  which  seems  to  justify  the  belief  that 
there  is  such  a  movement,  though  they  have  not  obtained  direct 
mechanica;l  proof.  They  find  that,  instead  of  the  bottom  being  uni- 
formly covered  with  this  Atlantic  ooze,  there  are  parts  where  it  is 
rocky,  and  where  the  dredge  is  fouled  ;  and  from  a  letter  which  I  saw  a 
few  days  ago,  I  gather  that  Ca|)tain  ISTares  is  of  opinion  that  there  must 
be  a  movement  of  water  over  the  bottom ;  that  it  has  not  that  stillness 
which  has  been  usually  assigned  to  it ;  but  that  the  water  must  be  in  a 
state  of  flow  so  as  to  keep  some  of  the  prominent  parts  bare.  I  do  not 
know  on  what  part  this  observation  was  made,  but  it  may  have  been 
about  this  rise  (pointing  to  the  diagram),  which  seems  to  separate  the 
area  of  the  Atlantic  between  the  Azores  and  America  into  two  basins. 

In  the  instructions  given  for  the  "  Challenger's  "  work,  I  threw  out 
a  suggestion  that  the  experiments  for  the  mechanical  determination  of 
this  current  in  the  neighbourhood  of  the  Azores  might  be  effectual ; 
that  mechanical  determination  being  made  in  this  manner.  I  was 
engaged  with  Captain  Nares,  and  previously  with  Captain  Calver,  in 
the  investigation  of  the  under-current  of  the  Strait  of  Gibraltar,  and  w^e 
used  there  a  "  current  drag."  It  has  two  pairs  of  large  vertical  wings, 
fixed  at  right  angles  to  each  other,  so  as  always  to  present  an  expanded 
vertical  surface  to  the  water,  and  to  be  caught  by  any  current  that  may 
lay  hold  of  it  when  floating  it  from  a  buoy  on  the  surface.  By  making 
due  allowance  for  the  strain  of  any  surface- current  upon  the  buoy, 
which  is  a  matter  of  very  great  importance  in  working  out  observa- 
tions of  this  kind,  we  found  that  there  was  not  much  diflicalty  in 
determining  the  existence  of  an  under-current  in  those  straits  at  a 
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depth  of  from  200  to  300  or  400  fathoms ;  but  it  has  yet  to  be  seen 
whether  it  will  be  possible  to  work  such  a  current- drag  at  a  depth  of 
1,000  or  1,200  fathoms.  Captain  Kares,  I  believe,  is  very  sanguine 
of  success  in  doing  so.  This  current-drag  was  worked  with  very 
complete  success  by  the  "  Shearwater"  last  autumn  in  the  Straits  of 
Dardanelles  ;  and  Captain  Wharton  there  proved  the  correctness  of  the 
prediction  I  had  ventured  to  make,  upon  theoretical  grounds,  that  in 
the  Straits  of  Dardanelles  there  would  be  found  an  under- current  going 
inwards  beneath  the  surface- current  which  runs  outwards,  in  con- 
sequence of  the  difference  of  density — produced  not  by  difference  of 
temperature,  but  by  difference  of  salinity — the  specific  gravity  of  Black 
Sea  water  being  kept  down  to  much  less  than  that  of  the  J$]gean  or  the 
Mediterranean,  by  the  excess  of  fresh  water  that  flows  into  it  above  the 
evaporation.  There  is  a  similar  inward  under- current  in  the  Baltic 
Sound,  carrying  back  salt  into  the  Baltic  Sea,  as  in  this  case  into  the 
Black  Sea.  On  the  other  hand,  in  the  Strait  of  Gibraltar,  the  under-cur- 
rent is  outwards,  the  surface- current  being  inwards,  the  conditions  being 
exactly  the  converse ;  for  the  water  of  the  Mediterranean  is  heavier 
than  that  of  the  Atlantic,  the  evaporation  being  greater  in  amount  than 
the  fresh  water  it  receives.  The  consequence  is,  that  the  column  of 
Mediterranean  water  is  heavier  than  the  column  of  the  Atlantic  water, 
and  therefore  presses  outwards.  In  the  Dardanelles,  and  in  the  Baltic 
Sound,  the  outside  water  is  the  heavier,  and  presses  inwards. 

Now  I  will  take  up  the  route  of  the  Challenger"  to  show  the 
objects  contemplated  in  her  work.  She  will,  I  hope,  be  able,  on  return- 
ing to  the  Azores,  to  make  the  mechanical  experiments  which  I  have 
suggested  ;  as  I  believe  it  to  be  there,  coming  down  between  Iceland  and 
Greenland,  that  the  greatest  stream  of  cold  water  is  to  be  met  with 
— the  cold  water  that  reduces  the  temperature  of  the  great  basin 
of  the  INorth  Atlantic.  You  must  not  suppose  from  the  look  of  an  ordi- 
nary chart,  that  the  channels  of  communication  between  the  Arctic  basin 
and  the  North  Atlantic  are  nearly  as  wide  as  they  seem.  You  know  that 
in  a  Mercator's  chart  all  these  northern  distances  are  very  greatly  ex- 
aggerated ;  and  the  passage  between  Iceland  and  Greenland  is  really  a 
narrow  one.  Between  Iceland  and  the  Faroe  Islands,  there  is  no  deep 
water  at  all ;  for  there  is  a  bank  of  about  200  fathoms,  which  keeps  all 
the  cold  water  back.  Between  the  Faroe  Islands  and  the  north  of 
Scotland,  there  is  a  channel  of  500  or  600  fathoms  ;  and  there,  as  I 
have  shown  you,  there  is  a  cold  stream,  great  in  itself,  but  nothing  in 
comparison  with  the  enormous  area  of  the  North  Atlantic.  I  believe 
we  shall  find  that,  putting  aside  the  North  Pacific,  the  North  Atlantic 
has  the  highest  bottom  temperature  of  the  great  oceans  ;  for  cold  as  it 
is,  coming  down  in  one  place  to  34^°,  I  believe  we  shall  find  all  the 
southern  oceans  colder  still.  The  "  Challenger "  will  then  go  on 
dredging  and  sounding  all  the.  way  from  the  Azores,  pretty  nearly  due 
south,  keeping  midway  between  the  two  great  continents,  and  travers- 
ing the  deepest  part  of  the  ocean  as  far  as  the  equator ;  and  she  will 
then,  after  approaching  the  coast  of  Africa,  cross  towards  South 
America,  taking  another  section  of  the  Atlantic  just  under  the  equator. 
This  will  be  very  important  for  comparison  of  the  temperatures  taken 
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under  the  cquatoi^,  with  the  temperatures  taken  along  the  two  nortliern 
sections.  I  have  every  reason  to  believe  that  under  the  equator  we 
shall  find  it  colder  than  it  is  found  farther  north  ;  for  between  Sumatra 
and  Ceylon,  Commander  Chimmo  has  met  with  a  temperature  of  32'' 
at  a  depth  of  2,500  fathoms,  within  five  degrees  of  the  equator.  I 
believe  the  same  will  be  found  here,  and  -s^hy  ?  Because  you  see  there 
is  an  uninterrupted  access  of  Polar  water  all  the  way  from  the  South 
Pole.  Whilst  the  North  Atlantic  basin  receives  only  some  tri- 
butaries of  Arctic  water,  there  is  a  great,  broad,  uninterrupted  flow 
from  the  whole  Antarctic  area  into  the  great  southern  oceans. 

Having  touched  at  Brazil  and  Rio  Janeiro,  the  "  Challenger  "  will 
then  go  across  to  the  Cape  of  Good  Hope,  taking  another  section  across 
the  South  Atlantic.  Having  passed  the  Cape,  they  will  run  to 
Kerguelen's  Land,  in  the  summer  of  the  southern  hemisphere — that  is, 
next  January.  They  will  thence  take  a  section,  by  going  due  south,  or 
as  nearly  due  south  as  may  be,  towards  the  great  ice  barrier ;  running 
as  close  to  it  in  fine  summer  weather  as  may  be  considered  expedient, 
and  thereby  taking  a  series  of  temperature  sections,  which  will  show 
us,  not  as  here,  the  bands  running  nearly  straight  across,  but  what  I 
believe  will  be  an  inclined  plane.  The  temperature  of  40°  will  then  be 
found  at  the  surface ;  and  all  the  lower  temperatures  will  come  much 
nearer  the  surface  than  they  do  in  this  cross  section.  That  examina- 
tion of  the  temperature  is  one  great  bbject  of  this  part  of  the  expedition  ; 
and  at  the  same  time,  the  exploration  of  the  animal  life  of  these 
southern  areas,  as  to  which  nothing  whatever  has  been  done,  beyond 
one  or  two  little  scrapes  at  400  fathoms  taken  by  Sir  James  Ross,  and 
a  few  specimens  obtained  by  the  sounding  line.  Returning  thenco,  the 
"  Challenger"  will  proceed  to  Sydney,  and  will,  I  suppose,  remain 
there  some  little  time  for  repairs,  refitting,  and  rest.  Then  on  starting 
from  Sydney  again,  she  will  cross  to  ^Tew  Zealand,  and  take  a  southern 
turn  there ;  for  there  are  a  great  many  matters  of  very  great  zoological 
interest  which  it  will  be  desirable  carefully  to  examine.  A  good  deal 
is  known  of  the  marine  fauna  of  New  Zealand,  and  what  is  known, 
leads  us  to  the  belief  that  there  will  be  much  to  repay  further  research. 
In  the  Indian  Archipelago,  to  which  the  ^'  Challenger  "  will  afterwards 
proceed,  the  ups  and  downs  of  the  bottom  are  very  extraordinary.  By 
the  kindness  of  Admiral  Richards,  I  have  had  particulars  of  the  tem- 
perature-soundings sent  home  by  Commander  Chimmo ;  and  it  is 
curious  to  see  the  enormous  depths  sometimes  met  with  in  the  neigh- 
bourhood of  land.  For  instance,  in  the  Celebes  Sea,  one  of  the  deepest 
soundings  was  obtained  that  had  ever  been  taken,  about  2,800  fathoms. 
And  I  may  mention  that  in  all  these  soundings  the  temperatures  corre- 
spond exactly  with  what  we  should  expect  when  we  consider  what 
access  the  Polar  water  has  to  the  particular  locality.  For  example, 
here,  as  I  mentioned,  between  Sumatra  and  Ceylon  there  is  free  access 
of  Polar  water ;  aud  the  bottom  temperature  is  reduced  to  32". 
In  the  Celebes  Sea,  that  access  is  made  circuitous  by  the  land ; 
but  still  the  thermometer  goes  down  to  38°.  In  the  Zulu  Sea, 
the  temperature  resembles  that  of  the  Mediterranean ;  for  it  goes 
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down  rapidly  at  the  surface  and  then  stops  at  50°,  and  down  to 
1,600  or  1,7U0  fathoms  it  is  still  50".  The  reason  of  this  is  to  he 
found  in  the  fact,  that  this  little  sea,  though  not  enclosed  on  the  surface 
more  than  very  partially,  is  shut  in  below  by  continuous  reefs,  forming 
a  sort  of  crater  or  cup  ;  and  within  that  crater  the  temperature  is  con- 
stant, ju.st  as  it  is  in  the  Mediterranean.  There  is  probably  no  more 
interesting  region  in  the  world  for  zoological  and  for  temperature 
exploration,  than  this  Eastern  Archipelago ;  and  we  anticipate  from  it 
the  richest  harvest  of  results  of  both  kinds. 

The  "Challenger"  will  go  round  the  Pliillippine  Islands,  New 
Guinea,  the  Solomon  Islands,  and  will  then  pass  northwards  along  the 
line  of  the  warm  current,  w^hich  there  takes  the  place  of  the  Gulf 
Stream  current  in  the  Atlantic.  This  warm  cnrrent  is  simply  the 
result  of  the  equatorial  Pacific  current  driving  onwards  until  it  meets 
the  land,  and  then  turned  by  it  to  the  north,  just  as  the  Atlantic  equa- 
torial is  turned  by  it  to  the  north-east.  From  Japan,  the  "  Challenger  " 
will  go  across  the  Pacific  to  Vancouver's  Island,  taking  temperature 
soundings  and  dredgings  the  whole  way.  This  is  an  entirely  unex- 
plored bottom.  I  said  just  now  that  I  ventured  to  predict  that  the 
bottom  temperature  in  the  ISTorth  Pacific  would  be  found  higher  than 
that  of  any  other  ocean,  and  why  ?  Because  it  has  no  communication 
whatever,  as  regards  deep  cold  water,  with  the  north  Polar  basin.  You 
all  know,  of  course,  that  the  only  communication  of  the  North  Pacific 
with  the  Polar  basin  is  by  Behring's  Straits,  which  is  not  only  a  narrow 
but  a  shallow  channel,  having  no  more  than  20  fathoms  of  water. 
Through  that  shallow  channel  no  cold  water  can  come  down,  and 
therefore  Behring's  Straits  is  practically  a  coast  line  to  the  cold  water 
of  the  Polar  Basin.  Any  cooling  of  the  bottom  of  the  North  Pacific, 
therefore,  will  depend  upon  water  that  comes  all  the  way  from  the 
South  Pole  ;  just  as  the  cooling  of  this  area  between  Aden  and  Bombay 
to  35"  or  36°  depends  on  water  that  has  crossed  the  Equator.  I  quite 
expect  to  find  that  the  temperature  of  the  Pacific,  even  as  far  north  as 
Columbia,  may  be  reduced  to  36°  or  thereabouts ;  but  I  do  not  think 
it  can  be  colder  than  the  North  Atlantic,  and  I  should  expect  to  find 
it  a  degree  or  two  w^armer,  in  consequence  of  having  no  communication 
with  the  Arctic  basin.  (I  believe  that  the  cooling  of  this  great  mass 
of  water  in  the  North  Atlantic  must  be  due  fully  as  much  to  water  that 
has  come  from  the  South  Atlantic  as  to  the  North  Polar  water,  so 
small  are  the  streams  that  can  come  even  from  the  North  Polar  basin.) 

The  "  Challenger"  will  then  stretch  out  into  the  deep  portion  of  the 
Pacific,  keeping  at  a  considerable  distance  from  the  coast  till  it  is 
necessary  to  put  in  for  supplies ;  and  carrying  on  the  same  series  of 
explorations  in  the  eastern  portion  of  the  Pacific,  as  previously  on  the 
other  side.  We  suggested  that  she  should  run  out  rather  further,  if 
time  allows,  into  the  middle  of  the  Pacific,  taking  a  longer  loop  than  is 
here  laid  down.  Then  the  same  series  of  inquiries  will  be  carried  on 
round  Cape  Horn  and  on  the  eastern  side  of  South  America. 

This  is  a  general  sketch  of  the  work  which  she  has  to  do  ;  the  purpose 
being,  in  the  first  place,  the  thorough  and  complete  Physical  exami- 
nation of  the  Ocean  as  regards  depth,  the  temperature  at  all  depths,  in 
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all  strata,  the  surface  temperature,  the  currents,  the  movements  of  the 
surface  by  wind  and  other  causes,  th-e  deep  movement,  the  composition 
of  the  water  in  different  parts,  the  specitic  gravity,  the  proportion  of 
saline  constituents,  and  especially  of  the  gases,  which  have  a  most 
important  influence  on  the  distribution  of  animal  life,  and  the  question 
of  the  universal  presence  of  organic  matter,  which  is  one  of  the  most 
interesting  points  of  all.  Dr.  Frankland  was  quite  astonished  at  the 
amount  of  this  in  the  samples  of  water  which  we  brought  home,  taken 
at  some  200  or  300  miles'  distance  from  land,  and  at  a  depth  of  several 
hundred  fathoms.  The  question  will  be  to  find  whether  the  presence 
of  organic  matter  is  equally  conspicuous  in  water  from  the  great 
oceanic  basins,  as  it  was  in  our  small  corner.  Then,  of  course,  the 
examination  of  the  Animal  Life  from  all  depths  and  in  all  parts  vfhere 
it  may  be  found  feasible  to  carry  on  these  explorations,  will  be  a 
leading  object.  There  are  certain  bottoms,  near  land  especially,  which 
are  very  rocky,  and  where  it  is  very  difficult  to  work  the  dredge  with 
success  ;  and  there,  probably,  it  may  not  be  possible  to  obtain  all 
that  would  be  desired.  But  still  we  have  means,  even  there,  of  getting 
samples  of  great  value  ;  and  I  may  just  mention  that  one  of  the  most 
important  additions  we  made  to  our  dredging  apparatus  was  a  sweeping 
apparatus,  the  bottom  being  not  only  scraped  by  the  dredge,  but 
swept  by  hempen  tangles  like  swabs.  (It  does  not  answer,  however, 
to  employ  used  swabs  ;  we  had  to  make  them  for  the  purpose,  because 
it  is  only  when  freshly  made,  the  adhesiveness  of  the  fibre  still  remain- 
ing, that  the  swabs  are  effective.)  These  tangles  were  most  wonder- 
fully effective,  not  so  much  for  bringing  up  shells,  as  for  bringing  up 
echinoderms  and  all  kinds  of  crustaceans,  corals,  &c.,  that  they  laid 
hold  of.  I  may  give  you,  as  an  example  of  their  extraordinary  effec- 
tiveness, this  circumstance,  that  in  dredging  near  the  Shetland  Islands, 
our  tangles  came  up  loaded  with  one  species  of  sea-egg,  about  the  size 
of  the  top  of  my  finger.  This  species  had  been  previously  known  by 
ones  and  twos.  There  were,  perhaps,  half-a-dozen  specimens  of  it  in 
museums,  not  more.  Our  tangles  came  up,  on  a  moderate  estimate, 
loaded  with  50,000  of  them.  Here  are  some  that  were  cut  oflp  and  put 
into  this  bottle  exactly  as  they  were  laid  hold  of  by  the  hempen  tangles. 
I  suppose  there  are  fifty  specimens  in  this  bottle,  and  these  were  nothing 
to  the  mass  we  brought  up.  Again,  our  tangles  came  up  over  the  cold 
area,  laden  with  this  beautiful  comatula,  which  we  had  previously  only 
known  through  specimens  costing  five  guineas  a-piece,  brought  from 
Iceland  and  Greenland. 

I  have  thus  endeavoured,  as  fullv  as  our  limited  time  will  allow,  to 
place  before  you  a  general  idea  of  what  the  work  of  the  "  Challenger  " 
is.  It  is  to  carry  out  in  these  great  ocean  basins  the  kind  of  explora- 
tion which  we  had  found  effective  in  the  short  investigations  which  we 
had  had  the  ppportunity  of  engaging  in  ;  thanks  to  the  constant  assist- 
ance of  the  Government,  and  particularly  I  must  say  to  the  unwearied 
kindness  of  Admiral  Richards,  who  was  always  ready  to  promote  our 
views ;  and  thanks,  I  must  also  say,  to  the  liberality  of  the  Chancellor 
of  the  Exchequer,  who,  from  the  very  first,  took  a  very  great  interest  in 
this  inquiry,  and  to  whom  I  went,  before  moving  the  Admiralty  on  the 
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subject  of  the  "  Challenger."  I  first  secured  the  cordial  concurrence 
of  the  Chancellor  of  the  Exchequer,  who  told  me  that  anything  the 
Admiralty  considered  to  be  proper  in  this  matter,  would  meet  with  his 
entire  support.  I  have  felt  it  right  on  all  occasions  to  state  this,  be- 
cause I  believe  the  principle  on  which  the  Chancellor  of  the  Exchequer 
proceeds  in  these  matters  is  the  right  one.  I  do  not  say  it  may  be 
always  rightly  applied,  but  I  believe  the  principle  is  right,  that  what 
private  enterprise  can  well  do,  private  enterprise  should  be  left  to  do ; 
but  what  only  a  Government  can  do  for  the  promotion  of  science,  by 
its  organization,  by  its  means  and  appliances  of  various  kinds,  the 
State  should  do.  On  that  principle  Mr.  Lowe  has  acted  consist- 
ently, with  regard  to  the  three  successive  applications  which  we 
made  for  carrying  on  our  previous  work,  with  regard  to  two  Eclipse 
expeditions,  and  with  regard  to  this,  the  greatest  of  all,  the  Chal- 
lenger "  expedition.  With  respect  to  any  further  propositions  for  Arctic 
research,  or  the  like,  it  is  not  that  he  considers  they  are  wrong  in  prin- 
ciple, but  it  is  simply  a  question  of  policy  as  to  whether  it  should  be 
carried  out.  It  is  due  to  Government  to  make  these  statements,  be- 
cause nothing  could  have  been  more  liberal  and  effective  in  every  way 
than  the  fitting  out  of  the  "  Challenger  "  expedition.  Everything  the 
Royal  Society  could  ask  for  has  been  liberally  done,  and  I  venture  to 
hope  that  the  results  of  this  research  will  be  such  as  to  present  what 
will  be  universally  felt  to  be  an  adequate  return  for  the  expenditure  of 
mental  power  and  of  money  involved  in  its  preparation  and  execution. 

The  Chairman  :  It  is  impossible  for  any  one  to  have  listened  to  this 
most  interesting  lecture  of  Dr.  Carpenter's  without  perceiving  the 
amount  of  scientific  knowledge  and  of  rare  analysis  which  he  has 
brought  to  bear  upon  it.  His  elaborate  report  to  the  Royal  Society  last 
year  on  the  scientific  researches  of  the  vessels  just  mentioned,  and  more 
especially  his  own  vast  labours,  must  be  studied  to  be  appreciated  as 
they  deserve.  And  now  that  he  has  had  the  goodness  to  foreshadow 
what  may  be  reasonably  expected  from  fche  work  of  Professor  Thom- 
son and  his  excellent  staff  on  board  the  "  Challenger,"  I  am  sure  I  only 
anticipate  your  wishes  by  giving  expression  to  the  thanks  that  are  due 
to  him  for  his  very  interesting  lecture. 


EXTRACT  FROM  A  PAPER  READ  AT  THE  ^'BRITISH 
ASSOCIATIO^sT  FOR  THE  ADVAI^CEMENT  OF  SCIEIS^CE," 
AT  BRADFORD,  BY  CAPTAIN  J.  E.  DAVIS,  R.N.,  ON 
"THE    SCIENTIFIC  VOYAGE    OF  THE  CHALLENGER." 

(Ap^eyided  at  the  request  of  Dr.  Carpenter.) 

The  "Challenger"  has  now  accom23lished  a  natural  division  of  her 
important  voyage,  as  she  has  passed  out  of  the  North  Atlantic  into 
the  South.  From  England  she  went  to  Lisbon,  Gibraltar,  Madeira, 
and  Teneriffe.  From  the  Canary  Islands  to  Sombrero  and  St.  Thomas'. 
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From  St.  Thomas  to  Bermuda,  then  across  the  Gnlf  Stream  towards 
IsTew  York  and  to  Halifax.  From  Nova  Scotia  back  to  Bermuda,  and 
then  across  the  ocean  to  the  Azores,  and  from  the  Azores  to  Madeira 
and  Cape  Yerde  islands,  from  which  place  the  last  accounts  were  re- 
ceived.   My  remarks,  therefore,  will  be  confined  to  that  division. 

The  labours  of  the  voyage  may  well  be  considered  dualistic,  viz., 
those  of  the  natural  science  department  and  that  pertaining  to  hydro- 
graphy. I  shall  confine  myself  to  the  labours  of  Captain  ISTares  and 
his  nautical  and  hydrographic  staff,  leaving  those  of  Professor  Wyville 
Thomson  and  his  natural  science  stafi*  to  others  more  conversant  with 
the  subject  than  myself;  and  although  admitting  the  vast  scope  of  the 
Professor's  labours,  I  claim  for  the  one  branch  equal  importance  with 
the  other,  for  it  is  obvious  to  the  most  casual  thinker,  that  the  skill 
(which  may  be  considered  a  branch  of  practical  science  in  itself) 
required  in  getting  a  correct  depth  of  the  ocean  at  3,  4,  and  5  miles,  to 
dredge  or  trawl  in  equal  depths,  to  obtain  a  complete  series  of  tempe- 
ratures at  different  depths,  fixing  positions,  measuring  meridian  dis- 
tances, and  other  hydrographical  work — and  this  apart  from  the  usual 
toil  of  the  navigator  and  seaman — is  no  ordinary  manual  labour ;  and 
if  the  mass  of  ooze  brought  up  by  the  dredge  would,  from  want  of 
knowledge  of  natural  history,  be  useless  to  this  branch  of  the  expedi- 
tion, it  is  equally  clear  that  the  deepest  knowledge  of  natural  history 
lore  would  be  similarly  useless  without  the  skill  that  brings  the  grist 
to  their  mill;  "  therefore  I  think  I  am  quite  correct  in  claiming  equal 
importance  for  the  two  divisions  of  work. 

The  ^'Challenger"  sailed  from  Portsmouth  on  the  21st  December, 
and  on  her  passage  down  channel  and  across  the  Bay  of  Biscay,  en- 
countered the  weather  very  generally  met  with  at  that  season  of  the 
year ;  however,  it  settled  things  down  and  shook  everything  into  its 
place,  and  fortunately,  as  sounding  was  impracticable,  the  ground  over 
which  they  passed,  had  been  previously  examined,  so  there  was  no  loss 
of  time. 

The  first  deep  sounding  in  1,125  fathoms  off",  but  to  the  southward 
of,  Cape  Finisterre  was  not  very  successful,  for  the  line  parted  when 
heaving  in,  and  a  thermometer  was  lost ;  nor  was  the  first  attempt  at 
dredging  more  so ;  the  dredge  certainly  came  up,  but  bottom  up,  so 
the  result  was  nil.  The  second  trial  proved  more  successful,  and  some 
bright- coloured  star  fishes  and  other  animals  were  brought  to  light. 
Another  attempt  at  dredging  was  made  in  nearly  2,000  fathoms,  but 
whether  it  fouled  the  Gibraltar  and  Lisbon  cable  or  a  rock,  it  mattered 
little,  for  after  trying  seven  hours  to  extricate  it,  the  rope  broke  and 
the  dredge  was  lost. 

The  "Challenger"  reached  Lisbon  on  the  3rd  January.  The  King 
of  Portugal  visited  the  ship,  and  the  ship  sailed  on  the  12th. 

One  part  of  the  duty  in  deep  sounding  is  to  ascertain  the  true  depth 
of  the  ocean,  and  another  part  to  remove  bad  or  doubtful  soundings 
and  vicj  ias.  A  vigia,  a  word  from  the  Spanish,  is  a  reported  danger  in 
mid-ocean.  A  piece  of  wreck  with  the  sea  breaking  over  it,  a  vessel 
bottom  up,  or  even  a  patch  of  weed,  has  often  been  reported  as  a  rock 
by  some  captain,   seen  by  him,  perhaps,  through  fog  or  in  thick 
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weatlier,  and  it  takes  its  place  on  the  chart ;  once  there,  it  remains  some- 
times for  years,  to  the  terror  of  the  navigator,  until  a  few  casts  from  a 
deep  sounder  in  the  vicinity,  and  a  careful  look  out  in  passing  and  re- 
passing the  supposed  danger,  causes  it  to  be  expunged  from  the  charts. 
In  respect  to  doubtful  soundings,  the  difiiculty  is  greater,  as  may  be 
imagined.  On  leaving  Lisbon,  the  "  Challenger "  sounded  in  the 
vicinity  of  two  of  these  doubtful  soundings,  two  rocks  of  370  and  423 
fathoms,  and  obtained  1,270  fathoms  near  them,  and  1,380  between 
them  ;  and  although  the  presumption  is  that  they  do  not  exist,  still 
from  what  I  shall  have  to  remark  as  I  go  on,  it  would  be  almost  pre- 
sumption to  assert  it,  and  an  instance  occurred  the  next  day  to  bear 
me  out  in  this,  as  in  dredging  off  Cape  St.  Vincent,  where  the  dredge 
was  let  down  in  525  fathoms,  the  ship  quickly  drifted  into  900  fathoms, 
so  steep  was  the  incline. 

From  Gibraltar  the  "  Challenger  "  proceeded  in  a  westerly  direction, 
in  order  to  get  on  the  direct  line*  between  Lisbon  and  Madeira,  as  laying 
a  telegraph  cable  between  the  two  places  had  been  contemplated,  and  the 
soundings  on  that  line  were  required  for  it.  It  will  be  observed  that 
much  deeper  water  was  obtained  on  the  way  out,  than  at  the  extremity 
of  the  line.  In  10"^  west,  2,500  fathoms  were  obtained,  while  60  or  70  miles 
west  of  it,  only  1,500,  while  still  shoaler  water  is  found  outside.  This 
would  lead  to  the  hypothesis  that  another,  but  submarine,  basin  exists, 
similar  to  those  of  the  Mediterranean  and  Black  Seas,  having  an  out- 
let between  Madeira  and  Canary  islands ;  and  the  sounding  afterwards 
obtained  of  2,400  fathoms,  almost  midway  between  the  islands,  would 
add  to  the  probability  of  the  inference  being  correct.  A  more  minute 
examination  of  the  vacant  space  between  the  African  coast  and  the 
existing  line  of  soundings  would  be  most  interesting  ;  and  could  the 
contours  of  this  sea  be  drawn,  with  Madeira  on  the  one  hand  rising 
some  13,000  to  20,000  feet  above  the  neighbouring  land,  and  Teneriffe 
on  the  other,  towering  some  4,000  or  5,000  feet  beyond  that,  how  it 
would  dwarf  into  insignificance  our  Gibraltar  and  the  noble  headlands 
we  now  think  so  much  of  !  On  the  line  of  the  proposed  cable  the  water 
deepened  to  2,000  fathoms  towards  Madeira,  and  that  depth  was 
carried  close  up  to  the  island. 

The  "Challenger  "  reached  Madeira  on  the  3rd  February,  leaving  on 
the  5 til  for  Teneriffe.  At  Teneriffe  a  party  of  the  naturalists  ascended 
the  peak  up  to  9,000  feet,  and  they  wished  to  complete  the  ascent,  but 
could  not  prevail  on  the  guides  to  accompany  them.  . 

Leaving  Teneriffe  on  the  14th,  a  course  was  shaped  to  the  south- 
east, and  when  57  miles  from  the  Peak,  1,890  fathoms  were  obtained. 
At  this  station  the  specific  gravity  of  the  water  from  the  bottom 
was  less  than  that  at  the  surface.  The  weather  being  fine,  the  oppor- 
tunity was  a  good  one  for  trying  Mr.  Siemen's  ingenious  differential 
resistance  coil.  It  was  tested  in  comparison  with  the  Miller  thermo- 
meter at  100,  200,  500,  700,  800,  and  1,000  fathoms  respectively.  The 
difference  at  100  fathoms  was  2°—  in  the  Seimen's,  which  gradually 
changed  to  2°+  at  1,000  fathoms.  With  any  motion  in  the  ship, 
the  difficulty  in  reading  off  a  delicate  galvanometer  appears  to  be 
an  insurmountable  objection  to  this  other v/iso  valuable  instrument, 
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and  in  tlie  absence  of  the  regular  tliermometers,  could  not  be  de- 
pended on. 

The  serial  observations  of  the  temperature  of  the  ocean  at  various 
depths  were  now  commenced,  and  as  this  is  decidedly  one  of  the  most 
important  objects  of  the  voyage,  I  may  be  pardoned  briefly  describing 
the  modus  operandi  of  obtaining  them.  One  thermometer  only  is 
secured  fco  the  sounding  line  just  above  the  sinkers  to  register  the 
temperature  of  the  water  at  the  bottom,  but  for  the  serial  tempera- 
tures, a  line  is  nsed  specially  for  the  purpose,  to  which  a  leadjis  attached. 
A  thermometer  is  secured  to  the  line  near  the  lead,  and  lowered  100 
fathoms,  then  a  second,  and  at  200  fathoms  a  third,  and  so  on,  as 
many  as  prudence  dictates  to  trust  the  line  with — as  each  thermo- 
meter is  secured  to  the  line,  the  indices  are  set.  The  line  is  let  out  to 
1,500  fathoms,  and  then  hove  in.  As  the  thermometers  come  up  they 
are  carefully  released  from  the  line,  the  indices  read  and  entered  in  a 
book,  with  the  corresponding  depth  and  number  of  the  instrument. 
The  operation  is  then  repeated  until  the  series  is  complete.  In  some 
localities,  as  in  the  Gulf  Stream,  these  temperatures  are  taken  towards 
the  surface  at  every  50,  25,  or  even  10  fathoms,  but  the  serial  tempera- 
tures have  not  been  carried  beneath  1,500  fathoms,  as  it  will  be  seen 
by  the  sectional  drawings  that  the  temperature  decreases  but  little 
from  that  depth  to  the  deepest  water,  so  that  for  all  practical  purposes 
it  is  sufficient.  The  observations,  in  all  cases,  have  been  taken  at  the 
same  relative  depths,  so  that  conclusions  can  readily  be  drawn  from 
them  by  analogy. 

As  might  be  expected,  in  the  vicinity  of  volcanic  islands,  there  were 
great  inequalities  in  the  bottom,  and  50  miles  outside,  a  depth  of  1,945 
fathoms,  1,525,  and  near  that,  to  the  southward,  2,220  were  obtained, 
showing  some  steep  acclivities  and  depressions.  The  bottom  speci- 
mens brought  up,  coincided  Avitli  the  soundings ;  from  the  shallower 
sounding,  stones,  sand,  and  shells  were  brought  up,  whilst  from  the 
others,  globegerine  ooze. 

The  water  deepened  to  3,150  fathoms  at  two-fifths  the  distance  on 
the  section,  and  then  shoaled  to  1,900  at  three-fifths  the  distance, 
deepening  again  gradually  to  3,000  fathoms  300  miles  from  Sombrero ; 
thus  there  appear  to  be  two  deep  basins  or  valleys  with  a  rise  between 
them,  and  agreeing  in  contour  with  a  few  soundings  obtained  more  to 
the  southward.  The  section  from  Cape  Verdes  to  Bahia  will  be  most 
interesting  in  connection  with  this  part  of  the  voyage  and  the  two 
deeps  found. 

Another  point  of  observation  in  this  line  of  soundmgs  is  in  the 
nature  of  the  bottom ;  in  all  the  soundings  exceeding  about  2, 700 fathoms 
the  bottom  is  red  clay,  while  in  the  shoaler  water  of  the  bank 
between,  it  is  ooze,  and  I  cannot  but  think  that  this  circumstance, 
though  apparently  trivial,  will  have  an  important  bearing  in  the  con- 
sideration of  the  physical  condition  of  the  deep.  At  one  sounding  on 
this  line,  that  taken  on  the  21st,  in  2,740  fathoms,  the  sounding  rod 
when  it  came  up,  was  found  to  be  entangled  in  the  first  100  fathoms  of 
line,  that  quantity  having  been  paid  out  after  the  weights  were  down. 
This  proves  that  the  bottom  water  at  that  time  must  have  been  per- 
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fectly  still,  and  that  tlie  rod  must  have  been  sticking  upright  in  the 
mud  at  the  bottom. 

On  the  14th  March,  in  1,900  fathoms,  the  hempen  tangles  attached 
to  the  dredge  brought  up,  what  Dr.  Wyville  Thomson  calls,  a  "hand- 
some decapod  crustacean."  I  should  probably  call  it  an  overgrown 
prawn,  about  5  inches  long — its  generic  name  is  "  Deidamia  leptodac- 
tyla  " — but  my  object  in  mentioning  it,  is  in  the  remark  that  it  had  no 
organ  of  vision,  indeed  no  eye-stalks.  J^ow,  without  getting  away  from 
my  subject,  it  will  be  a  nice  question  as  to  where  the  use  of  eyes  ceases 
in  ocean  animal  life.  It  certainly  will  not  depend  on  the  penetration 
of  light  through  the  ocean  depth,  as  Dr.  Carpenter  brought  up  animals 
with  ivell  developed  eyes,  from  a  depth  where  no  one  can  pretend  to  say 
there  could  be  light ;  and  if  I  remember  rightly,  phosphoric  agency  was 
brought  to  bear,  to  account  for  it ;  but  I  must  not  get  out  of  my  depth 
in  the  natural  history  department,  but  Professor  Wyville  Thomson 
mentions  many  strange  anamolies  in  ocean  animal  life,  which  doubtless 
will  be  well  considered  on  the  conclusion  of  the  voyage.  Permit  me, 
without  further  comment  on  this  line  of  sounding,  to  bring  you  to 
an  anchor  at  once  at  St.  Thomas  ;  this  occurred  on  the  16th  March. 

An  examination  of  the  deep-sea-temj)eratures  between  the  Canary 
Island  and  the  West  Indies  is  interesting.  They  show  a  stratum  of 
water  of  equal  temperature  of  49°,  at  a  uniform  depth  of  about 
380  fathoms,  the  water  above  gradually  increasing  in  temperature,  and 
that  below  decreasing.  The  temperature  at  the  bottom  varies  but 
little,  it  being  35 '(>°  on  the  African,  and  34*9°  on  the  other  side  of  the 
Atlantic. 

On  the  24th  the  "  Challenger"  was  again  under  way  for  Bermuda, 
first  taking  some  soundings,  and  dredging  in  the  immediate  vicinity  of 
the  islands,  and  then  stretching  away  to  the  northTyard  towards  Ber- 
muda. 

On  the  25th,  when  only  80  miles  from  the  land,  a  sounding  was  taken 
of  the  greatest  known  depth  in  the  world,  viz.,  3,875  fathoms  (nearly 
4|-  miles) ;  not  imagining  that  so  near  the  islands  so  great  depth  of  water 
would  be  found,  only  3  cwt.  of  sinkers  were  used  with  the  Hydra- 
machine,  two  thermometers  and  a  water  bottle  were  attached  to  the 
line.  The  line  was  1  hour  12  minutes  in  running  out,  the  last  100  fathoms 
taking  3  minutes  18  seconds  :  the  progressive  time  intervals  here  proved 
of  great  value.  The  small  dredge  was  let  down,  and  this  extraordinary 
depth  was  dredged  with  5  miles  of  rope  ;  the  dredge  on  coming  up 
brought  a  small  quantity  of  mud,  but  with  little  sign  of  animal  life. 

From  this  deep  sounding,  the  water  shoaled  1,000  fathoms,  at  a 
distance  of  110  miles,  and  then  continued  without  any  great  alteration 
until  close  to  Bermuda,  at  which  place  the  "  Challenger  "  arrived  on 
the  4th  April. 

The  several  deep  soundings  taken  around  Bermuda,  j^rove  it  to  be  a 
peak  on  which  the  coral  animals  have  built  the  islands ;  and  from  the 
fact  of  there  beir.j^  considerable  nia^'netic  disturbance  at  different 
stations  on  the  islands,  it  may  be  inferred  that,  unlike  the  coral  forma- 
tions of  the  Pacific,  there  has  been  no  subsidence  of  the  mountain. 
There  are  two  cr  three  other  peaks  similar  to  that  of  Bermuda,  for 


THE  SCIENTIFIC  VOYAGE  OF  THE      CHALLENGER."  833 


instance,  the  Saintliill  and  Milne  banks,  one  with  100  fathoms,  the 
other  with  80  fathoms  on  it.  These  are  well  authenticated  sounding-s, 
and  had  the  peaks  been  a  few  fathoms  nearer  the  surface,  doubtless 
we  shoukl  liave  had  two  islands  similar  to  Bennuda. 

The  "  Challenger  "  left  Bermuda  on  the  morning  of  the  21st  April, 
and  soundings  were  taken  in  the  immediate  vicinity  of  the  island.  On 
the  24th,  when  45  miles  to  the  westward,  after  sounding  in  2,050 
fathoms,  and  when  the  dredge  was -at  the  bottom,  a  boat  was  lowered 
and  anchored  by  the  dredge,  and  the  surface  current  was  ascertained  ; 
the  currents  at  different  depths  were  then  tried  down  to  600  fathoms  ;  a 
movement  was  found  to  500  fathoms,  but  the  observations  varied  so 
much  in  direction  and  force,  as  to  preclude  any  deduction  from  them. 
They  were  again  tried  200  miles  to  the  north-west  with  more  uniformity 
both  in  direction  and  force. 

Proceeding  to  the  north-west  towards  ISTew  York,  the  deepest  water, 
2,850  fathoms,  was  found  about  midway  between  Bermuda  and  the 
southern  edge  of  the  Galf  Stream.  Soon  after  noon  on  the  30th,  this 
southern  edge  was  crossed,  the  temperature  of  the  surface-water 
changing  suddenly  from  65°  to  72° ;  a  sounding  of  2,425  fathoms  was 
obtained  just  before  it  was  reached.  On  the  1st  May,  being  in  the 
middle  of  the  Gulf  Stream,  great  interest  was  evinced- in  the  day's  work. 
The  temperature  of  the  surface-water  had  here  increased  to  75°.  The 
preparations  for  sounding  were  made  with  great  care — 4  cwt.  of  sinkers 
were  attached  to  the  line,  and  in  lowering  them  into  the  water,  a  strong 
current  at  once  became  evident,  setting  to  the  E.IST.E.,  which  necessi- 
tated the  ship  being  steered  to  the  W.S.W.  a^t  the  rate  of  three  miles  an 
hour,  in  order  to  keep  the  line  "  up  and  down;"  each  time  the  line 
was  let  go,  the  bight  went  astern  on  the  surface ;  the  line  was  then 
held  from  running  out,  until  it  was  again  up  and  down,  when  it  was  let 
go  again  to  be  checked  after  another  100  or  so  fathoms  had  run  out, 
this  of  course  rendered  the  time-intervals  of  no  avail.  At  1,800 
fathoms,  the  line  carried  away,  and  another  trial  was  made,  and  after 
2,600  fathoms  had  run  out,  supposing  it  had  reached  the  bottom,  it 
was  hove  in,  but  the  weights  had  not  disengaged,  and  therje  was  no 
sign  on  the  rod  that  it  had  touched  ;  it  was  therefore  only  recorded  as 
a  "no  bottom"  sounding.  The  current- drag  was  then  lowered  100 
fathoms,  and  the  surface -current  passed  the  watch-buoy  at  a  very  slow 
rate ;  at  350  and  400  fathoms,  the  surface- current  ran  past  it  at  the 
rate  of  a  mile  and  three-quarters  an  hour,  so  that  probably  at  that 
depth  there  was  no  current,  as  the  current  of  from  tliree  to  four  miles 
an  hour  acting  with  great  power  both  on  the  watch-buoy  and  on  the 
line  to  100  fathoms,  would  be  sufiicient  to  move  the  current- drag  at 
the  rate  to  make  up  the  difference.  From  some  serial  temperatures 
taken  in  the  afternoon,  it  was  considered  that  the  Gulf  Stream  at  this 
position  did  not  extend  beyond  100  fathoms  in  depth,  for  after  that,  the 
water  got  rapidly  cold,  showing  that  a  mixture  of  the  Labrador 
current  and  the  regular  warm  water  of  the  Bermuda  regions  was  taking 
place. 

Conclusions  were  also  drawn  from  these  and  other  observations,  that 
at  this  section  of  the  Gulf  Stream,  it  is  57  miles  wide  and  100  fathoms 
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deep,  tliat  the  rapid  current  was  only  on  its  western  edge,  nnd  did  not 
exceed  a  breadth  of  15  miles,  that  the  rate  of  the  current  is  3|-  to  4 
miles  an  hour,  and  that  the  temperature  of  this  belt  of  rapid  current 
exceeded  by  3°  the  other  parts  of  the  stream.  On  reaching  the  edge  of  , 
the  bank  extending  from  the  continent,  the  course  was  changed,  and 
soundings  taken  to  the  southward  of  the  bank  towards  Halifax. 

On  the  19 til  May  the  "  Cliallenger  "  left  Halifax  on  her  return 
voyage  to  Bermuda  ;  on  the  22nd  she  sounded  close  to  the  position  of 
the  Hope  bank,  on  which  there  is  said  to  be  only  49  fathoms ;  but  no 
indications  of  it  were  found.  On  the  23rd  the  Gulf  Stream  was  re- 
entered, and  a  sounding  obtained  of  2,800  fathoms.  The  next  day  the 
warm  water  of  the  stream  was  found  to  extend  only  50  fathoms  down. 
From  the  southern  edge  of  the  stream  the  depth  remained  about  the 
same,  2,600  fathoms,  to  Bermuda. 

In  the  return  voyage  across  the  ocean  to  the  Azores,  there  is  not 
much  to  comment  on :  the  water  suddenly  deepened  to  2.360  fathoms 
at  a  distance  of  60  miles  from  Bermuda,  and  then  gradually  to 
2,850  ;  the  deepest  water,  2,875  fathoms,  being  one-third  the  distance 
from  Bermuda.  It  then  very  gradually  shoaled  the  next  third,  and 
then  more  suddenly  towards  the  islands  from  2,000  to  1,000  fathoms, 
which  latter  depth  was  carried  close  up  to  Fayal.  The  trawl  was  let 
down  at  the  deepest  part  of  this  section,  and  from  this  tremendous 
depth,  many  star-fishes,  sea-slugs,  and  worms  were  successfully  brought 
up.  From  the  cast  of  2,175  fathoms,  a  hermit  or  soldier-crab  Avas 
brought  up,  and  from  a  similar  depth,  a  remarkable  crimson  prawn, 
which.  I  doubt  not  is  safely  pickled  and  will  be  brought  home,  and  I 
may  remark  that  a  small  turtle  was  caught,  covered  with  barnacles  and 
small  crabs ;  he  must  have  been  some  time  at  sea,  and  was  decidedly 
out  of  his  latitude,  the  barnacles  and  crabs  were  doubtless  also  pickled, 
but  I  am  reasonably  doubtful  if  the  turtle  ^vas. 

On  the  27th  June,  when  about  220  miles  from  Flores,  observations 
for  sub-currents  were  again  made,  with  the  same  incongruity  of 
direction ;  for  while  the  surface  current  set  to  the  southward,  that  at 
50  fathoms  was  S.  59°  E.,  and  at  100  fathoms  82'^  E.,  but  the 
serial  temperatures  denoted  a  remarkable  change  in  the  iso-thermal 
lines,  evidently  owing  to  the  under  current ;  the  trawl,  on  coming  up, 
was  found  entwined  round  the  spar,  and  25  fathoms  of  rope  foul  of  the 
spar,  this  was  attributed  to  the  strong  under  current. 

The  "  Challenger  "  reached  Fayal  on  the  1st  July,  but  small-pox  being- 
prevalent  on  the  island,  did  not  remain,  and  proceeded  to  St.  Michael, 
where  her  inmates  recruited,  and  for  the  few  days  they  were  there, 
greatly  enjoyed  the  beauties  of  that  beautiful  island,  of  which,  com- 
paratively, so  little  is  known.  Leaving  St.  Michael's  on  the  9th, 
soundings  were  taken  to  Madeira,  the  depth  being  tolerably  even  at 
2,600  fathoms,  rising  towards  the  islands.  From  Madeira,  a  course 
was  shaped  direct  for  Cape  Verde  Islands,  passing  westward  of  the 
Canaries.  Midway  between  Madeira  and  Palma,  2,400  fathoms  were 
found,  while  southward  of  the  last-named  island,  only  2,000  fathoms 
v/ere  obtained ;  but  midway  between  the  Canaries  and  Cape  Yerdes,  it 
increased  again  t   2,400  fathoms,  shoaling  again  to  2,000  tow^ards  the 
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westernmost  of  tlio  Capo  Yorclo  Isbiiids.    Tlio  "  Challenger  "  roaolied 
St.  Vincent  on  the  27tli  July. 

I  liave  not  attempted  to  go  into  the  detail  of  all  the  sonndmgs  taken, 
nor  have  I  stated  when  and  what  serial  temperatures  were  taken,  and 
where  dredging  and  trawling  were  carried  on.  Did  I  attempt  it,  it 
would  sound  but  a  jumble  of  statistics  without  imparting  knowledge. 
I  can  only  touch  the  leading  and  most  striking  features  of  the  voyage, 
leaving  to  the  student  the  careful  consideration  of  the  i so-thermal 
diagrams,  which  teem  with  interest  in  regard  to  the  movement  of  the 
"  great  waters." 

In  thus  sketching  the  work  accomplished  by  the  expedition  in  ihe 
first  seven  months  of  her  voyage,  but  a  poor  conception  can  be  had  of 
the  labour,  trouble,  and  anxiety  attending  its  execution.  To  summarise 
it  is  impossible,  but  w^ithout  taking  into  account  any  soundings  taken 
under  1,000  fathoms,  48  w^ere  taken  between  1,000  and  2,000  fathoms, 
56  between  2,000  and  3,000,  and  4  exceeded  3,000,  and  in  these  108 
soundings,  there  was  only  one  miss.  In  sounding  alone,  243  miles  of 
line  have  been  run  out  and  hauled  in  again.  At  about  GO  stations, 
either  the  trawl  or  dredge  was  let  dow^n,  and  the  quantity  of  rope 
veered  out  was  from  one-third  to  one-fourth  more  than  the  depth  of  tlu^ 
water.  At  upwards  of  50  stations,  serial  temperatures  w^ere  observed, 
generally  at  every  100  fathoms  to  1,500,  and  these  supplemented  by 
many  intermediate  observations  between,  l^ear  the  surface  the  quantity 
of  line  veered  out  and  hauled  in  again  for  these  two  purposes,  it  is 
impossible  to  estimate,  and  this  has  been  the  work  of  the  nautical 
branch,  irrespective  of  magnetic,  hydrographic,  and  (I  suppose  we 
must  call  them)  meteorologic  observations. 

The  accompanying  chart  of  the  "  Challenger's  "  route,  with  sound- 
ings, &c.,  is  inserted  with  the  kind  permission  of  the  proprietors  of 
"  Ocean  Highways,"  a  journal  devoted  to  geographical  record. 


Monday,  January  27th,  1873, 
Captain  J.  G,  GOODENOUGH,  R.^^.,  in  the  Chah^ 
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A  PROPOSED  METHOD  OF  MOUNTTmO  HEAVY  ORD^^AISTCE 
AT  SEA  OK  THE  PRINCIPLE  OF  THE  BESSEMER 
SALOON, 

By  Lieut. » Colonel  A.  Strange,  E.R.S.,  Inspector  of  Scientific  Instru- 
ments to  the  India  Government. 

A  SHORT  time  ago,  two  letters  from  me,  bearing  the  title  of  "J.  Ship 
of  the  Futitre,''  were  published  in  the  Times  newspaper.^  In  these 
letters  I  made  the  proposal  indicated  by  the  title  of  the  present  paper. 
The  proposal  appearing  to  the  Council  of  this  Institution  worthy  of 
further  consideration,  they  did  me  the  honour  to  beg  me  to  prepare  a 
paper  on  the  subject,  a  reque-^^it  with  which  I  felt  bound  to  comply.  I 
undertook  the  task,  however,  believing  that  more  light  would  be  thrown 
on  the  questions  to  be  mooted  by  the  discussion  which  they  will^  as  I 
hope,  undergo  at  the  hands  of  accomplished  ISTaval  and  Military  Officers 
and  Engineers  in  this  theatre,  than  by  the  contents  of  the  paper 
itself. 

It  is  not  without  misgivings  that,  as  a  landsman,  I  venture  to  address 
seamen  on  naval  guns  and  ships  of  war,  and  I  must,  at  the  outset, 
bespeak  their  indulgence  for  my  inevitable  shortcomings  whilst 
struggling  in  a  foreign  element,  and  beg  them,  if  I  should  happen  to 
get  out  of  my  depth,  rather  to  give  me  a  friendly  lift  than  force  my 

30th  November  and  6th  December,  1872. 


METHOD  OF  MOUNTING  HEAVY  ORDNANCE,  ETC. 


837 


head  under  water,  yielding  me  credit  for  at  least  honesty  in  my 
endeavour  to  contribute  something  to  the  most  difficult  and  the  most 
important  national  problem  of  the  day. 

So  many  descriptions  have  lately  appeared  of  Mr.  Bessemer' s  con- 
trivance for  giving  stability  to  the  saloons  and  cabins  of  Channel 
passenger  ships,  that  I  think  I  may,  in  order  to  economise  time,  take 
for  granted  that  the  main  features  of  his  arrangement  are  pretty  gene- 
rally understood  by  such  an  audience  as  this.  The  idea  of  mere 
suspension  to  counteract  a  ship's  motion  is  probably  as  old  as  the  idea 
of  ships  themselves.  But  mere  suspension,  as  every  one  knows  Avho 
has  observed  a  binnacle  compass,  or  a  hanging  lamp  at  sea,  is  insuffi- 
cient to  secure  perfect  quiescence.  The  point  of  suspension  itself 
partakes  of  the  general  motion  of  the  ship,  and  this  communicates 
always  an  independent  swaying  motion  to  the  suspended  body.  Various 
frictional  devices  have  been  adopted  for  the  purpose  of  lessening  this 
swaying  motion,  the  success  of  which  have  been,  and  could  only  be, 
partial.  Mr.  Bessemer  is  the  first,  so  far  as  I  know,  who  has  gone  to 
the  root  of  the  matter,  and  devised  appliances  to  arrest  these  swaying 
movements,  by  means  of  an  active  external  force  under  the  control 
of  human  agency.  Many  mechanical  contrivances  are  applicable  to 
the  purpose,  but  probably  none  would  equal  in  simplicity,  sensitive- 
ness, durability,  facility  of  manipulation,  and  power,  the  peculiar 
hydraulic  apparatus  which  he  employs.  In  his  Channel  ship,  he  has 
applied  his  invention  to  counteract  only  the  rolling  motion  of  the  ship  ; 
but  he  has  stated  publicly,  what  cannot  be  doubted,  that  the  same 
arrangements  can  be  applied  to  counteract  the  ship's  pitching  motion 
also.  Mr.  Bessemer  has  recently  shown  me  his  large  collection  of 
elaborate  drawings,  illustrative  of  his  labours  on  this  subject,  many  of 
which  exhibit  clearly  a  variety  of  ways  in  which  cabins  and  saloons  can 
be  suspended  and  controlled  in  two  rectangular  planes,  so  as  to  counter- 
act both  rolling  and  pitching. 

Assuming  that  this  can  be  done  in  the  case  of  a  large  ship's  saloon, 
it  appeared  to  me, — the  moment  I  saw  Mr.  Bessemer's  great  working 
model, — that,  by  the  application  of  the  same  principles,  the  platform  of 
a  naval  gun  could  equally  be  kept  horizontal.  I  accordingly  threw  out 
that  suggestion  in  a  letter  to  the  Times,  and  Mr.  Bessemer  immediately 
wrote  to  the  same  journal,'^  approving  of  it,  and  adding  that,  "he  does 
"  not  hesitate  to  say  that  all  Colonel  Strange  has  proposed  is  perfectly 
"  capable  of  realization."  It  is  here  right  that  I  should  mention  that 
Mr.  Bessemer,  whom  I  had  then  only  met  once  in  my  life,t  gave  me  full 
credit,  in  very  handsome  terms,  in  the  letter  above  cited,  for  the 
originality  of  my  suggestion.  Justice,  however,  requires  that  I  should 
add  that  he  has  since  shown  me  the  specifications  and  drawings  of  his 
patents  relating  to  suspended  saloons,  and  that  these  contain  distinct 
allusions  to  the  applicability  of  his  invention  to  the  mounting  of  Naval 
guns.  An  act  of  spontaneous  generosity  such  as  this  is  too  rare  to  be 
passed  over  without  full  and  public  acknowledgment. 

*  3rcl  Decemberj  1872. 

t  I  may  further  mention  that  I  am  in  no  way  connected  with  Mr.  Bessemer  by 
any  pecuniary  interest,  nor  am  I  a  shareholder  in  the  Bessemer  Saloon  Company. — A.S. 
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Tlio  great  advances  wliicL,  within  a  comparatively  recent  period, 
liave  been  made  in  the  construction  of  ordnance  by  the  introduction  of 
rifling,  in  the  forms  of  projectiles,  in  the  manufacture  of  explosives, 
and  in  theoretical  gunnery,  have  been,  to  a  great  extent,  lost  to  the 
I^avy  ;  the  movement  of  ships,  even  in  moderate  weather,  being  fatal  to 
what  on  land  would  be  considered  accurate  fire.  If  we  take  a  quarter 
of  a  mile  for  the  distance  of  the  enemy,  as  our  standard  of  comparison, 
a  distance  at  which  very  accurate  practice  is  made  on  land,  and  10^  for 
the  angular  roll  of  the  attacking  ship,  we  find  that  the  maximum 
deviation  of  the  shot  will  be  230  feet,  or  from  10  to  15  times  the 
width  of  the  object  fired  at.  This  deviation  increases  or  diminishes 
directly  as  the  distance  or  the  angle  of  motion,  and  may,  therefore, 
readily  be  deduced  for  any  given  case  by  bearing  the  above  numbers  in 
mind.  The  mode  of  firing  at  sea  may  be  briefly  described,  in  general 
terms,  as  follows  : — The  sight  having  been  adjusted  for  the  assumed 
distance,  the  gunner  watches  the  range  of  the  gun  ;  at  one  extreme  of 
the  ship's  roll  he  sees  it  pointing  far  above  the  enemy,  at  the  other  far 
below,  and  he  fires  the  gun  at  the  moment  when  he  considers  it  to  be 
midway  between  these  extremes,  pointing  at  the  enemy.  If  the  roll  is 
small  and  slow,  the  right  moment  may  be  seized  by  a  skilful  man  with 
some  approach  to  certainty ;  but  wdien  it  is  large  and  quick,  any 
success  which  may  reward  his  endeavours  must  be,  in  a  great  measure, 
a  matter  of  accident.  I^o  doubt  cleverness,  constant  training,  and  long 
experience,  will  do  wonders  with  this  primitive  system  of  snap-shooting, 
but  it  is  difficult  to  understand  how  any  one  can  maintain,  as  some  do, 
that  no  advantage  is  to  be  expected  from  arrangements  which,  if  prac- 
tically feasible,  will  substitute  comparative  certainty  of  fire  at  sea,  for  a 
system  largely  partaking  of  chance. 

I  have  endeavoured  to  obtain  data  for  estimating  the  degree  of 
accuracy  now  attainable  at  sea  under  ordinary  conditions  of  weather, 
but  have  not  been  successful  in  discovering  any  extensive  series  of  well- 
considered  and  satisfactorily-executed  experiments  on  this  problem ; 
but  in  the  course  of  preparing  these  notes,  I  have  re-perused  a  paper  by 
Captain  P.  H.  Colomb,  H.lS^.,  on  "  The  Attack  and  Defence  of  Fleets," 
published  in  vol.  xv  of  the  Journal  of  this  Institution,  which  bears 
upon  it,  and  as  the  author  of  that  paper,  with  whom  I  have  not  the 
pleasure  of  being  personally  acquainted,  is  looked  up  to  as  one  of  the 
most  scientific  officers  in  the  Navy,  I  cannot  do  better  than  quote  some 
of  his  remarks  on  the  subject  before  us.  He  says  :^ — "  Unfortunately, 
"  precise  figures  are  wanting  here,  and  very  little  attempt  has  been 
"  made  to  obtain  them,  as  they  can  alone  be  obtained  by  experiment. 
"  The  inquiry  takes  the  form  of  two  questions  :  Hoiv  many  shot  will 
"  strike  the  '  Monarch  '  in  a  given  time  in  the  open  sea,  and  what  amount 
"  of  damage  will  they  do  ?  And  I  must  own  it  has  struck  me  as 
"  alarmingly  suggestive  that  I  cannot  get  an  answer  off-hand  to  cither 
"  (jneDj.  ^[obody  seems  to  have  made  the  calculation,  even  with  such 
"  data  as  are  obtainable,  and  no  steps  have  been  taken  to  improve  the 
"  data.    It  is  true,  I  believe,  that  the  materials  for  determining  the 
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nnmbor  of  shots  wliich  will  striko  a  ^ivon  vertical  target  at  a  ^iven 
range,  wlien  fired  from  a  stead ij  plaffonn,  are  obtainable,  but  such  a 
determination  must  be  a  very  fallacious  gnide  as  to  the  results  at  sea ; 
nor  am  I  sure  that  even  the  materials  obtained  have  been  npplied  to 
"  determine  the  practical  question."   This  paper  was  read  on  ovd  April, 
1871.    I  have  not  been  able  to  ascertain  that  our  knowledge  has  since 
made  much  progress  regarding  one  of  the  two  questions  here  referred 
to  by  Captain  Colomb,  namely,  accuracy,  with  which  alone  w^e  are  at 
present  concerned. 

Captain  Colomb  then  proceeds  to  discuss,  with  his  usual  ability,  the 
meagre  data  in  his  possession,  and  finally  arrives  at  the  conclusion  thus 
expressed  : — 

"  I  must  make  a  reasonable  assumption  on  the  facts  I  am  possessed 
"  of,  and  state  a  mean  position  between  the  result  deduced  irom  the 
"  Vigo  experiment  and  those  taken  from  prize  firing,  and  I  lay  it 
"  down  that  10  per  cent,  of  the  '  Monarch's  '  shot  will  strike  a 

'  Monarch  '  in  action  at  1,000  yards." 

Now  I  think  all  must  admit  that  such  a  result  as  only  one  shot  in 
ten  hitting  at  1,000  yards,  proves  that  we  have  here  a  very  wide  field 
for  improvement.  It  is  clearly  and  ably  shown  by  Captain  Colomb, 
that  into  modern  naval  warfiire,  time  will  enter  as  a  powerful  element, 
and  time  is  obviously  identical  with  accuracy,  other  things  being  equal. 
It  is  scarcely  necessary,  however,  to  insist  on  what  is  on  every  hand 
admitted,  not  merely  by  naval  artillerists,  but  perhaps  even  more 
explicitly  by  naval  architects,  one  of  whose  main  objects  for  years  has 
been  to  confer  on  vessels  of  w^ar  the  steadiest  possible  platform.  As  it 
is  well  known  that  maximum  steadiness  of  platform  is  not  combinable 
with  maximum  stability  or  safety  from  capsizing,  the  endeavour  to 
realize  these  antagonistic  conditions  has  cost  our  naval  constructors 
the  greatest  anxiety,  and  contributed  to,  if  it  did  not  directly  bring- 
about,  the  terrible  loss  of  the  "  Captain." 

My  present  paper  is,  according  to  its  title  (which  I  may  mention  is 
in  the  exact  words  prepared,  not  by  myself,  but  by  the  Council),  but  a 
"  proposal,"  and  makes  no  pretence  to  be  a  demonstration.  It  would 
be  quite  impossible,  or  I  should  rather  say  entirely  be^'-ond  the  scope  of 
my  ability,  to  give  in  the  course  of  one  hour  a  complete  demonstration 
of  what  is  an  intricate  problem,  almost  indeterminable  for  want  of  data^ 
and  also  to  place  fairly  before  you  the  consequences  flowing  from  its 
solution. 

I  must  therefore  put  my  case  hypothetically  rather  than  argumenta- 
tively.  I  must  take  a  great  many  things  for  granted,  and  base  my 
proposal  on  postulates  in  default  of  proofs.  But  when  you  come  to 
know  the  extreme  moderation  of  my  proposal  you  will,  I  think,  allow 
there  can  be  no  great  objection  to  its  adoption.  My  postulates,  or,  if 
you  will,  my  assumptions,  are — 

1.  That  increased  accuracy  of  fire  at  sea  is  very  desirable. 

2.  That  such  accuracy  is  at  present  defined  less  by  the  precision  of 
our  naval  guns,  than  by  the  unsteadiness  of  their  platform. 

3.  That  steadiness  of  platform  has  hitherto  been  sought  by  means  of 
modification  of  the  ship's  external  form  only. 
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4.  That  steadiness  of  platform,  so  sought,  is  limited  by  considerations 
of  tlie  ship's  stability  or  safety  from  capsizing. 

5.  That  hence,  if  the  demand  for  steadiness  of  platform  can  be  com- 
plied -with  by  internal  appliances,  naval  architects  will  be  unfettered  in 
their  endeavonrs  to  give  the  maximum  stability  and  sea-worthiness  to 
ships  of  war. 

6.  That  Mr.  Bessemer' s  system  of  controlled  suspension  is  applicable 
as  a  means  of  securing  a  high  degree  of  steadiness  of  platform  by 
internal  construction. 

The  definite  proposal  I  now  make  is,  that  this  controlled  suspension 
should  be  put  to  the  test  of  careful  and  impartial  trial.  There  would 
be  two  main  points  to  test  :  Eirst,  Yvdiether  Mr.  Bessemer  can,  as  he 
has  said  both  publicly  in  the  Times  and  privately  to  myself,  that  he  can, 
design  mechanism  fitted  to  ca^rry  heavy  guns  on  board  ship,  and  to 
maintain  the  horizontality  of  their  platforms,  even  in  bad  weather, 
within  an  extreme  range,  in  any  plane,  of  one  degree;* and  secondly, 
whether  with  guns  so  mounted,  the  accuracy  of  lire  will  be  much 
greater  than  under  the  present  system  As  to  tlie  first  point,  the 
illustrations  and  explanations  of  Mr.  Bessemer  satisfy  me  that,  though 
there  will  be  many  difiiculties  to  overcome,  on  which,  as  matters  of 
detail,  I  have  no  time  to  dwell,  he  will  succesd  in  the  undertaking. 

As  to  the  second  poiat,  I  can  only  express  my  anticipation  that  the 
result  will  be  a  very  great  advance  in  naval  gunnery,  calculated  to 
bring  out,  and  turn  to  effective  account,  the  enormous  improvements 
which  have  in  modern  times  been  made  in  artillery  implements  of  all 
kinds.  But  it  is  evident  that  the  introduction  of  a  gun  platform  de- 
void of  sensible  angular  motion,  will  necessitate  a  radical  revision  of 
our  present  system  of  naval  gunnery,  amounting  to  a  revolution ;  and 
as  it  may  be  some  time  before  the  drill  best  adapted  to  the  new  system, 
is  settled,  and  men  thoroughly  trained  to  perform  it,  the  whole  of  the 
good  effects  of  steadiness  of  platform  may  not  immediately  show 
themselves. 

One  part  of  the  drill  which  I  apprehend  will  undergo  a  total  change 
will  be  that  vertical  aiming  by  eye  along  the  sights  of  naval  guns  will 
be,  under  all  ordinary  circumstances,  dispensed  with.  Since  gravity, 
assisted  by  Mr.  Bessemer's  hydraulic  appa^ratus,  supplies  a  practically 
permanent  horizontal  plane,  the  gun  may  be  set  vertically  to  the  eleva- 
tion required  by  the  distance  of  the  object  (in  any  case  supposed  to  be 
know^n  approximately),  and  the  moment  for  firing  will  be  intimated  by 
a  spirit  level,  the  indications  of  which  can  easily  be  conveyed  by  optical 
expedients,  to  any  part  of  the  ship  in  which  it  may  be  most  con- 
venient to  post  the  man  appointed  to  fire  the  gun,  electricity  being  of 
course  employed  for  firing  it.  The  horizontal  direction  or  training  of 
the  gun  will,  in  the  case  of  bow^-firing,  which  seems  every  day  to  be 
advancing  in  favour,  be  given  by  the  man  at  the  helm,  and  the  truth  of 
the  alignment  can  be  conveyed  by  optical  means  to  the  same  field  of 
view  as  that  in  which  the  indications  of  the  horizontal  spirit  level  are 
made  visible  to  the  gunner  charged  with  the  duty  of  firing. 

It  is  right  that  I  should  here  mention  that  Mr.  Bessemer  foresees 
another  solution  of  the  problem  of  accurate  firing.   He  proposes  to  add 
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a  peculiar  apparatus,  invented  by  himself,  which  shall  enable  tlic  gun 
to  fire  itself  automatically  at  the  very  moment  when  it  shall  have  been 
brought  by  the  motion  of  the  ship,  unaided  by  any  suspension  arrange- 
ment, to  the  vertical  elevation  required  by  the  distance  of  the  object. 
The  apparatus  in  question  of  course  fires  the  gun  by  means  of  an  elec- 
tric discharge.  I  shall  not  attempt  to  describe  its  details,  but  shall 
leave  that  for  Mr.  Bessemer  to  do  when  and  how  he  sees  fit.  But  I 
have  examined  it,  and  believe  it  will  act  efiiciently  in  tlie  case  of  a 
broadside  gun,  which  is  subject  principally  to  one  motion  only,  namely, 
the  vertical  motion  caused  by  the  rolling  of  the  ship.  I  am  doubtful 
whether  in  its  present  form  it  will  do  for  bow  guns,  which,  being 
affected  by  the  pitching  as  well  as  the  rolling  of  the  ship,  are  subject  to 
very  complex  movements,  rendered  the  more  so  by  the  fact  that  the 
most  energetic  of  them,  the  rolling,  is  perpendicular  to  the  line  of  fire, 
and  takes  place  round  an  axis  not  coincident  with  the  axis  of  the 

Mr.  Bessemer's  self-acting  igniter  is,  however,  eminently  deserving 
of  trial.  I  am  disposed  to  think  that  a  combination  of  this  with 
the  controlled  suspension  will  be  better  than  either,  separately,  for 
bow  guns. 

The  trial  of  these  two  contrivances  need  not  be  an  expensive  under- 
taking, and  the  object  sought  to  be  obtained  w^itli  them,  fally  justifies 
its  cost.  The  result  to  be  aimed  at,  should  be  more  of  a  comparative 
than  an  absolute  chnracter.  Honco  ihe  two  systems,  the  old  and  the 
now,  should  be  pitted  against  each  other.  To  do  tliis,  two  vships  should 
be  employed.  The  one  representing  the  old  system  should,  in  order  to 
give  it  fair  play,  be  of  a  build  giving  a  reasonably  steady  platform. 
The  ship  carrying  the  new  appliances  may  be  a  good  sea  boat  of  ordi-, 
nary  build.  The  guns,  projectiles,  and  pow^der  in  both  should  be 
absolutely  identical  in  every  respect ;  and,  in  order  to  eliminate  unsus- 
pected difierences,  the  guns  should  be  interchanged  frequently.  Practice 
should  be  made  in  all  weathers  and  at  all  distances.  The  gunners  em- 
ployed for  working  the  old  system  should  fairly  represent  the  skill  of 
the  day,  and  those  employed  for  working  the  new  system  should  be 
placed  for  instruction  under  its  advocates  or  representatives,  and  the 
experiments  be  tried  under  their  supervision. 

I  will  now,  for  the  sake  of  argument,  anticipate  the  result,  and 
assume  it  to  be  decisively  favourable  to  the  new  system,  and  will 
proceed  to  inquire  what  would  be  the  consequences  of  such  a  result. 

First,  it  can  hardly  be  doubted  that,  if  by  means  of  these  con- 
trivances, we  can  make  at  1,000  yards,  say  six  or  eight  hits  in  ten 
instead  of  only  one  in  ten,  which  Captain  Colomb  estimates  to  be  the 
present  practice,  it  will  be  expedient  to  apply  them  in  existing  armour- 
clad  ships.  We  shall  then  have  combined  the  mnximum  attacking 
wath  the  maximum  defending  power  in  the  samc^  vessel,  and  have  thus, — 
supposing  these  contrivances  productive  of  no  inconveniences  w4th 
regard  to  internal  arrangements,- — undeniably  improved  her  as  a  fight- 
ing machine.  The  fair  probability  of  such  a  result  would  ,  certainly 
justify  the  moderate  cost  of  testing  these  appliances  experimentally. 

But  may  we  not  extend  the  range  of  our  thoughts,  and  speculate  on 
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the  possible  influence  of  accurate  firing  at  sea  in  all  weathers  on  the 
great  problem  of  the  construction  of  our  ships  of  war  ? 

It  is  of  no  use  to  crj  out  against  another  reconstruction  of  our  J^avy, 
another  there  will  be,  and  another  and  another,  until  the  restless  brain 
of  man  sinks  to  repose,  or  the  secrets  of  nature  have  been  exhausted. 
It  will  not  do  to  say  "  let  well  alone,"  where  nothing  is  settled,  nothing 
is  well.  It  will  not  do  for  England  to  wait  to  see  what  other  nations 
are  doing,  and  "  govern  herself  accordingly."  In  J^aval  supremacy  at 
least,  whatever  she  may  do  in  other  matters,  she  must  lead  if  she  is  to 
exist.  On  no  point,  on  no  question  of  policy,  are  Englishmen  so 
perfectly  unanimous  as  on  this,  that  their  ^Tavy  must  be  the  most 
advanced  in  efficiency,  and  the  most  powerful  in  the  world.  Self- 
interest,  prejudice,  excusable  love  of  old  and  hitherto  successful  expe- 
dients, financial  considerations,  must  all  yield  to  the  well-grounded 
conviction  that,  until  that  happy  but  apparently  remote  period  arrives, 
when  the  lamb  shall  lie  down  with  the  lion,  the  vast  dominions  under 
the  British  Crown  can  be  secure  only  on  the  condition  that  our  Kavy  is 
supreme  on  earth. 

And  here  I  must  give  voice  to  the  feeling  which  oppresses  many  a 
thoughtful  Englishman, — that  J^aval  questions  are  made  too  much  a 
political  battle-field.  Of  this  dangerous  tendency  we  have  had  but 
recently  some  lamentable  examples,  on  which,  in  this  Institution,  it 
would  not  be  proper  for  me  to  dwell.  But  it  is  impossible  for  one 
independent  of  political  shackles  as  I  am,  to  approach  the  subject  on 
which  I  am  addressing  you  without  looking  back  to  the  party  contests 
which  it  has  almost  invariably  provoked,  and  without  protesting  against 
the  unpatriotic  and  dangerous  subordination  of  imperial,  to  individual 
and  political,  interests,  which  has  so  often  interfered  with  sound 
decisions  on  the  paramount  problem  of  Naval  construction.  Against 
this  hiiidrnnco,  \vhen  it  exists,  it  is  impossible  for  reasoning  to  prevail, 
and  the  consequences  must  be  on  the  heads  of  those  who  cause  it. 

But  there  are  other  hindrances  besides.  Self-interest  of  a  narrower 
kind,  sometimes  in  a  simply  sordid  form,  sometimes  with  pardonable 
features.  Certain  engineers,  inventors,  and  manufacturers,  represent 
one  class  who  have  benefited  enormously  by  the  course  which  ISTaval 
construction  in  late  years  has  taken,  and  who  would  naturally,  though 
selfishly,  resist  any  change  calculated  to  lessen  or  divert  their  accus- 
tomed profits.  Another  class  are  official  men  and  ^^Taval  Officers  who 
have  attained  honourable  distinction  by  their  mastery  of  existing 
methods,  and  who  are  excusably  loth  to  go  to  school  again.  A  Naval 
Officer,  for  instance,  who  had  served  chiefly  in  large  armour-clads, 
and  had  attained  well-deserved  eminence  in  handling  them,  could  not 
reasonably  be  expected  at  once  to  acquiesce  in  the  abandonment  of  the 
floating  fortress  in  which  he  had  jnstly  taken  such  pride. 

Even,  therefore,  if  I  could  demonstrate  the  necessity  for  a  recon- 
sideration of  the  whole  subject  of  JSTaval  construction,  I  well  know  the 
tremendous  resistance  which  political  considerations,  pecuniary  interests, 
official  prejudice,  and  professional  preferences  would  oppose  to  the 
acceptance  of  the  plainest  truths.  Still,  believing,  as  I  do,  in  the 
ultimate  prevalence  of  truth,  and  knowing   that  the  sooner  it  is 
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eimnciated,  the  sooner  it  will  be  accepted,  I  sliall  not  be  deterred  by 
any  amonnt  of  possible  opposition  from  stating  what  I  firmly  believe  to 
be  the  case,  namely,  that  the  star  of  armonr-clad  ships  has  reached  its 
culmination,  and  that  it  will  henceforth  decline. 

In  the  short  space  of  time  at  my  disposal,  I  can  only  broadly  state 
the  grounds  on  which  I  hold  this  belief.  First,  the  instinct  of  the  nation 
has  gradually  become  more  and  more  apprehensive  of  these  ships.  This 
feeling  probably  dates  from  the  terrible  loss  of  the  ''Captain."  Sud- 
denly the  fact  was  forced  upon  the  public  mind  that  a  recent  and  costly 
invention  had  dangerous  properties  which  no  one,  not  even  the  lamented 
inventor  himself,  had  foreseen ;  and  the  conclusion,  however  exagge- 
rated, became  general,  that  in  ship-building  for  the  Xavy  we  were 
groping  in  the  dark.  Not  only  is  the  comparatively  uninstructed 
public  mind  uneasy,  but  the  professional  mind  also,  with  of  course 
numerous  exceptions,  is  far  from  being  assured.  I^othing,  since  the 
"Captain"  disaster,  has  occurred  to  allay  this  uneasiness;  on  the 
contrary,  we  every  day  hear  of  some  new  form  of  dangerous  activity, 
or  as  dangerous  inertness,  peculiar  to  this  race  of  ships.  And  no 
sooner  is  a  new  specimen  of  the  race  brought  into  the  world  than,  even 
amongst  sailors  and  experts,  there  is  at  once  a  shaking  of  heads  and  a 
shrugging  of  shoulders.  Will  she  steer  ?  Will  she  stem  the  Atlantic 
waves  ?  Dare  she  move  an  inch  out  of  smooth  water  Has  she  not 
required  hundreds  of  tons  of  ballast  to  keep  her  upright  ?  If  masted, 
how  much  sail  can  she  carry  in  a  gale  without  capsizing  ?  If  un- 
masted,  how  will  she  behave  in  an  Atlantic  storm,  with  her  engines 
disabled  by  accident,  or  her  coal  exhausted  ?  And  in  action,  how  wHll 
she  fight  ?  Will  her  armour,  after  all,  preserve  her  against  every 
possible  antagonist  ?  And  then  what  did  she  cost  ?  What  fraction  of 
the  national  defences  does  she  represent  ?  Are  we  sure  the  cost  has 
secured  us  what  we  want, — safety  in  all  weathers,  victory  in  every 
fight  ?  And  finally,  costing  so  much  as  she  has  done,  liow^  many  such 
can  we  afibrd  to  possess,  and  will  they  be  sufiicient  for  every  require- 
ment, for  the  defence  of  our  enormous  and  scattered  possessions,  and 
our  pfio-antic  commerce  ? 

These  are  some  of  the  innumerable  questions  that  are  current  in 
society,  and  that  must  pass  through  the  mind  of  every  thoughtful  man 
who,  without  pretending  to  study  the  subject  seriously,  yet  keeps 
himself  informed  by  means  of  newspapers,  periodicals,  and  lectures,  of 
its  salient  features. 

Those  who  go  a  little  deeper,  and  read  the  Parliamentary  reports  of 
oflfi-cial  inquiries,  and  associate  with  persons  professionally  or  depart- 
mentally  engaged  in  Naval  afiairs,  find  stronger  evidence  still  of  the 
doubts  and  the  difficulties  which  shroud  the  tremendous  subject.  The 
first  and  great  fact  by  which,  at  every  stage  of  their  inqniry  they  are 
arrested,  is,  that  those  engaged  in  providing  a  Navy  for  the  country, 
are  divided  into  two  main  camps,  irreconcilably  hostile  to  each  other — 
the  artillerists  and  the  armour- platers.  These  rarely,  if  ever,  unite  for 
the  common  object  of  producing  the  best  total  result.  The  artillerist 
simply  despises  the  armour,  and  tells  you  he  can  produce  a  gun  to 
pierce  any  yon  can  make  your  ship  carry;  and  the  armour-plater 
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retorts  that  many  of  the  solid  shots  will  glance,  some  break  np  without 
penetrating,  and  most  miss  altogether,  wdiilst  all  the  dreaded  shell  will 
be  kept  out ;  and  that,  when  it  comes  to  close  quarters,  no  ship  can 
withstand  the  armour-clad's  ram. 

The  Report  of  Lord  Dufierin's  Committee  on  Designs  of  Ships  of 
War,  is  not  calculated  to  re- assure  the  reader.  I  have  endeavoured  to 
arrive,  for  my  own  satisfaction,  at  the  net  result  of  that  inquiry,  and 
after  weighing  as  impartially  as  I  can  all  the  contradictory  opinions  of 
witnesses  which  it  contains,  and  the  hesitating  tone  of  the  two  Reports 
founded  thereon,  I  have  come  to  the  conclusion  that  a  feeling  of 
uneasiness  as  to  the  safety  and  suflSciency  of  armour-clads  permeates 
the  whole  of  these  voluminous  documents.  .A  critical  analysis  that 
would  justify  this  judgment  would  itself  fill  a  volume.  There  runs 
through  the  whole,  where  the  tone  is  not  absolutely  condemnatory,  a 
strain  of  deprecatory  exculpation  which  left  on  my  mind  the  impression 
that  even  the  avowed  advocates  of  armour  had  latent  misgivings  that 
they  did  not  dare  own  even  to  themselves.  It  is  to  be  noticed,  too,  that 
few,  if  any,  of  the  sailor  witnesses  or  Committee-men  ventured  to 
grapple  with  the  question  of  the  safety  of  certain  new  armour-clads. 
This  awkward  problem  was  left,  by  common  consent,  to  two  distin- 
guished mathematicians,  wdiose  conclusions  are  as  remarkable  for 
caution  as  their  investigations  are  for  ability. 

T  will  give  a  few  brief  extracts  from  the  Report  (from  wdiicli,  how- 
ever, Admirals  Elliot  and  Ryder  dissented  on  many  points),  which  will, 
I  think,  fully  justify  the  general  conception  I  have  formed  as  to  its 
tendency. 

At  page  ix  we  find  this  passage  : — 

"  Hitherto  the  powers  of  offence,  represented  by  artillery,  and  of  de- 
fence,  by  armour,  have  advanced  almost  prwz^pass??,  sometimes  one, 
''sometimes  the  other,  slightly  in  advance;  but  we  appear  now  to  he 
"  closely  approaclmig  a  period  when  the  gun  will  assert  a  final  and 
definitive  superiority." 

In  the  next  page  (x)  we  find  the  Committee  doujbting  whether  the 
above  opinion  may  not  have  gone  too  far,  in  the  following  words  :  — 

Even  assuming  that  absolute  impenetrability  to  shot  proves  to  be 
"  unattainable,  it  is  still  our  opinion  that  tlio  time  has  not  come  to 
"  throw  off  armour  altogether,  but  that  it  is  necessary  that  the  first 
"  ranks  of  our  ships  of  w^ar  should  continue  to  carry  armour  of  as 
great  resisting  power  as  possible." 

I  do  not  quote  these  two  passages  for  the  purpose  of  fixing  a  charge 
of  inconsistency  on  the  Committee,  on  the  contrary,  they  are  quite 
consistent ;  but  to  my  apprehension  they  are  the  words  of  honest  and 
w^ell-informed  men,  burdened  with  a  tremendous  load  of  responsibility, 
brought  face  to  face  with  the  inevitable,  and  yielding  to  it  with  stubborn 
reluctance.  Nor  is  it  wonderful  that  the  Committee  should  feel  ap- 
prehensions regarding  the  approaching  supremacy  of  the  gun,  wdien 
w^e  find  them  quoting,  between  the  two  above  cited  passages,  the  asser- 
tions of  such  high  authorities  as  Sir  W.  Armstrong  and  Sir  Joseph 
Whitworth,  that  they  are  prepared  to  produce  guns  capable  of  penetrat- 
ing respectively  well-backed  armour  20  and  24  inches  thick  (pp.  ix 
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and  x).  I  shall  presently  have  to  tell  yon  that  another  authority  of 
eminence  equal  to  these,  is  prepared  to  furnish  guns  v/hich  will  throw 
even  these  tremendous  performances  into  the  shade. 

1  will  now  quote  a  passage  from  the  Report,  which  bears  du^ectly 
on  the  immediate  subject  of  tliis  paper,  namely,  accuracy  of  fire  at 
sea. 

At  page  xi  the  Committee  say : — 

"  It  is  a  well  known  fact  that  those  peculiarities  in  the  design  of  a 
ship  which  result  in  what  is  termed  '  great  metacentric  height,'  aTid 
"  consequent  stiffness  under  canvas,  are  amongst  those  which  materially 
^'  tend  to  produce  quick  rolling  and  to  make  the  ship  uneasy  in  a  sea- 
"  way." 

I"  Nothing,"  they  proceed  to  say,  "  is  so  detrimental  as  this  to  the 
^'  accuracy  of  artillerij  fire^  which,  in  consequence  of  the  reduction  in 
^'  the  number  and  increase  in  the  weight  and  cost  of  projectiles  com- 
"  posing  a  broadside,  has  now  become  of  far  greater  importance  than 
^'  at  any  former  period.  Naval  architects  have  been  induced  therefore 
^'  to  seek  steadiness  of  platform  by  diminishing,  as  far  as  safety  icould 
^'  allow,  the  statical  stability  and  stiffness  of  the  ship.  In  some  recent 
"  instances  {e.g.,  the  '  Inconstanjfc '  and  the  '  Invincible  '  class)  this  was 

carried  to  a  degree  which,  together  with  an  alteration  in  the  distribu- 
"  tion  of  weights  during  construction,  has  led  to  a  considerable  weight 
^'  of  ballast  being  placed  on  board  these  ships  in  order  to  correct  the 
^'  crankness  so  caused." 

Accepting  these  views  with  the  respect  to  which  their  source  is 
entitled,  we  find  these  three  positions  firmly  established  in  the  compact 
passage  I  have  just  quoted  : — 1.  That  accuracy  of  fire  is  of  the  highest, 
and  of  increasing,  importance.  2.  That  the  conditions  conducive  to 
accuracy,  if  sought  by  modifications  of  the  ship's  external  form,  are 
opposed  to  the  conditions  conducive  to  her  safety.  3.  That  in  the 
endeavour  to  hit  the  mean  between  these  antagonistic  conditions,  the 
safety  of  some  ships  having  been  compromised,  large  amounts  of  dead 
weight  lias  had  to  be  added. 

But  then  follows  a  most  remarkable  sentence  in  the  same  page  (xi), 
as  follows : — 

But  although  experience  has  shown  that  in  these  instances  the 
"  principle  of  giving  up  stiffness  to  obtain  steadiness  of  gun  platform 
"  was  carried  someiuhat  too  far  [for  safety],  it  is  much  to  be  regretted 

that  it  should  be  necessary  in  any  degree  to  abandon  the  very  impor- 
"  tant  object  which  the  designers  of  those  ships  had  in  view,  and  if  any 

means  can  he  adopted  by  which  steadiness  of  platform  may  be  made 
^'  to  accompany  great  stability  or  stiffiiess,  a  most  valuable  result  will 
"  have  been  achieved." 

Throughout  the  whole  of  this  Heport  and  Evidence  I  have  been 
unable  to  find  any  suggestion  for  uniting  the  two  objects  here  so 
emphatically  pronounced  to  be  all-important,  but  by  modification  of  the 
ship's  external  form.  There  is  no  hint  that  I  have  been  able  to  dis- 
cover that  the  proposal  it  is  the  object  of  this  paper  to  submit  to 
public  discussion,  solves  a  problem  which,  when  the  Report  was  pub- 
blished  last  year,  was  infer entially,  if  not  directly,  admitted  to  be  then 
VOL,  XVII.  3  M 
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insoluble,  namely,  to  obtain  accuracy  by  contrivances  within  the  ship, 
and  safety  by  her  external  form. 

But  to  revert  again  to  armour.  Let  us  endeavour  to  fix  some  land- 
marks in  the  wilderness  of  arguments  by  which  the  subject  has  been 
obscured. 

1st.  Is  armour  in  itself,  apart  from  its  defensive  functions,  ad- 
vantageous to  a  ship  ?  Will  she  sail  or  steam  better  or  faster,  or  more 
safefy,  for  having  parts  of  her  sides  loaded  with  enormous  masses  of 
iron  ?  JSTeed  I  answer  such  a  question  ?  Armour,  then,  will  do  a  ship, 
simply  as  a  ship,  no  good.  It  is  not  likely  to  be  added,  for  instance, 
to  merchantmen  and  mail  steamers. 

2nd.  Is  the  effect  of  armour  on  the  sea-going  properties  of  a  ship 
neutral  ?  or  does  it  involve,  when  of  extreme  thickness  and  extent, 
modification  of  form,  increased  size  beyond  what  might  otherwise  be 
required,  and  augmented  engine  power  ?  We  know  it  does  bring  all 
these  train  of  consequences.    It  is  then  not  neutral. 

3rd.  Does  it  add  to  the  cost  of  an  individual  ship  ?  We  know 
it  does,  enormously.  Has  the  total  number  of  ships  of  war  possessed 
by  a  nation  any  direct  relation  to  the  cost  of  individual  ships  ?  or,  in 
other  words,  would  our  Wavy  have  the  same  numerical  strength  in 
ships,  whatever  their  cost  ?  Or  again,  to  put  the  question  in  a  still 
more  direct  form,  If  it  were  found  that  defensive  armour  could  be  dis- 
pensed with,  and  that  the  present  attacking  force  of  the  English  Navy 
could  be  maintained  for  one-quarter  what  is  now  spent  in  defensive 
ships,  should  we  not,  being  then  able  to  afford  it,  largely  increase  our 
attacking  force  ?  If  the  answer  to  this  question  be  not  in  the  affirma- 
tive, then  either  our  attacking  force  is  already  ample,  which  is  not 
the  general  opinion,  or  we  have  paid  for  it  more  than  lue  can  afford! 

4th.  Is  armour,  if  neither  advantageous  nor  neutral,  prejudicial  to 
ships  carrying  it,  simply  considered  as  ships  ?  There  can  be  but  one 
answer  to  this  question.    Armour  is  an  evil. 

5th.  Admitting  armour  to  be  an  evil  from  the  architect's  point  of 
view,  and  a  very  costly  evil,  tending  by  its  mere  cost  to  reduce  the 
numerical  strength  of  the  Navy,  w^hat  are  its  properties  which  induce 
us  to  submit  to  its  admitted  drawbacks  ?  What  are  the  compensa- 
tions ? 

This  is  the  pith  and  essence  of  the  inquiry.  Let  us  examine  it  as 
well  as  our  remaining  space  will  admit.  There  are  at  present  four 
known  modes  of  naval  attack: — 1.  By  shells.  2.  By  ramming.  3.  By 
Torpedos.    4.  By  solid  shot. 

Will  armour,  as  at  present  used,  keep  out  all  four  aggressors  ? 
Unless  it  will  do  so  we  are  not  fully  protected  by  it.  Of  what  avail  is 
it  to  keep  out  every  form  of  projectile  but  one,  if  that  one  is  irresistible. 
Let  us  examine  separately  the  four  forms  above  enumerated. 

1.  Sltells, — For  argument's  sake,  I  will  assume  that  shells  of  every 
form  and  description  can  and  always  will  be  kept  out ;  an  assumption, 
however,  which  few  artillerists  will  assent  to. 

2.  Bamming. — The  contrary  assumption  may  here  be  boldly  made. 
No  existing  armour-clad  can  resist  the  well-directed  ram  of  a  similar 
vessel.    The  recent  case  of  the  "  Northumberland,"  in  which  the  ram 
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was  delivered  accidentally,  indirectly,  and  lightly,  settles  this  question. 
We  know  that  to  inflict  the  blow  in  the  best  manner  is  difhcult. 
Captain  Colomb,  in  the  paper  already  quoted,  explains  the  theory  of 
that  mode  of  attack,  and  points  out  both  how  to  conduct  and  how  to 
evade  it.  But  one  blow,  properly  delivered  by  a  well- fitted  ship,  would 
send  her  antagonist  to  the  bottom. 

3.  Torpedoes. — These  are  nearly  in  the  same  category  with  ramming. 
They  are,  and  probably  always  will  be,  difficult  to  explode  at  the  exact 
moment  and  the  precise  place  required ;  but  if  so  exploded,  can  anyone 
suppose  that  the  strongest  conceivable  ship  would  resist  the  eruption 
of  a  small  volcano  suddenly  bursting  out -under  her  bottom  ? 

Here,  then,  are  rams  and  torpedoes  on  the  side  of  the  attack  against 
shells  on  the  side  of  the  defence.  Let  us  be  fair,  and  allow,  but  only 
for  the  sake  of  argument,  that  the  two  attacking  methods  are  uncer- 
tain, and  that  the  defence  from  shells  is  effectual, — so  far,  then,  we  have 
armour  on  account  of  shells  only,  and  it  may  be  worth  while  to  retain 
it  and  risk  tlie  ram  and  torpedo,  which  are  remote  dangers.  Then  how 
about 

4.  Solid  Shot. — It  cannot  be  doubted  that,  whilst  the  difficulties  and 
uncertainties  attending  the  use  of  the  ram  and  torpedoes  will  tend  to 
retard  their  development,  there  are  elements  about  solid  shot  which 
must  always  encourage  inventors  to  new  exertions.  Unlike  both  the 
ram  and  the  torpedo,  solid  shot  can  be  delivered  from  a  distance  with 
comparative  safety  to  those  using  it.  Unlike  the  other  two,  its 
reaction  will  not  injure  its  own  ship  or  her  machinery,  which  ramming'^ 
will  probably  do  ;  nor  will  she  run  any  risk  of  being  involved  in  the 
fate  of  her  adversary,  as  may  happen  accidentally  with  torpedoes. 

To  make  solid  shot  effectual  asfainst  armour,  two  thino-s  are  neces- 
sary, — first,  that  it  shall  hit ;  secondly,  that  it  shall  hit  hard  enough  to 
penetrate  or  disorganise  the  enemy.  The  first  requisite  has  formed  the 
subject  of  my  proposal,  and  I  need  not  again  insist  on  the  necessity  for 
accuracy  of  fire  at  even  considerable  distances.  As  to  the  second,  I 
said,  in  a  previous  part  of  my  paper,  that  Sir  W.  Armstrong's  and 
Sir  Joseph  Whit  worth's  undertakeings  to  penetrate  respectively  20 
and  24  inches  of  backed  armour,  will  probably  be  far  exceeded  by  an 
equal  authority. 

I  allude  again  to  Mr.  Bessemer,  who  was  kind  enough  to  explain  to 
me,  a  few  days  ago,  the  results  to  which  his  long  study  of  this  question 
had  brought  him. 

He  is  prepared  to  produce  the  following  gun : — Bore,  30  inches ; 
rifled,  throwing  a  solid  shot,  at  low  initial  velocity,  weighing  5  tons, 
burning  the  whole  charge  of  powder  (about  40U  lbs.)  by  a  series  of 
explosions  automatically  ignited  successively  at  regular  intervals 
between  the  first  moving  of  the  shot  from  the  breech  and  its  escape 
from  the  muzzle,  so  that,  although  the  aggregate  power  will  not  be 
lessened,  but  rather  increased  by  perfect  combustion,  the  total  con- 
cussion will  be  distributed  both  as  to  time  and  locality  instead  of  being, 
as  at  present,  concentrated  destructively  to  the  gun.  This  gun  will 
load  itself.  It  will  also  fire  itself,  automatically,  at  the  rate  of  one 
shot  ^er  minute,  as  I  have  already  mentioned,  at  the  moment  when. 
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correctly  directed  at  the  enemy.  If  the  Woolwich  35-ton  gun,  throw- 
ing a  shot  of  700  lbs.,  threatens  to  put  an  end  to  armour-plating,  what 
W'ill  be  the  result  of  our  possessing,  and  of  course  of  other  nations 
also  possessing,  guns  discharging  with  accuracy,  at  long  ranges, 
projectiles  of  16  times  the  weight,  in  the  presence  of  which  the 
Woolwich  ^'  infant,"  in  boastful  irony  so  named,  dwindles  to  a  baby 
plaything  in  reality. 

Time  will  not  permit  me  further  to  pursue,  to  their  legitimate  con- 
sequences, the  effects  which  improved  accuracy,  combined  with  increased 
power  in  Naval  ordnance,  must  entail  on  Naval  architecture,  on  Naval 
tactics,  and  on  Naval  training  and  education.  My  belief,  stated  in 
general  terms,  is  that  the  conditions  of  Naval  warfare  will  approximate 
in  the  future  more  nearly  than  at  present  to  those  of  land  warfare. 
That  in  the  former,  as  long  ago  came  to  pass  in  the  latter,  defensive 
armour,  being  utterly  ineffectual  to  give  protection  against  improved 
missiles,  will  be  abandoned  as  a  costly  and  useless  incumbrance ;  and 
that  supremacy  at  sea,  as  on  land,  will  belong  to  that  nation  which 
commands  the  most  numerous  sea  battalions,  the  most  powerful  arms, 
the  highest  maritime  qualities,  the  most  perfect  organization,  and  the 
most  scientific  tactical  knowledge. 

For  some  time  past,  the  course  which  Naval  construction  has  been 
taking  has  been,  in  one  respect,  in  direct  violation  of  this  analogy. 
We  have  been  concentrating  our  maritime  forces  in  single  ships  to  an 
extent  that  seems  full  of  danger.  A  great  iron-clad  represents  at  sea  a 
division  of  troops  on  land  ;  a  break  down  of  her  engines  may  disable 
her,  and  place  her  at  the  mercy  of  the  enemy ;  one  blow  from  guns 
such  as  are  now  promised  us,  might  send  her  to  the  bottom.  What 
would  be  thought  of  military  arrangements  such  that  a  single  shot 
might  annihilate  a  whole  corps  d'armee  ?  That  we  should  have  some 
large  ships  may,  perhaps,  always  be  advisable ;  but  that  we  should,  as 
we  now  do,  place  our  chief  dependence  on  them,  is,  in  the  highest 
degree,  imprudent.  We  cannot  have  them  in  sufficient  numbers  to 
enable  us  to  afford  sacrificing  them  ;  and  a  judicious  sacrifice  of  part  of 
the  forces  is  of  the  very  essence  of  w^ar.  What  seems  to  be  required  is, 
a  very  large  development  of  the  gun  boat  element  for  coast  defence  and 
attack,  and  a  sufficient  number  of  ships  no  larger  than  is  required  for 
great  speed,  for  sea- going  purposes,  both  armed  with  the  heaviest 
ordnance.  Hitherto  the  usefulness  of  gun-boats  seems  to  have  been 
greatly  limited  by  the  inaccuracy  of  fire  incident  to  their  inconvenient 
liveliness.  The  cure  of  this  evil,  by  means  such  as  I  have  now 
proposed,  will  render  such  vessels  most  formidable  antagonists,  of 
which  large  numbers  may  be  economically  maintained.  It  is  difficult 
to  conceive  that  any  iron-clad  now^  known  could  hold  her  ow^n  long 
against  a  score  or  two  of  such  assailants,  wdiich,  although  some  would 
be  soon  destroyed,  w^ould  keep  an  incessant  hail  of  well-directed  5-ton 
shot  on  her  sides,  exposed  to  the  perpendicular  fire  of  at  least  some  of 
the  attacking  swarm. 

In  order  to  guard  against  misapprehensions,  I  would  here  recapitulate 
1  he  terms  of  my  present  proposal.  I  do  not  advise  that  the  present 
Navy  of  England  should  at  once  be  broken  up  and  sold  for  old  iron. 
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I  do  not  even  advise  that  any  existing  man-of-war  should  be  subjected 
to  immediate  alteration.  I  recommend  nothing  sweeping  or  revo- 
lutionary. I  simply  suggest  that  certain  contrivances  by  a  celebrated 
mechanical  inventor  should  be  subjected  to  examination  and  trial,  in 
order  that  it  maybe  ascertained  whether  their  employment  will,  or  w^ill 
not,  give  marked  preponderance  to  the  attack  at  sea,  the  weak  point  of 
which  at  present  consists  in  the  unavoidable  inaccuracy  of  fire  caused 
by  the  ship's  motion.  If  these  modern  contrivances  are  found  to 
remedy  this  w^eakness,  and  the  consequence  should  be,  as  I  feel  sure  it 
will,  great  diminution  of  our  dependence  on  armour,  I  feel  certain  that 
all  persons  not  directly  interested  in  maintaining  the  present  system 
will  hail  the  change  with  joy,  as  a  relief  from  doubt  and  anxiety,  no 
less  than  from  an  ahnost  ruinous  expenditure. 

I  wish,  in  conclusion,  to  express  the  hope  that,  whilst  endeavouring 
to  point  out  a  way  of  escape  from  the  oppression  of  armour-plating,  I 
shall  not  be  thought  ungenerously  to  condemn  those  who  have  created 
that  magnificent  defensive  system.  It  is  not  possible  to  think  of  that 
system  without  also  thinking  of  its  principal  creator,  Mr.  Reed  ;  nor 
would  it  be  just  to  speak  upon  it  without  alluding  to  him. 

I  would  briefly  say  that  I  yield  him  most  heartily  the  highest  credit 
for  his  immense  services  to  the  country  and  to  the  science  of  Naval 
architecture.  It  is  impossible  to  tell  what  may  not  have  been  the 
political  efiect  of  his  exertions  to  keep  England  ahead  of  the  world  in 
Naval  defensive  power  ;  whilst  his  contributions  to  the  art  of  ship- 
building constitute  a  well-marked  epoch  in  the  progress  of  knowledge, 
the  value  and  importance  of  which  will  still  remain,  though  armour- 
clads  shall  become  things  of  the  past.  If  a  change  should  be  shown  to 
be  necessary,  I  fully  expect  that  Mr.  Heed  will  be  one  of  the  first  to 
admit  it,  and  one  of  the  foremost  and  ablest  in  indicating  the  best 
modes  of  effecting  it. 

Mr.  Bessemee  :  Colonel  Strange  lias  not  gone  at  all  into  the  details  of  the  mode 
of  suspension,  I  believe  purposely,  because  those  may  be  arranged  in  different  ways. 
Any  platform  that  supports  a  heavy  gun  must  necessarily  move  ^^ith.  a  certain 
amount  of  friction.  There  is  a  vis-inertia3  in  the  movement  of  those  large  masses 
involved,  which  in  all  cases  will  absorb  a  certain  amount  of  power.  There  are 
few  modes  of  mechanically  employing  the  necessary  power  for  that  purpose 
that  w^ould  not  impose  upon  the  person  directing  it,  so  much  manual  exertion 
as  to  prevent  his  having  the  full  command  of  it.  There  is,  I  believe,  only 
one  way  in  which  that  can  be  thoroughly  effected,  namely,  by  the  use  of  hydraulic 
power.  Water  under  pressure,  as  you  are  perfectly  aware,  may  be  passed  through 
a  valve  and  act  with  a  considerable  amount  of  power  without  the  valve  througli 
which  it  passes,  requiring  much  force  to  put  it  in  action :  hence  it  becomes  a 
very  ready  means  of  transmitting  power,  particularly  wdien  that  power  is  very 
uncertain  in  the  amount  that  is  to  be  administered,  or  the  quantity  or  the  dis- 
tance it  has  to  move.  In  contrivances  of  this  kind,  what  is  called  an  equilibrium- 
valve  is  generally  used,  but  the  ordinary  construction  of  the  equilibriinn- valve  has 
this  immense  disad.vantage,  that  as  the  valve  rises  from  its  seat,  the  pressure  exerts 
itself  upon  the  sides  of  the  cone,  and  a  new  and  enlarged  area  of  action  results,  and 
consequently  the  valve  supposed  to  be  in  equilibrium  is  no  longer  so.  In  order  to 
make  my  apparatus  extremely  sensitive  and  capable  of  being  moved  with  a  very 
small  amount  of  force,  I  have  adopted  w'hat  I  call  a  knife-edge  equilibrium- valve, 
that  is  a  circle  with  a  raised  rim,  with  a  fine  line  only  in  contact.  The  result  is,  when 
it  is  raised,  there  is  no  new  or  additional  surface  for  the  water  to  act  upon,  because 
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we  have  an  equilibrium  yalve  by  which,  a  man  can  at  once  bring  to  bear  a  pressure  of 
from  20  to  30  tons  with  a  movement  of  a  handle,  which  perliaps  requires  only 
3  lbs.  or  4  lbs.  to  move  it  in  either  direction.  Consequently,  with  so  very  sensitive 
an  implement  as  that,  he  has  full  command  over  the  very  heavy  object  it  is  intended 
to  move.  In  placing  a  naval  gun  upon  a  platform  it  may  be  necessary  or  desirable 
that  the  floor  surrounding  it  and  its  slides,  and  the  whole  paraphernalia  of  the  gun 
in  fact,  should  be  retained  in  a  continuous  position,  while  all  the  surrounding  parts 
rise  or  lower  themselves  by  the  rolling  or  pitching  motion  of  the  vessel ;  or  the 
power  may  be  applied  in  some  cases  certainly  for  a  broadside  gun,  by  employing 
this  power  only  to  move  the  gun  on  its  trunnions  if  the  ordinary  screw  for  eleva- 
tion be  replaced  by  a  small  hydraulic  cylinder,  say  3  inches  in  diameter,  and  the 
gun  has  a  preponderance  say  of  1  ton.  Now  a  pressure  of  400  lbs.  per  inch  on  a 
3-inch  ram,  which  presents  a  surface  of  7  inches  square,  would  give  a  pressure 
exceeding  I  ton  on  the  ram,  and  would  raise  the  breech  of  the  gun,  whereas  the 
letting  out  of  the  water  from  under  the  ram  would  allow  it  to  fall  again.  So  small 
a  quantity  of  water  has  to  be  dealt  with  in  that  case,  and  so  small  and  easily  moved 
a  valve  would  be  required,  that  the  operator  would  be  able  to  keep  his  gun  con- 
stantly horizontal,  notwithstanding  any  motion  that  the  gun  carriage  was  subjected 
to,  or  if  a  certain  angle  of  elevation  be  desired,  that  also  could  be  maintained,  so 
that  he  would  keep  the  gun  always  pointed  on  the  object  notwithstanding  the  rolling 
motion  of  the  vessel.  If  the  apparatus  has  to  be  applied  to  the  whole  platform  on 
which  the  gun  stands,  a  larger  hydraulic  cylinder  and  ram  would  be  required,  and  it 
would  not  be  quite  so  sensitive  as  the  smaller  one,  but  I  think  sufficiently  so  for  all 
practical  purposes.  The  mode  of  working  guns  at  sea  is  a  thing  which  I  am  very 
little  indeed  acquainted  with,  and  I  should  not  like  to  give  an  opinion  before  the 
very  many  practical  men  I  see  before  me.  They  will  be  able  to  judge  better  than 
myself  how  far  a  steady  platform  wiU  be  valuable  on  board  a  ship  of  war.  That 
such  a  platform  qan  be  reudered  steady  under  every  motion  of  the  ship  I  have  no 
doubt,  certainly  within  an  extreme  range  of  one  degree  of  movement  whatever  the 
movement  of  the  ship  may  be.  I  do  not  know  that  there  is  any  other  point  I  need 
touch  upon,  with  the  exception  of  mentioning  that  at  a  future  period  I  should  have 
great  pleasure  in  laying  before  the  members  of  this  Institution  a  description  of  the 
instrument  which  Colonel  Strange  was  kind  enough  to  refer  to,  as  also  providing 
a  means  of  accomplishing  this  desirable  object,  that  is,  of  directing  a  gun  at  sea. 
With  reference  to  another  allusion  made  by  the  Lecturer  this  evening  to  the  large 
guns,  I  can  well  feel  that  the  mere  mention  of  such  a  huge  implement  without 
knowing  the  particular  means  by  which  such  a  thing  could  possibly  be  practicable, 
must  appear  a  sort  of  Baron  Munchausen  story  to  those  used  to  the  small  imple- 
ment we  now  use.  But  you  know  that  in  every  department  of  the  arts,  almost,  we 
have  heard  from  time  to  time  of  these  gigantic  strides.  It  is  not  so  many  years  ago 
since  the  forging  of  a  piece  of  iron  was  done  by  a  certain  number  of  smiths  with 
40-lb.  hammers,  and  if  a  dozen  were  required,  that  number  were  employed  on  a 
single  mass  of  iron,  as  in  forging  an  anchor.  Now  if  somebody  had  told  us  at  that 
time  that  Mr.  Xrupp,  of  Essen,  proposed  to  use  a  hammer  weighing  50  tons,  and  to 
strike  60  blows  with  it  per  minute,  it  would  have  ajDpeared  very  preposterous,  but 
you  know  tliat  the  use  of  a  50-ton  hammer  is  now  an  every  day  occurrence.  I  feel, 
however,  that  1  come  before  you  with  respect  to  these  enormous  guns  very  much, 
in  the  position  of  a  person  who  might  have  told  you  that  Mr.  Krupp  pi'oposedto  have 
a  50-ton  hammer  when  only  the  40-lb.  sledge  hammer  was  known.  I  shall  have 
great  pleasure  in  giving  you  my  views  on  that  particular  subject  on  a  more 
opportune  occasion.  (Colonel  Steange  :  May  I  ask  Mr.  Bessemer  to  say  if  I  have 
correctly  described  these  proposed  guns  ?)  Quite  so.  (The  Chairman  :  Do  we 
understand  that  Mr.  Bessemer  is  prepared  to  exhibit  to  us  the  instrument  which 
the  man  is  to  observe  whilst  he  is  manipulating  the  valves,  because  that  is  the  most 
difficult  point  of  all  ?)  Yes,  it  is  a  very  small  thing  ;  I  can  bring  it  here  without 
difficulty.    My  other  models  are  rather  too  large. 

Commander  W.  Dawson,  R.N. :  The  title  of  the  paper  is  "  Proposed  Method  of 
Mounting  Heavy  Ordnance  at  Sea  on  the  principle  of  the  Bessemer  Saloon  but  it 
has  embraced  every  subject  connected  with  the  sea.  It  was  quite  unnecessary  for 
Col.  Strnn-e  to  oiler  an  apology  to  naval  men  that  he,  as  a  military  officer,  should  come 
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forward  on  llie  subject  of  naval  gimnerv.  Naval  gunnery  is  the  cliild  of  the  army  ;  we 
owe  the  existence  of  the  science  of  naval  gunnery  to  a  distinguished  soldier.  To  this 
day  we  have  no  means  of  educating  and  training  naval  Officers  in  scientific  naval  gun- 
neiy,  though  we  are  to  have  a  Professor  of  Field  Fortification  at  the  New  College  at 
Greenwich  ;  so  that  we  are  at  this  moment  as  much  indebted  to  the  Army  for  our 
artillery  ideas  as  when  Sir  Howard  Douglas  look  us  up,  40  or  50  years  ago.  We  are 
indebted  to  soldiers,  not  only  for  building  and  supplying  naval  guns  and  naval  gun- 
carriages,  but  for  all  subsequent  inspection  and  repair  of  heavy  ordnance.  Though 
the  Navy  is  not  deemed  worthy  of  a  voice  in  these  matters,  and  the  training  in  our 
gunnery  ships  does  not  include  intellectual  culture  in  artillery  science,  yet  it  has  a 
good  deal  of  rough  experience  in  the  handling  of  heavy  ordnance.  Experipnce  with- 
out knowledge  may  do  for  an  operative  gunner,  but  such  problems  as  Colonel  Strange 
brings  before  us,  call  for  artillery  education  such  as  the  Navy  is  deficient  in.  At  the 
same  time  I  think  a  more  intimate  acquaintance  with  the  practice  of  naval  gunnery 
would  lead  Colonel  Strange  to  modify  to  some  extent  the  idea  that  the  inaccuracy  of 
iire  is  entirely  or  even  chiefly  due  to  the  motion  of  the  ship.  There  is  no  question 
on  the  point  that  shooting  at  sea  has  gone  back  since  the  introduction  of  rifled  ord- 
nance ;  that  seamen  cannot  shoot  so  well  now  as  they  could  in  the  days  of  the  old 
smooth-bore  ;  but  I  do  not  think  that  is  caused  entirely  by  any  accession  of  motion 
in  modern  ironclads.  On  the  contrary,  it  is  because  we  do  not  realise  that  the  change 
in  the  gun  necessitates  a  change  in  the  mode  of  using  it.  We  require  now  to  know 
the  exact  distance  to  a  few  yards.  This  knowledge  of  the  range  is  all  the  more 
necessary,  as  our  rifled  ordnance,  having  "  decidedly  the  lowest  velocities,"  have 
necessarily  the  highest  trajectory,  and  therefore  make  the  worst  shooting  at  unknown 
distances.  We  also  require  to  sight  our  guns  on  some  sensible  system,  extending 
the  distance  between  the  fore  and  rear  sights  to  the  very  utmost  extent.  When  we 
pay  attention  to  these  two  essential  points,  they  will  be  found  to  account  for  a  great 
deal  of  the  bad  shooting  in  ordinary  weather.  The  third  essential,  that  of  giving  us 
a  steadier  platform,  which  Colonel  Strange  has  brought  before  us  now,  is  very 
important.  At  the  same  time  we  should  recognise  thoroughly  what  are  the  limits  cf 
the  inaccuracy  which  is  caused  by  an  imstable  platform.  Of  course  all  seamen  will 
agree  that  when  a  ship  is  rolling  30°  each  way,  hitting  the  object  is  "  a  miracle,"  as 
was  well  put  by  a  late  Admiral  in  command  of  the  Channel  Squadron  ;  but  I  am  not 
quite  sure  that  seamen  think  4°  or  5°  roll  a  bad  thing.  It  is  the  regidarity  of  the 
roll,  if  it  be  only  4°  or  5°,  which  is  of  most  importance.  Griven  a  very  regular  motion, 
and  I  am  not  sure  that  seamen  do  not  rather  like  4°  or  5°  roll.  There  is  another 
point  we  must  keep  clearly  in  view,  and  one  which  I  would  commend  to  Mr.  Bessemer's 
attention  when  he  speaks  of  regulating  the  rolling  motion  by  movements  of  the  breech. 
That  might  act  very  fairly  when  pointing  right  abeam,  but  obviously  when  the  gun  is 
being  trained  a  little  way  before  or  abaft  the  beam,  the  contrivance  would  be  inaccu- 
rate ;  and  it  must  be  remembered  that  in  naval  gunnery  the  gun  is  always  being 
trained  to  right  or  left  to  the  last  moment  of  firing.  The  mere  pumping  up  and 
down  of  the  breach  of  the  gun  would  not  therefore  meet  the  conditions  of  t  he  case, 
even  if  the  gun  could  otherwise  be  aimed  by  its  captain.  As  to  the  moveable  plat- 
form, all  naval  gunners  will  acknowledge  to  a  great  gain,  by  the  reduction  of  motion 
to  a  certain  small  limit ;  nay,  that  it  would  be  an  immense  gain,  if  Mr.  Bessemer 
could  do  that  which  I  understand  he  is  sanguine  enough  to  expect  to  do,  namely, 
put  the  gun  on  such  a  platform  that  the  gunners  would  not  know  whether  the  plat- 
form was  on  shore  or  at  sea.  Given  as  immoveable  a  platform  as  a  battery  on  shore, 
and  there  is  no  naval  gunner  who  woidd  not  immediately  acknowledge  that  he  could 
shoot  very  much  better.  But  will  he  give  us  an  absolutely  motionless  platform  ? 
It  would  of  course  be  rash  for  me  to  offer  a  decided  opinion  on  the  absence  of  all 
motion  at  the  moment  when  Mr.  Bessemer  is  going  to  try  the  experiment  at  sea  with 
his  own  saloon.  My  ovvii  opinion  at  present  is,  however,  that  absolute  immobility 
will  not  be  realised  ;  that  is  to  say,  that  Mr.  Bessemer  will  not  realise  immobility  so 
perfectly  that  the  platform  will  be  as  steady  as  though  the  gun  were  on  land.  (Col. 
Strange  :  An  extreme  range  of  one  degree.)  One  degree  is  500  yards  of  range. 
(Col.  Strange  :  One  degree  of  arc.)  One  degree  of  vertical  arc  is  500  yards  of  range 
in  the  gun.  The  question  is,  will  the  gunner  who  is  ca])tain  of  the  gun  be  able  to 
make  better  shooting  when  he  has  to  consider  the  proceedings  of  another  gunner  who 
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is  introducing  an  uncertain  Imman  motion,  independent  of  the  natural  movements  of 
the  sea,  for  there  will  be  this  irregular  motion  of  one  degree  going  on  intermittently. 
This  artificial  movement  of  the  platform  depends  upon  the  will  of  a  human  being, 
who  imparts  an  accidental  motion,  which  the  gunner  who  is  firing  the  gun  cannot 
possibly  anticipate.  When  a  well-designed  ship  has  a  steady  roll  of  5°  or  6°,  there 
is  a  certain  equableness  in  the  motion  that  an  experienced  gunner  can  anticipate  and 
allow  for,  taking  his  aim  accordingly.  But  if  there  be  introduced,  instead  of  that 
equable  movement,  an  irregular  motion  depending  upon  the  will  of  another  individual, 
I  question  very  much  wliether  what  is  gained  by  the  reduction  of  the  arc  will  result 
in  more  accuracy  than  the  4°  or  5^  of  steady  uniform  roll.  That  is  not,  perhaps^ 
the  chief  objection  tliat  E  myself  should  raise  to  the  contrivance.  Until  we  have 
some  indication  of  the  apparatus  and  machinery,  it  is  very  difficult  to  form  an  idea 
of  the  structural  difficulties  which  the  naval  arcliitect  will  have  to  contend  with,  and 
therefore  as  to  what  it  would  cost,  not  in  money,  but  in  space  and  weight.  One  of 
the  most  pressing  naval  subjects  is  the  re-armament  of  the  present  fleet  rather  than 
uie  building  of  a  new  one.  It  is  not  at  all  creditable  or  right  that  any  one  of  our  iron- 
clads should  meet  any  hostile  ship  and  not  be  able  to  pound  her,  simply  because  the 
guns  carried  are  too  weak  to  perforate  the  armoured  side  of  the  enemy.  We  want, 
tlierefore,  a  re-armament  of  the  fleet,  so  that  every  ironclad,  whatever  the  thickness 
of  her  own  armour,  sliould  carry  guns  capable  of  2:)erforating  the  armour  of  any  hostile 
vessel  she  came  across — guns  which  have  not  "  decidedly  the  lowest  velocities,"  nor 
"  decidedly  the  least  penetrating  power."  Will  the  Bessemer  apparatus  for  sus- 
pending gun-platforms  be  so  heavy  and  occupy  so  much  space  that  it  will  militate 
against  the  embarkation  of  heavier  guns  in  existing  ships  ?  These  and  the  structural 
difficulties  are  practical  questions  that  should  be  determined  before  forming  an 
opinion  as  to  the  cost  of  the  contrivance  in  extra  weight,  space,  and  architectural 
devices.*  Whilst  ready  to  acknowledge  that  increased  accuracy  would  ensue  from 
greater  stability  of  platform,  which  did  not  vitiate  uniformity  of  roll,  I  am  not  quite 
sure  that  the  amount  of  gain  to  the  art  of  shooting  would  be  very  great  if  an  irregu- 
lar motion,  dependent  on  the  will  of  another  man,  were  substituted  ;  and  if  the  gain 
to  the  marksman  is  not  very  great,  then  the  question  is  governed  by  considerations 
of  weight,  of  loss  of  space,  and  of  architectural  difficulties.  If  the  artillerist  gains 
little  from  the  Bessemer  gun-platform,  what  does  the  architect  lose  by  it  ?  These 
are  practical  questions  which  we  ought  to  keep  in  sight,  and  I  venture  to  recall 
Colonel  Strange's  attention  to  a  letter  which  appeared  in  the  Times,  in  answer  to  him- 
self, signed  "  P.  H.  C."  It  was  one  of  the  best  replies  I  have  seen  in  that  corre- 
spondence, and  the  initials  are  those  of  a  distinguislied  naval  gunner,  whose  name 
would  have  added  weight  to  his  opinions.  "P.  H.  0."  pointed  out  what  were  the 
real  difficulties  of  artillery  fire  at  sea ;  and  also  the  fallacy  of  contrasting  the  action 
of  many  small  vessels  with  that  of  one  large  ship,  in  a  naval  combat.  The  ideas  put 
forward  in  that  letter  quite  correspond  witli  my  own,  and  I  commend  them  again  to 
the  Lecturer's  attention. 

Capt.  Selwyn,  R.N. :  I  desire  to  say  a  few  words  on  this  question.  I  am  quite  sure 
my  friend  Colonel  Strange  came  here  honestly  to  ask  an  opinion,  and  that  he  would 
be  most  dissatisfied  if  the  discussion  was  not  a  full  one.  With  regard  to  the  ques- 
tion he  has  placed  before  us  of  a  stable  gun  platform  at  sea,  there  is  first  to  be  recol- 
lected that  those  are  in  error  who  assume  that  a  ship's  motion  can  be  recorded  in 
two  planes.  This  is  entirely  inaccurate.  The  ship  has  six  difl'erent  motions  :  first, 
rolling  ;  second,  pitching  ;  third,  rising  on  the  uplifting  wave  ;  fourth,  falling  ;  fifth, 
swaying  to  the  starboard  ;  and  sixth,  swaying  to  port.  No  ship,  even  our  best  steer- 
ing ships,  of  which  we  do  not  rejoice  in  many  to-day,  ever  did  move  through  the 
water  with  her  head  constantly  on  one  point  of  the  compass.  These  introduce  a 
most  complex  set  of  geometrical  curves.  You  cannot  compensate  by  any  possibility 
for  these  movements  by  considering  them  as  acting  through  only  two  planes  ;  and  I 


*  If  the  gun-platform  be  anything  like  the  diagram  of  the  Bessemer  saloon,, 
exhibited  at  the  Society  of  Arts,  5th  February,  1873,  the  architectural  difficulties,  to 
enable  the  gun  to  point  at  an  external  object  from  a  rolling  ship,  would  be  immense. 
— W.D. 
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think  that  this  is  a  difRculty  whicli  sliould  be  tlioroughly  estimated.  However  it 
may  seem  not  to  have  its  value  in  tlie  moderate  seas  commonly  seen  in  crossing  tlie 
channel,  it  is  certain  to  have  its  value  whenever  you  get  into  the  deep  long  swell  of 
the  Atlantic,  where  we  must  come  to  decide  our  naval  battles  sooner  or  later,  if  wo 
are  ever  to  decide  them.  Next  I  draw  attention  to  another  difTlcalty  whicli  appears 
also  to  have  its  value  and  weight.  I  should  be  very  loath  indeed  to  fancy  for  {i 
single  instant  that  a  gentleman  whose  magic  touch  has  turned  all  our  iron  into 
steel  would  be  unable  to  cope  with  any  mechanical  difficulty,  but  there  are  physical 
difficulties  which  only  those  who  live  on  the  ocean  can  appreciate  thoroughly,  and 
seamen  are  therefore  bound  to  state  them.  In  a  ship  in  which  you  establish  a  stable 
platform  for  guns,  in  some  portion  of  her  you  have  to  choose  between  two  diffi- 
culties, you  must  either  have  that  stable  platform  on  the  upper  deck,  with  the  sight 
from  it  entirely  uninterrupted  by  surrounding  objects,  and  therefore  de-void  of 
armour  or  any  such  contrivance ;  or  you  must  have  it  below  the  broadside,  armoured 
or  not,  as  you  please,  but  still  having  a  hole  through  which  the  gun  must  point.  If 
we  adopt  simply  the  platform  fer  se,  we  have  no  great  difficulty  to  leeward  so  long 
as  the  platform  is  on  the  upper  deck  ;  we  have  very  great  difficulty  to  windward, 
because  the  instant  we  attempt  to  point  a  gun  in  that  direction  the  muzzle  of  the  gun 
dips  below  the  weather  bulwark  as  the  platform  keeps  its  horizontality  during  the 
lee  lurch,  and  you  could  not  fire  at  all  without  firing  through  your  own  ship.  Below, 
a  similar  case  occurs.  You  must  either  unduly  extend  the  vertical  height  above  and 
depth  below,  of  your  port,  in  order  to  enable  the  sight  to  be  obtained  if  the  gun  itself 
is  on  a  moving  platform,  or  in  the  case  where  the  trunnions  are  the  axis  of  rotation, 
you  must  also,  though  in  a  lesser  degree,  provide  for  the  vertical  elongation  of  the 
port.  Under  these  circumstances,  not  only  will  the  objections  occur,  which  Captain 
Dawson  has  stated,  but  there  will  be  the  further  objection  that  the  gunner's  eye 
must  be  moved  to  follow  the  breech  of  the  gun  rising  and  falling,  which  is  most 
inconvenient,  he  must  be  alternately  stooping  down  exceedingly  low  and  rising  exces- 
sively high,  he  is  in  no  fixed  position,  and  that  position  which  he  has  to  assume  is 
dependent  on  the  will  of  another  person.  These  are  all  difficulties  in  the  way  of 
those  things  being  properly  carried  out.  I  do  not  anticipate  any  groat  ditficulty,  know- 
ing the  use  of  the  Rev.  Mr.  Berthon's  log,  by  which  the  pressure  due  to  velocity  near 
the  bottom  of  a  vessel  is  recorded  as  the  rate  of  speed  in  the  cabin  by  an  apparatus 
for  the  purpose.  There  is  no  practical  difficulty  in  getting  a  level  with  water  in 
tubes  covered  with  oil  in  any  vessel,  provided  the  distance  apart  of  the  tubes  be 
sufficiently  great.  But  there  is  a  very  great  difficulty,  and  one  which  I  do  not  think 
we  shall  easily  overcome,  if  all  these  contrivances  are  to  be  applied  to  a  cupola.  I 
assume  we  are  still  to  have  some  armour  if  the  platform  is  on  the  upper  deck,  be- 
cause I  confess  I  cannot  see  my  way  to  fighting  any  action  whatever  with  any  sized 
guns  in  modern  days  without  some  description  of  armour.  I  am  sorry  to  say  even 
ironclads  are  not  exempt  from  the  liability  to  be  set  on  fire.  We  do  know  the  use  of 
molt  Ai  iron.  I  have  fired  a  great  many  red  hot  shot  myself,  and  I  know  w^hat  effects 
they  have.  I  know  also  that  modern  projectiles  are  of  such  a  destructive  character 
that  practically  an  absolutely  undefended  gun  is  an  unworkable  and  unfightable 
one  ;  no  man  can  stand  by  it  under  modern  fire.  If  even  the  large  guns  failed  of 
their  effect,  the  accuracy  of  small  arms  is  quite  sufficient  to  make  it  impossible  to 
work  them  within  such  distance  as  I  hope  Britons  will  always  seek  at  sea.  I  am  not 
one  of  those  who  believe  in  shooting  mosquitoes  five  miles  off,  or  even  ironclad 
ships.  The  problematical  effect  of  the  shot,  which  has  been  already  adverted  to  as 
being  extremely  great  on  account  of  inaccuracy  of  fire,  is  more  than  doubled  or 
trebled,  it  is  centupled  in  uncertainty  the  instant  you  do  not  know  whether  your  shot 
has  missed  or  hit,  which  you  never  do  at  the  very  long  ranges  ;  you  hope  it  has  done 
something,  and  that  is  all.  I  am  not  one  of  tliose  who  believe  that  actions  can  ever 
be  decided  in  that  way.  With  regard  to  the  question  of  stability  of  platform  as 
derived  from  the  form  of  the  ship,  I  say  the  late  Mr.  Elder  unmistakeably  showed  in 
this  theatre  that  there  was  no  difficulty  Avhatever  in  obtaining  a  perfectly  stable  plat- 
form at  sea — except  as  to  the  inclination  of  the  wave,  which  we  shall  never  over- 
come—as stable  as  a  raft ;  that  with  that  he  combined  a  ship  of  the  very  greatest 
speed,  the  very  greatest  capacity,  capable  of  carrying  armour  6  feet  thick  if  you  like, 
if  any  such  thing  were  desirable  at  all.    You  have  only  to  increase  the  width  of  your 
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ship  and  you  may  increase  the  thickness  of  the  armour  without  great  increase  of 
weiglit,  because  it  only  occurs  at  the  edge  of  the  ship,  so  to  speak.  Add  to  that 
Major  Moncrieff's  mode  of  carrying  the  guns  below,  and  you  have  a  ship  wliich  you 
cannot  very  easily  attack,  except  by  that  modern  enemy  of  seamen,  the  torpedo. 
There  I  confess,  as  far  as  I  have  been  able  to  form  any  judgment  myself,  we  are 
utterly  and  totally  at  a  loss.  If  the  torpedo  should  be  guided  with  anything  Hke  the 
skill  which  has  been  shown  in  guiding  all  other  Tk'capons,  these  and  all  other  floating 
vessels  are  attackable  in  a  way  against  which  they  have  at  present  no  defence  what- 
ever. Cellular  bottoms  and  everything  else  disappear  at  a  touch  when  the  torpedo 
explodes  fairly  under  you.  With  Mr.  Bessemer' s  platform  I  should  say  there  is  no 
ditiiculty  whatever  in  doing  some  things  for  some  persons,  that  is  to  say,  I  have  no 
doubt  whatever  he  will  keep  his  platforms  horizontal  on  board  the  vessels  to  which 
he  projDoses  now  to  apply  them.  I  am  quite  sure  he  is  perfectly  capable  of  doing 
that.  Whether  those  who,  I  am  sorry  to  say,  get  sick  at  the  very  sight  of  the  sea 
will  thereby  be  enabled  to  withstand  the  influences  of  the  Channel,  I  do  not  know.  I 
believe  there  are  some  stomachs  so  sensitive  that  not  even  the  assurance  that  tbey 
are  on  shore  secures  them  from  sea  sickness,  but  it  will  be  a  very  great  advantage  to 
those  who  really  suffer  not  from  imagination,  but  facts,  and  I  hope  he  will  succeed  in 
carrying  it  into  effect.  We  shall  derive  very  much  instruction  from  seeing  what  he 
does  in  that  way.  Until  then  I  think  we  may  suspend  our  judgment  as  to  what 
can  be  done  at  sea  for  gun  platforms.  With  regard  to  the  question  of  armoured 
versus  unarmoured  ships,  I  have  in  this  and  in  other  theatres  constantly  advocated 
the  gunboat  as  opposed  to  the  big  basket  in  which  you  put  all  your  eggs.  I  have 
said,  over  and  over  again,  that  the  proper  utilization  of  the  naval  reserve  is  in  gun- 
boats owned  almost,  so  to  speak,  by  the  ports  from  which  they  proceed  and  to  which 
the  seamen  belong.  I  believe  that  these  will  constitute  the  the  truest  defence  of  our 
coast.  As  regards  doing  away  with  armour  for  them,  I  am  afraid  they  cannot  carry 
any  armour,  but  there  is  a  safety  in  insignificance,  and  as  long  as  you  make  your 
gunboat  as  small  as  she  ought  to  be  to  carry  the  gun  and  do  nothing  else,  not  tr\ing 
to  make  her  a  sort  of  hybrid  cruiser  at  sea — a  hybrid  carrier  of  men  to  distant  climes, 
where  they  roast  in  such  a  vessel  in  the  torrid  zone  and  freeze  in  the  frigid — as  long 
as  you  will  be  content  to  do  one  thing  at  a  time,  and  not  make  a  hundred  bladed 
knife  in  which  no  one  of  the  many  blades  can  be  used  satisfactorily,  you  will  get  an 
object  not  easy  to  hit,  and  therefore  not  requiring  armoui  so  much,  and  you  will  get  a 
thoroughly  good  gunboat  for  the  defence  of  your  coast.  You  may  then  turn  your 
attention,  if  you  will,  to  an  unarmoured  cruiser,  to  carry  our  flag  over  the  world.  In 
war  I  do  not  think  such  cruisers  would  be  of  any  importance.  I  am  sorry  to  say  a 
change  in  our  navigation  laws  has  rendered  it  extremely  doubtful  whether  the  day 
after  war  is  declared  with  the  most  insignificant  nation  of  the  earth  by  England,  a 
single  merchant  vessel  would  remain  under  our  flag  to  be  protected.  The  insurance 
ofiices  in  the  City  take  no  note  whatever  of  anything  else  but  money  risk,  and  the 
day  they  tell  the  merchants  of  England  "  we  shall  charge  so  much  more  insurance  as 
^'  war  risk  on  your  vessel  as  long  as  she  sails  under  the  English  flag,"  that  day,  by 
the  result  of  the  new  navigation  laws,  commerce  deserts  your  flag,  as  it  did  the 
American,  and  unfortunately  it  seldom  returns  when  war  has  ceased.  Wise  legisla- 
tion can  do  a  great  deal  that  neither  soldiers  nor  sailors  are  able  to  effect.  If  that 
wise  legislation  is  wanting,  it  is  in  vain  to  ask  us  to  fill  gaps  with  the  sword  which 
have  been  made  by  the  pen.  Still  less  can  we  hope  to  recover  a  naval  prestige  once 
lost,  while  other  nations  are  pressing  around  us  every  day  seeking  to  snatch  from  us 
all  that  we  hold.  It  is  not  now  a  time  for  us  to  say  all  that  we  think  about  the 
efficacy  of  armoured  ships.  We  hope  to  see  wiser  councils  prevail.  W^e  hope  to 
see  careful  experiments  made  before  millions  are  wasted ;  but  investigation  alone 
can  determine  this,  and  such  investigation  ought  not,  as  the  Lecturer  has  so  well 
remarked,  be  made  a  political  rather  than  a  scientific  question. 

Colonel  Strange  :  I  need  make  but  very  few  remarks  in  reply  to  the  observations 
which  Captain  Dawson  and  Captain  Selwyn  have  been  kind  enough  to  make  upon 
my  paper.  I  am  very  glad  indeed  that  Mr.  Bessemer  has  made  a  few  remarks,  as 
they  have  given  us  a  great  deal  ot  instruction.  Captain  Dawson  laid  great  stress 
upon,  what  is  no  doubt  the  fact,  that  the  gunner  of  the  future,  perched  upon  a 
Bessemer  platform,  will  not  be  able  to  use  the  same  devices  as  the  gunner  of  the 
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present.  I  said  that  myself  in  my  paper.  Tliis  contrivance  certainly  slionld  not  be 
tested  by  attempting  to  combine  witli  it  existing  methods.  I  went  so  far  in  my 
paper  as  to  say,  that  I  think  it  would  probably  lead,  if  it  w^ere  introduced,  to  some- 
thing of  a  revolution  in  naval  gunnery  ;  therefore  1  quite  concur  in  Captain  Dawson's 
objection  that  there  would  be  a  difficulty  to  overcome.  But  Captain  Dawson  very 
candidly  admitted  that  although  naval  gunners  at  present  find  it  convenient  to  liave 
a  little  roll,  they  probably  w^ould  shoot  better  still  if  there  were  no  roll  at  all.  I 
think  he  admitted  tliat.  Well  now,  the  fact  tliat  they  do  so  much  enjoy  this  little 
roll  is — I  say  it  with  all  respect — in  consequence  of  the  defect  of  existing  arrange- 
ments. They  fire  w^ell  in  spite  of  the  roll,  not  because  of  the  roll.  I  cannot  for  one 
moment  admit  that  they  fire  even  as  well  as  tliey  do,  because  the  ship  rolls.  Be 
pleased  to  follow  me  logically.  If  they  fire  well  because  the  ship  rolls,  then  we  are 
driven  to  some  curious  consequences.  Captain  Dawson  reminded  me  of  a  letter 
that  appeared  in  the  Times  under  the  initials  of  "  P.  H.  C,"  in  which  the  very  same 
view  he  has  expressed  was  taken,  and  although  Captain  Dawson  says  that  letter  was 
written  by  a  very  distinguished  naval  Officer,  I  must  still  venture  to  say  I  do  not 
quite  follow  his  reasoning.  The  stability  of  a  gun's  platform  must  either  be  desir- 
able or  undesirable.  I  cannot  see  how  it  can  be  both,  and  I  hardly  can  conceive 
how  it  can  be  neither.  It  must  be  desirable  or  undesirable.  If  desirable,  let  us 
press  that  view  of  the  matter  to  its  legitimate  consequences.  The  Royal  Artillery 
should  make  their  gun  carriages  roll.  And,  to  go  a  little  further,  and  apply  the  same 
principle  to  a  diffisrent  matter — astronomy  is  only  another  kind  of  gunnery — a  kind 
of  cruising — surely  if  this  rolling  is  beneficial,  the  best  thing  for  the  Astronomer 
Royal  to  do  would  be  to  put  his  big  telescopes  on  rockers,  and  w^ork  them  with  a 
donkey-engine.  The  doctrine  seems  to  me,  if  pressed  fairly  to  its  legitimate  conse- 
quences, to  lead  to  conclusions  which  are  almost  an  absurdity.  But  there  is  truth 
in  what  Captain  Dawson  says,  that  much  depends  upon  the  kind  of  roll ;  but  that 
w-as  not  the  view  of  the  matter  taken  by  the  writer  of  the  letter  in  the  Times,  who 
simply  advocated  motion.  What  Captain  Dawson  says  has,  I  think,  some  weight, 
that  the  platform  will  not  be  absolutely  motionless.  Mr.  Bessemer  considers  he  can 
obtain  horizontality  varying  only  in  the  extreme,  one  degree.  When  you  talk  of  the 
extreme  variation  being  one  degree,  you  mean  of  course  that  the  average,  the 
general  variation,  will  be  a  good  deal  less  ;  you  are  not  always  at  extremes.  There- 
fore we  may  suppose  that,  if  Mr.  Bessemer  succeeds  in  doing  what  he  tliinks  he  can 
do,  the  gunner  will  have  the  advantage  of  a  platform  varying  in  its  angular  move- 
ments considerably  less  than  one  degree.  Now  that  approaches,  for  practical  pur- 
poses, so  nearly  to  absolute  stability,  that  for  my  part  I  feel  inclined  to  take  it  as 
absolute  stability.  Whether  that  can  be  done  or  not  of  course  I  do  not  pretend  to 
say  positively  of  my  own  knowledge  ;  I  merely  know  that  a  gentleman  w^ho  has 
devoted  a  great  deal  of  attention  to  the  subject  thinks  it  can,  and  you  will  notice 
throughout  my  paper  that  I  do  not  say  positively  that  these  things  will  be  done,  but 
what  I  positively  do  say  is,  that  we  ought  to  know  whether  they  can  be  done  or  not, 
if  the  doing  of  them  will  lead  to  any  advantage.  Now  I  think  Captain  Dawson  him- 
self admits  that  if  practical  stability  of  platform  is  attainable,  there  will  be  great 
advantage,  but  you  have  still  to  prove  that  it  is  attainable — you  have  still  to  prove 
that  you  will  thereby  very  greatly  increase  the  accuracy  of  fire,  and  that  in  attain- 
ing this  great  increase  of  accuracy,  you  do  not  sacrifice  some  essential  matter. 
Captain  Selwyn  and  Captain  Daw^son,  as  jDractical  seamen,  have  pointed  out  that 
there  may  be  inconveniences — that  the  internal  arrangements  of  the  ship  and  so  on 
may  be  disturbed  by  this  contrivance  ;  those  are  points  to  be  brought  out  only  by 
trial :  the  question  is,  is  it  worth  trying  ?  That  is  the  immediate  question  I  Avisli 
to  raise  in  my  paper.  I  am  not  aware  that  there  is  any  further  remark  by  Captain 
Dawson  that  requires  reply.  Captain  Selwyn  has  adverted  to  a  great  many  subjects, 
and  the  first  was  the  subject  of  the  six  different  motions.  I  took  down  the  motions 
from  his  lips  as  he  enumerated  them,  and  they  are  really  four  :  "  rolling,  pitching, 
rising,  falling,  and  throwing  her  head  about."  Now  rising  and  falling  are  the  same 
(Captain  Selwyn  dissented)  ;  just  as  pitching  is  compounded  of  two  angular 
motions  ;  a  ship  in  pitching  rises  and  falls,  but  still  you  call  those  two  motions 
pitching  ;  and  so  rising  and  falling  are  the  same  kind  of  motion.  I  do  not  mean  to 
say  when  a  man  jumps  on  a  table  that  is  the  same  thing  as  when  he  jumps  under 
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the  table,  but  he  exerts  himself  in  the  same  plane.  Therefore,  rising  andfallino-  are, 
speaking  mathematically,  one  motion.  Then,  "  throwing  her  head  about  ;  "  now 
that  is  a  lateral  motion.  I  maintain  that  suspension  in  two  perpendicular  planes 
will  preserve  the  liorizontalitj  of  the  body  so  suspended  under  all  conditions. 
Here  (showdng  a  binnacle  compass)  we  have  a  body  so  suspended.  There  is  the 
rolling.  I  think  Captain  Selwyn  admits  that  that  motion  can  be  counteracted  by 
the  suspension,  and  there  is  the  pitching.  Now  how  are  either  of  those  suspen- 
sions vitiated  by  any  raising  and  lowering  the  box  ?  (Captain  Selwyn  :  We  are 
speaking  of  jDointing  guns  at  external  objects.)  Certainly.  We  will  come  to  that. 
Tlie  horizontulity  1  maintain  is  the  same,  though  the  body  rises  and  falls  ;  but  this 
up  and  down  motion  of  which  so  much  has  been  said,  which  is  supposed  to  disturb 
the  stomach,  as  we  all  fancy  it  does,  is  a  motion  that  has  yet  not  been  fully  investi- 
gated. I  think  common  sense  will  tell  you  tliat  its  amount  must  vary  with  the  size 
of  the  waves  and  the  size  of  the  ship.  For  instance,  if  you  stand  in  a  dock  where 
there  is  a  slight  ripple,  and  watch  bits  of  straw  and  cork  and  so  on  floating  about, 
you  will  see  the  cork  at  one  moment  on  the  top  of  the  ripple,  and  at  another  moment 
at  the  bottom,  rising  and  falling  the  total  height  of  the  wave  or  ripple.  But  a  great 
merchantman  lying  there  would  be  absolutely  motionless,  the  motion  of  the  w^ater, 
though  acting  very  perceptibly  on  the  cork,  would  be  quite  insufficient  to  make  her 
rise  and  fall  at  all :  therefore  it  is  evident  that  that  motion  is  dependent  on  the  size 
of  the  w^ave  as  related  to  the  size  of  the  ship,  and  the  larger  the  ship,  other  things 
being  equal,  the  smaller  will  be  the  motion.  I  have  not  met  with  anybody  yet 
wdio  has  deteimined  the  amount  of  this  motion,  and  I  shall  be  very  glad  if  Captain 
Selwyn  can  tell  me  if  a  measure  of  that  motion  has  ever  been  made.  I  am  inclined 
to  think  not.  I  am  inclined  to  think  it  has  been  so  difficult  to  eliminate 
the  other  motions  with  which  it  may  be  confounded,  that  no  measure  has  ever 
been  obtained  of  that  particular  motion,  namely,  the  motion  of  vertical  transla- 
tion. I  still  maintain  that  with  the  gun  mounted  in  the  ordinary  way,  you 
are  subject  to  angular  deviation,  whilst  with  the  gun  mounted  in  Mr.  Bessemer's 
"way,  you  are  subject  to  linear  differences,  and  tliey  are  totally  different.  There- 
fore, I  dismiss  the  rise  and  fall,  because  they  amount  to  a  quantity  that 
is  small  compared  with  what  you  may  expect  from  any  kind  of  gunnery  at  sea  at 
present.  As  for  the  side  motion,  that  would  have  no  influence  upon  tlie  horizon- 
tality,  which  is  the  main  point.  Then  Captain  Selwyn  spoke  of  the  impossibility  of 
firing  guns  to  windward  on  account  of  the  obstruction  of  the  ship's  side.  Of  course 
it  w^ould  not  do  for  a  man  to  shoot  through  his  own  ship,  but  I  was  not  alluding  to 
guns  shooting  athwart  ships.  (Captain  Selwyx  :  Just  the  same.)  I  deal  in  my 
paper  with  end-on  fire.  A  gun  in  the  bow  has  nothing  to  fear  from  the  sides  of  the 
ship  :  it  is  clear  of  all  obstructions.  I  advocate  this  contrivance  of  Mr.  Bessemer's  as 
peculiarly  adapted  to  bow  guns.  I  have  said  so  in  my  paper,  and  of  course  with  a 
Idow  gun  you  are  not  exposed  to  any  obstruction  whatever.  If  it  is  necessary  to  use 
the  gun  athwart  ships,  then  either  the  ship  must  be  made  to  suit  those  conditions,  or 
you  must  wait  till  tlie  roll  xakes  place,  and  you  can  clear  the  side,  or  not  shoot  at  all. 
T^hen  Captain  Selwyn  said  it  Avould  be  very  inconvenient  for  the  gunner  who  might 
be  supposed  to  be  on  the  fixed  part  of  the  ship  to  rise  and  stoop  to  take  aim,  but  I 
am  supposing  a  state  of  things  where  people  have  not  got  to  take  aim.  The  gun  fires 
itself  if  necessary,  and  dispenses  altogether  with  aiming.  I  have  particularly  stated 
in  my  paper  that  Mr.  Bessemer  has  a  contrivance,  which  he  has  been  kind  enough  to 
show  me,  and  I  think  I  have  not  incorrectly  said  that  contrivance  wdll  enable  the  gun 
to  fire  itself,  wdien  it  arrives  at  the  inclination  due  to  the  distance  of  the  object  fired  at. 
(Captain  Selwyn  :  Are  we  to  understand  when  the  object  is  changed  or  merely 
when  it  is  horizontal  ?)  When  it  is  horizontal.  Of  course  this  contrivance  is  not 
endowed  with  optical  powers,  but  something  very  near  it.  Captain  Selwyn  has 
referred  to  Mr.  Elder,  of  whose  communication  1  did  not  know,  who  he  says  has 
solved  the  question  of  stability  of  platform  as  derived  from  the  external  form  of 
the  ship.  I  have  before  me  an  ofiicial  document  drawn  up  by  some  of  the  most  dis- 
tinguished seamen,  engineers,  and  mathematicians  of  England,  wliieli  goes  to  say 
that  hitherto,  that  is  up  to  1871,  those  two  things,  namely  steadiness  of  j^latforiu 
and  stability  or  safety,  had  not  been  reconciled  by  means  of  external  form.  If  they 
have  since  been,  I  am  very  glad  indeed  to  hear  it.    Torpedoes,  Captain  Selwyn 


ON  THE  PPaNCIPLE  OF  THE  BESSEMER  SALOOX. 


857 


admits,  arc  irresistible,  and  T  am  very  happy  to  lioar  from  him, — for  though  we  differ 
on  some  points,  I  have  the  greatest  respect  for  his  opinion  as  I  have  for  liimself, — tliat 
he  is  favourable  to  a  great  development  of  gunboats.  Of  course  it  is  difficult  to  fore- 
see what  may  be  the  result  of  new  improvements,  but  it  scms  to  me  that  this  is  tlie 
direction,  that  this  contrivance  is  likely  to  be  first  emj)loyed  in  the  perfecting  of  gun- 
boats, and  if  it  does  that,  it  will  have  done  a  great  deal.  I  have  fdlenfoul  of  ar]Mour 
because  I  am  not  at  all  singular  in  feeling  that  armour  has  placed  us  in  great  diffi- 
culties ;  but  unquestionably  there  were  strong  reasons  for  having  recourse  to  it,  and 
having  recourse  to  it  was  quite  justifiable  at  the  time.  But  as  we  are  advancing  in 
knowledge  and  power,  we  have  to  revise  arrangements  which  formerly  were  thought 
very  judicious,  and  I  think  in  the  words  of  the  report  of  tlie  Committee  on  jNaval 
Designs,  and  as  I  say  in  my  paper,  quoting  the  opinion  of  the  most  distinguislied 
authorities  composing  that  CommittL'o,  "  the  time  is  approaching  when  the  supe- 
"  riority  of  the  gun  will  be  final  and  definitive." 

The  Chairman  :  If  the  discussion  on  the  paper  has  been  rather  discursive,  per- 
haps it  is  owing  to  the  fact  that  the  subject  was  so  entirely  new,  and  that  the  paper 
itself  took  a  rather  wide  range.  Colonel  Strange  perha]is,  as  a  scientific  man,  has 
looked  further  forward  than  any  of  iis  were  prepared  to  join  him  in  looking  forward, 
and  we  as  practical  men  have  been  ratlier  anxious  for  those  postulates  about  which  he 
spoke.  Captain  Dawson  said,  and  many  naval  men  will  agree  with  him,  that  we 
ratlier  prefer  a  slight  roll  at  sea  to  having  no  roll  at  all.  I  think  I  may  venture  to 
add  another  explanation  to  that,  viz.,  that  what  we  like  is,  that  when  there  is  any 
roll  at  all,  it  should  be  a  roll  with  a  certain  amount  of  amplitude  ratlier  than  a  short 
one;  that  what  we  do  not  like  is,  that  the  ship  should  take  a  sliglit  in-lination  of 
about  three  degrees,  then  oscillate  backwards  and  forwards  over  one  degree  ;  then 
take  a  roll  in  the  oj)posite  direction  of  three  degrees,  and  oscillate  backwards  and  for- 
wards one  degree.  That  is  what  we  do  not  like,  because  we  rarely  cover  our  object ; 
but  what  we  do  like  is,  that  we  should  roll  steadily  and  gradually  through  three  or 
four  degrees,  so  that  we  should  be  repeatedly  covering  our  obje:ts  and  having 
repeated  opportunities  of  fire.  Then  again,  I  must  say  I  think  Colonel  Strange  has 
convinced  iis  that  the  rolling  and  pitching  are  the  only  two  movements  which  have 
to  be  made  up  for  by  such  a  platform.  There  is  the  movement  of  rising  and  falling, 
and  the  movement  of  translation.  The  movement  of  translation  will  very  largely 
affect  any  instrument  which  has  hitherto  been  constructed  (except  that  of  Professor 
Smytlie)  to  guide  the  eye  and  judgment  of  the  man  whose  hand  guides  the  move- 
ment of  the  platform.  Any  instrument  hitherto  constructed,  except  that  of  Professor 
Smythe,  will  always  partake  of  the  inequality  of  the  platform  to  the  wave  surface. 
Mr.  Froude  is  going  to  read  a  paper  on  the  subject  shortly,  so  that  I  will  not  allude 
further  to  it. 

I  have  now  to  ask  you  to  return  your  thanks  to  Colonel  Strange. 


Monday,  April  7tli,  1873. 

Rear-Admieal  Sir  ASTLEY  COOPER  KEY,  K.C.B.,  F.R.S.,  in  the 
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APPARATUS  FOR  AUTOMATICALLY  RECORDING  THE 
ROLLING  OF  A  SHIP  IN  A  SEA-WAY,  AND  THE  CON- 
TEMPORANEOUS WAVE-SLOPES. 

By  William  Froude,  Esq.,  M.A.,  F.R.S. 

I  PROPOSE  to  explain  an  automatic  instrument  I  have  made  for  record- 
ing some  of  the  more  important  phenomena  connected  with  the  rolling 
of  ships  at  sea:  In  order  to  explain  the  objects  for  which  it  is  neces- 
sary that  these  phenomena  should  be  recorded,  it  will  be  desirable  that 
I  should  set  forth  in  outline,  some  of  the  leading  principles  on  which 
the  rolling  of  ships  depends.  I  would  mention,  however,  at  the  outset, 
that  the  record  given  by  the  more  special  portion  of  this  apparatus  de- 
pends for  its  accuracy  on  simple  mechanical  principles,  and  is  in  no  way 
dependent  on  the  correctness  of  any  theoretical  assumption,  yet  its 
operation,  as  a  whole,  is  specially  relevant  to  the  principles  referred  to,, 
and  its  records  will  be  specially  suitable  for  testing  the  theory  to  which 
the  principles  seem  to  point.  I  need  scarcely  observe  that  the  deter- 
mination of  the  causes  of  the  rolling  of  ships  is  an  important  and 
essential  step  towards  the  discovery  of  remedies  for  the  evil. 

In  considering  the  rolling  of  ships,  the  primary  question  is,  why 
does  the  passage  of  a  wave  cause  the  ship  to  roll  ?    In  what  precise 
manner  does  the  peculiar  deformation  of  the  surface  of  water  called 
wave,  impress  rolling  motion  upon  a  ship  ? 

To  consider,  in  detail,  the  various  actions  of  each  portion  of  the  wave- 
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water,  would  involve  complication  ;  hut  these  all  resolve  themselves  into  a 
total  which  is  very  simply  expressed  by  the  proposition  that  the  ship 
tries  to  place  itself  upright  to  the  slope  of  the  wave,  for  the  same  reason 
and  with  the  same  energy  as  she  tries  to  place  herself  upright  to  the 
level  surface  of  smooth  water.  This  may  at  first  sight  seem  a  little 
paradoxical ;  but  it  sounds  more  reasonable  when  it  is  suggested  that 
the  ship  desires  to  place  herself  in  this  sloping  position  on  the  slope  of 
a  wave,  in  obedience  to  substantially  the  same  set  of  conditions  as  those 
which  cause  the  water  itself  to  assume  this  sloping  position.  In  fact  it 
correctly  expresses  the  effect  of  waves  on  bodies  floating  upon  them,  to 
say,  that  the  apparent  direction  of  the  force  of  gravity,  is  square  to  the 
surface  of  the  wave.  This  apparent  alteration  of  the  vertical  direction 
of  gravity,  which  causes  the  water  to  stand  temporarily  sloping  instead 
of  level,  and  causes  bodies  floating  on  its  surface  to  try  to  become 
perpendicular  to  this  slope  instead  of  truly  vertical,  is  due  to  the 
translatory  sideways  accelerations  involved  in  the  motion  of  the  particles 
of  which  the  wave  consists. 

This  effect  may  be  illustrated  by  a  plumb-line.  If  its  point  of 
attachment  is  stationary,  the  plumb-line  will  hang  vertically,  but  if 
the  attachment  be  ac- 


celerated sideways,  the 
plumb-line  will  hang 
askew  as  long  as  the 
acceleration  is  con- 
tinued, the  direction  of 
the  suspending  line 
indicating  what  I  have 
termed  the  apparent 
direction  of  gravity  at 
the  plumb-bob.  If,  for 
the  plumb-bob,  a  cup 
of  water  is  substituted, 
it  will  be  seen  that  the 
surface  of  the  water  in 
it  will  be  always  square 
to  this  apparent  direc- 
tion of  gravity,  and  the 
slope  thus  impressed 
on  the  water,  is  closely 
analogous  to  the  slop- 
ing surface  of  the  wave. 
Eor  just  as  the  acce- 
leration sideways  of 
the  particles  of  water 
in  the  cup,  causes  the 
surface  of  the  water  in 
the  cup  to  be  sloping, 
so  the  acceleration  side- 
ways of  the  particles 
of   water   forming  a 


Fia  1. — Experiment  oe  Eloat  in  Suspended  Cup. 


a.  Point  of  suspension  being  accelerated  sideways  from  left  to 

right. 
h.  Suspending  lines. 

c.  Cup. 

d.  Surface  of  water  in  cup  perpendicular  to  the  line  of  suspension, 

or  the  apparent  direction  of  gravity. 

e.  Float  in  the  water. 

/.  Short  mast  in  the  float  carrying 

g.  A  small  plumb-bob  which  hangs  in  conformity  wdth  the  apparent 
direction  of  gravity,  and  thus  at  right  angles  to  the  surface  of 
the  water. 
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origin  of  tlie 
sliown  by  the 
pendecl  vessel. 


wave,  causes  tlie  surface  of  the  wave  to  be  sloping.  And  the  analogy 
may  be  carried  furtljer,  by  placing  on  the  water  in  the  cup,  a  float 
having  a  small  mast  from  which  a  plumb-bob  hangs ;  then  when  the 
cup  is  swung  about  as  before,  not  only  does  the  water  in  the  cup  stand 
perpendicular  to  the  line  of  suspension,  but  the  float  continues  upright 
to  the  surface  of  the  water,  as  also  does  the  plumb-line  hanging  within 
it  (see  Fig.  1).  In  trying  this  experiment  it  is  essential  that  the  float 
should  be  very  stable  and  the  plumb-bob  one  of  "  short  period,"  so  that 
they  should  instantaneously  assume  the  varying  inclinations  impressed 
on  them  by  the  varying  external  forces  we  are  examining. 

This  proposition  that  the  apparent  direction  of  gravity  is  square  to 
the  surface  of  the  water,  which  thus  simply  and  directly  describes  the 
rocking  forces  administered  to  a  ship  by  the  waves,  is 
above  experiment  to  be  true  of  the  water  in  the  sus- 
That  it  also  holds  good  in  the  case  of  a  body  floating 

on  waves  is  demonstrable 
Fig.  2.— Expeeimeis^t  oe  Float  in  Waves.     by  theory,  and  I  have  also 

shown  it  by  an  experiment 
with  the  float  and  plumb- 
line.  In  this  case  the  float 
consisted  of  a  cork  ring 
like  a  life-buoy,  about  four 
inches  in  diameter,  and 
was  placed  among  waves 
of  various  form  (see  Fig. 
2).  In  one  case  I  placed  it 
in  waves  breaking  on  a 
beach,  and  I  could  see  it 
on,  or  rather  under,  the 
overhanging  crest  of  a 
breaking  wave,  and  even 
in  this  case  the  plumb-line 
was  pointing  rigorously 
square  to  the  surface  of  the 
water,  although  that  sur- 
face was  actually  facing 
downwards  (see  Fig.  3). 

The  condition  of  things, 
then,  under  which  it  hap- 
pens that  a  ship  is  set  in 
rolling  motion,  and  from 
which  she  derives  that  mo- 
tion, when  floating  in  wave- 
with  that  under  which  she  remains 
the  fact,  that,  whereas  in  still 


€.  Float  made  of  a  cork  ring. 
/.  Short  mast  in  the  float  carrying. 

g.  A  small  ijlumb-bob  which  hangs  in  conformity  with  the 
apparent  direction  of  gravity,  and  thus  at  right  angles  to 
the  surface  of  the  water. 


Fig. 


3. — Experiment  oe  Float  in  Beeaking 
Wave, 


€.  Float  made  of  a  cork  ring. 
/.  Short  mast  in  the  float,  carrying 

(J.  A  small  plumb-bob  which  hangs  in  conformity  with  the 
apparent  direction  of  gravity,  and  thus  at  right  angies 
to  the  surface  of  the  water. 


disturbed  water,  as  contrasted 
at  rest  in  undisturbed  water,  is 
water,  the  attitude  into  which  the  pressure  of  the  water  perpetually 
tends  to  force  her,  is  constant  and  unchanging,  in  v/ave-water,  on  the 
contrary,  this  altitude  is  continually  varying.  It  is  in  the  constantly 
defeated  attempt  to  attain  the  attitude  of  rest,  that  the  ship  among 
waves  is  perpetually  changing  her  attitude ;  and  since  this  attitude  is 
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the  sliip's  position  of  momentary  equilibrium,  that  is  to  say,  her  right 
position  for  the  moment ;  and  since  it  is  the  fact  that  when  she  deviates 
from  it  by  a  given  amount,  the  force  which  urges  her  towards  it,  is  the 
same  as  that  which  tends  to  riglit  her,  when  similarly  inclined  in  still 
water,  it  may  be  conveniently  termed  a  righting  force,  and  I  shall 
speak  of  it  thus,  even  though  it  may  be  occasionally  urging  the  ship 
into  an  inclined  position,  as  it  must  do  when  she  is  more  upright  than 
if  at  right  angles  to  the  wave  slope. 

Were  the  ship  perfectly  rapid  in  her  movements,  if,  that  is  to  say, 
she  possessed  an  infinitely  powerful  righting  force  when  inclined  in 
still  water,  or  were  her  moment  of  inertia  (that  is  to  say  her  momentum 
as  a  fly-wheel)  infinitely  reduced,  she  would  then  at  once  attain  this 
attitude  of  rest,  not  by  being  stationary,  but  by  keeping  pace  precisely 
with  the  changing  inclinations  of  the  wave  slope.  But  inasmuch  as 
the  force  which  urges  her  is  necessarily  finite,  and  her  moment  of 
inertia  necessarily  considerable,  she  is  always  involved  in  adventitious 
and  additional  movements,  sometimes  overrunning,  sometimes  falling 
short  of  the  position  she  is  seeking ;  and  thus  instead  of  following  the 
motions  of  the  waves  like  a  raft,  or,  like  the  experimental  floats,  the 
ship  "rolls." 

The  principle,  then,  out  of  which  the  rolling  motion  is  developed,  is 
profoundly  simple  ;  it  is  certain  that  it  exists  and  must  operate.  It  is 
what  Herschel  has  called  a  "  vera  causa."  Whether  its  operation  is 
sufficient  to  account  for  and  explain  the  rolling  which  a  given  ship  will 
undergo  when  exposed  to  a  given  wave — whether  in  fact  it  is  only  a 
collateral  cause,  not  the  cause  of  the  rolling,  is  a  question  which  can  onl^y 
be  answered  by  counting  up  its  proper  effects  by  the  known  laws  ot 
dynamics,  and  comparing  them  with  the  results  which  actually 
ensue. 

It  will  be  said  tliat  out  of  the  multitudinous  and  confused  inclina- 
tions wdiich  the  surface  of  the  sea  presents,  it  is  impossible  to  evoke 
order  and  uniformity  enough  to  render  the  case  amenable  to  treatment 
by  ordinary  mathematical  processes.  And  this  is  undoubtedly  true  to 
a  considerable  extent,  though  to  a  less  extent  than  might  be  i?rimd  facie 
supposed. 

It  is  true  that  we  cannot  by  any  method,  mathematical  or  other, 
predict,  when  a  ship  is  despatched  on  a  given  voyage,  precisely  how 
much  rolling  she  Avill  experience,  partly  because  we  cannot  predict 
wdiat  seas  she  will  encounter;  partly  also  because  no  doubt  the  seas 
she  does  encounter  will  be  of  such  unknown  irregularity,  that  we 
cannot  hope  to  appreciate  their  absolute  effects. 

But  this  difficulty  is  at  least  a  conclusive  answer  to  those  ^^■ho, 
without  having  even  a  definite  locus  standi  as  a  basis  of  thought,  who, 
even  discountenancing  the  existence  of  such  a  locus  standi,  are  yet  ready 
to  advance  definite  and  confident  predictions  about  the  behaviour  of 
individual  ships. 

I  do  not  advert  to  men  of  large  and  varied  experience,  who  attempt 
cautiously  to  educe  rules,  by  induction,  from  the  facts  which  their  expe- 
rience has  supplied  to  them.  Yet  even  to  them  I  w^ould  appeal  not  to 
rely  in  this  case  with  too  confident  preference  on  conclusions  which 
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experience,  taken  alone,  and  ungaided  by  established  laws,  may  seem 
to  them  to  have  justified. 

For,  confidence  in  conclusions  which  such  experience  induces  men 
to  form,  is  nowhere  so  ill-placed  as  wdiere  the  surroundings  of  the 
question  are  multitudinous  and  complex ;  since  in  such  cases  it  is 
almost  impossible  to  select  with  certainty,  by  experience  unenlightened 
by  theory,  which  out  of  those  surroundings  is  the  real  governing  con- 
dition of  the  problem.  And  on  this  ground  I  invite  even  those  whose 
experience  may  have  least  inclined  them  to  agree  with  me,  to  join  me 
in  tracing'  from  the  vera  causa  which  I  have  explained,  the  consequences 
which,  with  a  very  near  approach  to  exactness,  must  follow  from  it,  by 
applying  to  it  the  known  laws  of  dynamics  and  the  known  laws  of 
wave  motion. 

Our  problem  is  this.  Given  the  rate  at  which  the  wave  on  which 
the  ship  rests,  broadside  on,  changes  its  inclination  in  transitu,  and 
given  the  rate  at  which  the  ship  will  change  her  inclination  when 
exposed  to  a  righting  or  inclining  force  of  given  magnitude,  what  will 
be  the  rate  of  change  and  the  total  amount  of  motion  which  will  ensue 
as  wave  after  wave  passes  nnder  her? 

In  the  first  place,  the  laws  which  govern  the  motion  of  regularly 
formed  waves,  are  now  very  well  known,  and  are  reducible  into  tractable 
mathematical  expressions. 

The  rate,  in  terms  of  time,  at  which  the  slope  of  a  w^ave  in  transitu 
varies,  is  almost  exactly  the  same  as  that  at  which  the  inclination  of  an 
ordinary  pendulum  varies — quite  nearly  enough  to  be  used  in  the 
investigation  of  this  problem. 

The  rate,  in  terms  of  time,  at  which  the  ship  will  change  her  position, 
also  admits  of  being  exactly  calculated,  given  her  form  and  the  dis- 
position of  her  weights  on  the  one  hand,  and  the  actual  force  on  the 
other. 

This  branch  of  the  problem,  however,  is  perhaps  best  elucidated  by 
tracing  the  actions  on  which  it  depends  as  exhibited  by  a  ship  when  set 
oscillating  in  still  water. 

Let  us  suppose  the  ship  to  be  hove  down  artificially  to  the  successive 
inclinations,  lO  ^0  3^,  &c.,  by  means  of  a  succession  of  inclining  forces 
acting  on  a  lever  of  given  length,  and  that  the  successive  forces  em- 
ployed are  iF  sF,  &c.  Kow  if  on  a  base  line  we  mark  off  a  series  of 
spaces  which,  dating  from  the  same  zero  point,  represent  to  scale  the 
successive  inclinations,  and  plant  at  the  end  of  each,  an  ordinate  which 
represents  to  scale  the  corresponding  force,  the  tops  of  the  ordinates,  in 
effect,  constitute  a  line  which  is  called  the  "  curve  of  stability." 

This  curve  represents  in  fact  the  variation  of  the  righting  or  inclin- 
ing force  in  terms  of  the  inclination,  and  it  inevitably  follows  from  the  \ 
principles  on  which  the  stability  depends,  that  up  to  some  consider? bla 
inclination  the  righting  force  is  exactly  proportioned  to  the  inclination, 
and  for  the  purposes  of  the  present  explanation  it  will  be  assumed  that 
this  law  holds  good  up  to  any  inclination  that  the  ship  can  in  fiict  reach. 
The  assumption  involves  so  little  error  under  ordinary  circumstances, 
that  the  results  deduced  by  help  of  it  may  be  regarded  as  typical. 

Such  then  is  the  force  which,  in  still  water,  tends  to  right  a  ship 
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wlien  slie  is  forcibly  inclined.  It  has  liere  been  viewed  as  a  simple  fact  de- 
termined by  an  experiment  performed  on  the  sbip  herself;  but  it  may 
also  be  arrived  at  by  calculations  based  on  the  ship's  form  and  the  dis- 
tribution of  her  weights,  and  may  be  expressed  in  terms  of  the  ele- 
mentary conditions  inherent  in  the  ship's  form  and  displacement, 
namely,  her  weight,  and  her  metacentric  height,  that  is  to  say,  the 
distance  between  her  metacentric  and  her  centre  of  gravity."^'  We 
have  next  to  see  what  are  the  rotational  motions  which  this  rotational 
force  will  impose  on  the  ship  under  the  various  conditions  under  which 
it  is  free  to  operate,  excluding  for  the  present  the  collateral  action  of 
what  is  commonly  termed  "  the  resistance  of  the  water,"  and  we  will 
consider  these  motions  first,  as  they  are  exhibited  and  measured  by  the 
ship's  behaviour  in  still  water. 

When  the  ship  after  having  been  hove  down,  as  described  in  still 
water,  is  released  and  thus  allowed  to  right  herself,  the  rate  at  which 
she  will  do  so  is  proportioned,  directly,  to  the  righting  force  at  the 
instant,  and  inversely,  to  her  moment  of  inertia,  that  is  to  say,  her 
momentum  regarding  her  as  a  fly-wheel;  and  she  will  proceed  thus 
with  accelerated  speed  till  she  reaches  the  upright  position  (which 
she  w^ill  pass  through  with  a  maximum  velocity),  and  travel  onwards 
with  retarded  speed  till  she  reaches  an  inclination  opposite  to  that 
from  which  she  departed,  and  indeed  equal  to  it  but  for  the  surface- 
friction,  keel-resistance,  &c.,  she  has  encountered  in  transitu^  and  which 
for  the  present,  as  has  been  said,  it  will  be  convenient  to  treat  as  non- 
existent. Thus  she  will  continue  to  oscillate  like  a  frictionless  pen- 
dulum. 

The  time  expended  in  the  complete  transit  will  clearly  be  the  greater 
for  a  given  total  arc  traversed,  in  proportion  as  the  force  employed  is 
weaker,  and  the  moment  of  inertia  is  greater.  But  if  we  compare  the 
times  expended  in  the  transit  by  a  given  ship,  according  as  the  arcs  are 
large  or  small,  the  condition  that  the  righting  force  is  directly  pro- 
portioned to  the  inclination,  shows  at  once  that  the  time  will  be  the 
same  whether  the  arc  is  large  or  small,  because  in  traversing  the  larger 
arc,  both  the  acceleration  and  the  accumulated  velocity  will  be  greater 
exactly  in  proportion  as  the  space  to  be  traversed  is  greater. 

This  is  in  fact  the  essential  condition  of  isochronism  in  oscillation, 
and  in  virtue  of  this  it  happens  that  with  a  given  ship,  as  with  an  ordi- 
nary pendulum  of  given  length,  the  time  occupied  in  performing  a  given 
complete  oscillation  or  single  swing,  is  within  practical  limits  the  same, 
whether  the  arc  of  oscillation  be  large  or  small.  It  is  here  convenient 
to  observe  that  the  time  occupied  b}^  a  double  oscillation  is  called  the 
period,"  because  it  virtually  completes  the  circuit,  bringing  the  oscil- 
lating body  back  to  the  position  and  conditions  from  which  it  took  its 
departure  ;  and  the  "  period  "  is  perhaps  to  be  regarded  as  the  funda- 
mental or  standard  unit  of  desisfnation  in  most  in vesti orations  allied  to 
this ;  but  as  the  iialf-period,  or  time  of  a  single  swing,  appears  to 

*  This  is  commonly  formulated  as  follows : — F  =  WM.0,  where  F  is  the  force, 
supposed  to  act  with  an  unit'  of  leverage,  W  the  ship's  weight,  M  her  metacentric 
height,  and  Q  the  inclination. 
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me  a  more  convenient  unit  in  this  particular  investigation,  I  adopt 
it  in  preference,  calling  it  the  ''time  of  oscillation." 

It  is  easy  to  see  that  the  rate  of  acceleration  at  any  instant  under  a 
given  righting  force  is  completely  expressible  for  a  given  ship  in  terms 
of  her  half  period  or  "  time  of  oscillation."  And  it  is  convenient  to  ex- 
press it  thus,  because  the  time  of  oscillation  is,  per  se,  simply  deter- 
minable by  oscillating  the  ship  in  still  water  ;  though  it  must  be  added, 
that  like  the  righting  forces  in  still  water,  it  may  also  be  arrived  at  by 
the  somewhat  lengthy  and  laborious  calculations*  necessary  for  determin- 
ing her  curve  of  stability,  and  her  moment  of  inertia,  from  the  distribu- 
tion of  her  weights. 

Thus,  then,  as  by  inclining  the  ship  forcibly  in  still  water  we  may 
measure  absolutely  the  force  which  at  any  given  inclination  urges  her 
towards  the  upright  position,  we  may  by  observing  her  time  of  oscilla- 
tion when  allowed  to  oscillate  in  still  water,  learn  exactly  at  what  rate 
she  will  acquire  rotational  velocity  in  any  direction  in  terms  of  tht? 
rotational  force  which  at  the  instant  urges  her  in  that  direction ;  and 
we  may  proceed  to  import  these  considerations  into  the  study  of  her 
behaviour  when  acted  on  by  waves.  I  will  again  observe  that  the 
operation  of  resistance  is  still  excluded  from  the  enquiry. 

JSTow  in  virtue  of  principles  which  have  been  already  explained,  the 
ship  having  for  an  instant  a  given  inclination  relative  to  the  wave 
slope,  will  experience  the  same  righting  force  tending  to  destroy  that 
inclination,  as  she  experiences  when  in  still  water  she  has  the  same 
inclination  absolutely,  or  with  reference  to  the  horizon.  And  hence  the 
rate  and  the  direction  of  the  acceleration  which  she  experiences  will  be 
the  same  in  both  cases,  in  terms  of  the  inclination  to  which  it  is 
due;  and  as  the  inclination  relatively  to  the  wave  slope  is  the  difference 
between  the  ship's  absolute  inclination  and  the  slope  of  the  wave,  we 
are  able  to  express  the  accelerationf  at  each  instant,  in  very  simple 

^  Assuming  the  moment  of  inertia  and  metacentric  height  to  have  been  deter- 
mined by  the  calculations  referred  to,  then  calling  the  time  of  oscillation  T,  the 
radius  of  gyration  p,  the  metacentric  height,  as  before,  M,  and  the  force  of  gravity, 

f/,  the  formula  for  T  is  T  =  '  ^^^^     ^^^^  have  been  simply  determined  by  the 

still  water  experiment,  as  described,  and  this  result  is  per  se  available. 

In  any  case,  by  the  laws  of  isochronous  oscillation,  the  equation  of  angular  accele- 

ration  in  still  water  is  —  — ^  =—0,6  being  the  inclination  at  the  instant.  The 

Clt  JL 

negative  sign  of  the  dilferential  corresponds  with  the  circumstance  that  the  accele- 
ration is  always  tending  to  diminish  0. 

t  The  equation  of  angular  acceleration  for  the  ship  broadside  to  the  waves  is  thus 

—  —  =  —(6^0'),  6^  being  the  inclination  of  the  w^ave  slope  at  the  instant.  Now, 

(It''  JL" 

the  wave  curve  may,  wdth  close  approximation  to  truth,  be  regarded  as  a  curve  of 
sines,  if  we  take  the  height  to  be  as  small  compared  with  its  length  as  it  usually  is  in 
large  waves  ;  and  under  these  conditions,  if  9'  be  the  inclination  of  the  steepest  part 
of  the  wave  slope,  and  'T  the  half  period  of  the  wave,  it  follows  that  approximately 

6'  =      sin       so  that  the  complete  equation     "~  ^  ~  ^       ~"  ®'  /^■') 

The  integration  is  somewhat  lengthy,  nor  need  it  or  its  results  be  formally  given 
here.    The  object  of  giving  the  fundamental  equation  is  simply  to  show  in  complete 
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torms,  since,  as  has  been  pointed  out,  the  slope  of  the  wave  at  each 
instant  is  easily  expressible  in  terms  of  time. 

The  working  out  of  the  conditions  tells  us  what  will  be  the  ship's 
inclination  and  angular  velocity  at  any  future  instant,  given  the  steep- 
ness of  the  waves  and  the  ratio  of  their  period  to  the  period  of  the 
ship,  and  given  her  inclination,  her  angular  velocity,  and  her  position 
on  the  wave,  at  the  instant  from  which  the  lapse  of  time  is  counted. 

The  simplest  form  to  which  the  solution  can  be  reduced,  arises  under 
the  limiting  conditions  that  at  this  point  of  departure  the  ship  is 
stationary  and  upright,  and  is  either  at  the  crest  or  hollow  of  the  wave 
when  the  slope  is  zero  ;  and  the  results  of  this  form  of  the  solution  Avill 
be  taken  as  typical,  and  their  principal  features  will  be  presently  traced. 

It  is,  however,  instructive  and  perhaps  necessary,  to  explain  that 
if  the  solution  is  taken  without  any  limiting  conditions  (namely, 
on  the  assumption  that  the  ship  when  started  at  the  zero  point  of  wave- 
slope,  possessed  any  assignable  inclination  and  angular  velocity),  the 
completely  general  results  that  it  presents  are  connected  by  a  very  simple 
and  interesting  relation  with  those  obtained  under  the  simpler  form  of 
solution.  For,  the  ship's  initial  inclination  and  angular  velocity  at  the 
level  starting  point  may  be  regarded  as,  potentially,  part  of  a  definite 
oscillation,  which,  if  continued  independently  in  still  water,  would  have 
assigned  to  her  a  definite  inclination  and  angular  velocity  at  every 
future  instant.  'Now  the  interesting  aspect  of  the  general  solution 
which  I  refer  to  is  this :  the  prospective  movements  which  it  assigns 
to  the  ship  are  the  same  as  we  should  arrive  at  by  combining  those 
which  are  potentially  due  at  each  instant  to  the  equivalent  still  w^ater 
oscillation,  with  those  due  to  the  operation  of  the  wave  series  under 
the  operation  of  the  limiting  conditions  which  give  rise  to  the  simple 
form  of  the  solution.  The  total  result  at  any  future  instant  consists 
of  that  which  the  wave-slopes  would  have  imposed  on  the  ship  inde- 
pendently of  her,  initial  inclination  or  velocity,  added  to  that  which 
the  initial  inclination  and  velocity  would  have  imposed  on  her  in 
still  water  or  iodependently  of  any  wave-slope,  hence  it  is  sufficient 
to  regard  the  results  of  the  simple  form  of  the  solution  as  typical. 

The  principal  results  arrived  at  are  entirely  common-sense  in  their 
character,  and  such  as  may  be  readily  apprehended  by  any  mind  well 
trained  in  dynamical  reasoning. 

The  most  striking  and  the  most  important  of  them  is  the  conclusion 
that  when  the  waves  which  act  on  the  ship,  have  the  same  period  as 
the  ship  herself,  the  range  of  her  oscillation  will  receive  an  increment 
of  definite  and  constant  magnitude,  wave  by  wave,  so  that  in  the  transit 
of  a  few  waves  she  must  be  infallibly  overset.  I  have  myself  produced 
this  result  by  artificially  generated  waves  of  definite  period,  acting  on 
a  float  so  shaped  as  to  oscillate  with  a  minimum  of  resistance,  and  with 
the  same  period ;  it  was  invariably  overset  by  the  transit  of  four  or 

shape  the  circumstance  that  the  whole  mathematical  theory  of  unresisted  rolling  can 
be  worked  out  in  reference  to  any  individual  ship  on  the  basis  of  experiments  which 
may  be  performed  wdth  her  in  still  w^ater.  It  will  be  seen  farther  on  that  the 
same  mode  of  procedure  is,  with  ercn  greater  appropriateness,  available  for  the 
treatment  of  the  difficulties  which  belong  to  the  subject  of  resistance. 
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five  waves.  And  this  is  what  would,  in  fact,  certainly  happen  to  ships 
under  the  conditions  named,  if  it  were  not  that  their  oscillations  are,  in 
fact,  performed  in  a  resisting  medium,  and  that  their  range  is  thus 
restricted  by  a  growing  force  which  will,  in  most  cases,  neutralise  the 
increment  before  the  fatal  result  ensues.  But  this  branch  of  the  subject 
has  been,  for  the  present,  thrown  out  of  the  question,  and  will  be 
noticed  presently.  At  present  it  is  enough  to  point  out  how  thoroughly 
this  conclusion,  at  least  in  its  general  form,  accords  with  common 
experience,  which  tells  us  that  if  we  wish  to  create  the  greatest 
amount  of  oscillation  in  a  body  capable  of  it,  we  must  repeat  the  im- 
pulses, oscillation  by  oscillation,  and  in  exact  harmony  with  the  phases 
of  the  motion.  It  will  be  in  the  experience  of  many  JsTaval  Officers 
especially,  that  even  the  largest  ships  may  be  worked  up  to  an  oscil- 
lation of  very  considerable  range  by  running  the  crew  from  side  to 
side,  if  only  the  runs  are  exactly  timed  to  the  recurring  motion.^ 

The  increment  of  range  which,  but  for  resistance,  co-periodic  waves 
would  impose  on  the  ship,  wave  slope  by  wave  slope,  or  oscillation  by 

oscillation,  is  ^  (or  about  1^-)  times  the  inclination  of  the  wave  at  its 

steepest  part,  so  that  on  a  wave,  the  steepest  part  of  which  has  6°  of 
inclination,  each  oscillation  would  carry  the  ship  9"  farther  than  its 
predecessor. 

While  this  form  of  co-periodic  oscillation  is  in  progress,  the  ship's 
maximum  inclination  must  always  occur  when  she  is  at  the  top  and 
bottom  of  the  wave,  and  she  is  just  at  the  middle  of  her  swing  when 
the  mid-height  of  the  wave  passes  her. 

The  result  which  is  thus  produced  by  co-periodic  waves,  is  the  most 
complete  form  of  what  is  termed  "  cumulative  rolling." 

But  cumulative  rolling  will  also  be  produced  by  waves  which  are  not 
co-periodic,  though  the  amount  of  accumulation  will  be  less,  in  proportion 
as  the  dissidence  of  the  period  or  dis-periodicity  (as  it  may  be  called) 
is  great,  since  only  part  of  each  impulse  can  co-operate  with  the  existing^ 
motion,  and  part  must  be  antagonistic  to  it. 

If  the  dis-periodicity  is  not  very  great,  the  transit  of  the  first  wave- 
slope  will  produce  a  result  not  far  short  of  that  which  the  first  co- 
periodic  wave  would  have  produced;  but,  wave  by  wave,  the  want  of 
harmony  becomes  more  and  more  pronounced,  the  portion  of  the  im- 
pulse which  co-operates  with  the  ship's  roll  becomes  smaller,  that 
which  is  antagonistic  becomes  larger,  accumulation  ceases  and  dimi- 
nution commences,  and  thus  the  rolling,  after  attaining  a  maximum, 
dies  out  by  just  the  same  steps  as  those  by  which  it  had  grown  up. 

Here  again  the  results  of  the  solution  are  strictly  in  accordance  with 
common  sense,  and  indeed  with  common  experience. 

A  not  uninteresting  illustration  of  the  action  which  has  just  been 
traced,  is  frequently  furnished  by  the  behaviour  of  a  pocket- watch  if 
divested  of  its  chain  and  hung  by  its  pendent  on  a  nail,  which  often 
serves  roughly  as  a  knife-edge,  and  allows  it  to  swing  freely,  as  a 

*  This  process  is  often  adopted  as  a  means  of  sconring  a  ship's  bilges,  a  certain 
amount  of  water  having  been  admitted  to  tliem  that  it  may  be  thus  forced  to  rush 
from  side  to  side. 
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pendulum  of  very  sliorfc  period.  In  this  condition,  its  period  is  gene- 
rally not  very  far  from  that  of  the  balance  which  is  oscillating  within  it, 
and  the  alternate  extensions  and  compressions  of  the  balance-spring 
impress  on  it  a  series  of  alternating  impulses  of  small  but  appreciable 
magnitude,  and  it  will  frequently  be  seen  that  the  watch,  regarded  as  a 
pendulum,  will  acquire  a  considerable  series  of  oscillations,  which, 
owing  to  the  want  of  exact  co-periodicity  of  impulse,  grow  up  to  a 
maximum,  die  out  again,  and  recommence  in  an  exactly  reproduced 
order. 

It  is  instructive  to  observe  that  the  greatest  increase  of  range  which 
the  transit  of  any  single  wave  can,  under  any  circumstances  whatever, 
produce  on  the  ship  during  a  given  roll,  is  when  the  phases  of  her 
rollins:  have  become  so  related  to  those  of  the  wave  that  the  intervals 
of  antagonism  between  the  wave  slope  and  the  ship's  motion,  happen 
where  the  wave  slope  is  near  its  minimum,  that  is  to  say,  at  or  near  the 
hollow  and  crest  of  the  wave,  the  ship  being  inclined  in  such  a 
direction  that  the  approaching  wave  slope  becomes  piled  up  (so  to  say) 
on  her  inclination,  and  intensifies  the  righting  force  throughout  the 
roll,  the  steepest  part  of  the  wave  co-operating  with  the  motion,  and 
supplying  an  effective  relative  angle  even  when  the  absolute  angle  is 
near  zero  ;  and  the  relation  which  plainly  best  satisfies  these  conditions 
is  that,  whether  the  period  of  the  ship  be  greater  or  less  than  that  of 
the  wave,  the  commencement  and  termination  of  the  roll  shall  be  about 
equidistant  in  point  of  time  from  the  hollow  and  crest  respectively.  The 
whole  effort  of  the  individual  wave  is  thus  applied  with  its  greatest 
possible  advantage  towards  the  augmentation  of  the  roll,  and  does  the 
least  possible  towards  the  alteration  of  the  period. 

There  remains  to  be  mentioned  a  third  type  of  unresisted  rolling, 
which,  however,  grows  out  of  the  solution  only  in  its  most  general 
shape,  by  assigning  to  the  ship  an  initial  inclination  and  angular 
velocity  wdiich  have  a  special  relation  to  the  ratio  of  the  period  and 
the  steepness  of  the  waves. 

This  is  what  is  called  constant  rolling,  and  it  consists  of  a  state  of 
things  in  which  the  operation  of  the  successive  waves  obliges  the  ship 
to  roll  to  an  invariable  range,  her  period  being  forced  into  agreement 
with  that  of  the  waves,  though  these  are  in  fact  dis-periodic. 

This  result,  it  will  be  seen,  is  in  marked  contrast  to  that  type  of 
cumulative  rolling  which  has  been  traced  out  as  deducible  from  the 
simpler  form  of  solution  when  applied  under  these  conditions,  namely 
when  a  ship  is  engaged  with  dis-periodic  waves.  It  is,  however,  one 
which  may  be  even  quantitatively  arrived  at  w^itliout  any  technical 
mathematical  reasoning,  and  it  appears  more  instructive  to  trace  it  out 
thus  than  to  refer  to  it  merely  as  a  consequence  of  the  solution. 

If  we  consider  what  is  happening  when  a  ship  is  oscillating  at  her 
natural  period  in  still  water,  we  must  perceive  that  the  period  of  the  roll 
is  determined  by  the  circumstance  that  the  righting  force  is  throughout 
not  merely  in  direct  proportion  to  the  inclination  at  the  instant,  but  that 
the  numerical  term  which  expresses  the  proportion,  is  exactly  of  such 
magnitude  as  to  bring  out  the  result  which  does,  in  fact,  arise,  namely, 
such  as  will  oblige  the  ship  to  complete  the  oscillation  in  that  particular 
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time.  But  it  is  easy  to  see  that  if  tlie  proportion  had  been  other  than 
it  is,  whether  greater  or  less,  the  speed  of  the  ship's  motion  at  each 
instant  would  have  been  increased  or  lessened  accordingly,  so  that  the 
oscillation  would  have  been  completed  in  a  less  or  greater  time ;  and  a 
little  reflection  shows  that  the  relation  which  subsists  between  the 
increase  of  force  and  the  decrease  of  period,  or  vIcg  versa,  is  that  the 
period  will  be  inversely  as  the  square  root  of  the  intensity  of  the  force. 
It  is  as  the  square  root  of  the  intensity,  not  as  the  intensity  simply, 
because,  when  the  force  is,  for  instance,  increased,  and  the  velocity  thus 
increased  also,  the  time  during  which  the  force  acts  is  thereby  propor- 
tionally lessened,  so  that,  for  instance,  it  requires  a  force  of  quadrupled 
intensity  to  produce  in  a  given  swing  a  doubled  velocity,  or  a  period 
twice  as  short. 

Now  a  scale  of  force  thus  uniformly  intensified  throut^hout,  or  vice 
versa,  may  by  hypothesis  be  exactly  supplied  to  the  ship  while  oscil- 
lating in  still  water,  if  we  suppose  a  wave  of  appropriate  steepness  and 
period  to  be  (so  to  say)  administered  to  her  as  she  roils,  if  the  relation 
of  its  phases  as  it  operates  on  her  be  duly  related  to  the  phases  of  her 
rolling.  This  relation  must,  in  fact,  be  such  that  the  wave-phase  which 
makes  the  wave-force  zero,  namely,  the  transit  of  its  hollow  or  crest, 
shall  operate  on  the  ship  at  the  moment  when  she  is  upright  and  is 
moving  with  her  maximum  velocity,  as  happens  with  the  force  naturally 
delivered  during  the  still- water  oscillation  ;  and  further,  that  (again  in 
accordance  with  that  naturally  delivered  force)  the  maximum  wave- 
slope  or  phase  of  maximum  wave-force  shall  operate  on  her  when  she 
is  at  the  extreme  range  of  her  oscillation  :  and  so  on,  throughout.  If 
these  two  conditions  hold,  it  will  be  found  that  a  due  apportionment  of 
uniformly  increased  or  diminished  force  has  been  secured,  corresponding 
with  the  alteration  of  the  period. 

If,  for  instance,  we  desire  to  assign  the  wave-condition  under  which 
the  ship  will  perform  an  oscillation  of  given  range,  in  half  her  natural 
period,  when,  as  was  just  now  explained,  the  actuating  force  must  be 
throughout  quadrupled,  we  may  see  that  the  necessary  conditions  will 
be  fuliilled,  if  the  wave  we  assume  has  in  the  first  place  half  the  period 
of  the  ship,  and,  in  the  second  place,  a  maximum  inclination  treble  the 
ship's  maximum  inclination  ;  for  this  trebled  inclination,  combined  with 
the  ship's  own  inclination,  supplies,  in  the  whole,  the  quadrupled  force. 
It  will  be  readily  seen  that  the  general  proposition  which  this  instance 
has  illustrated,  must  include  the  condition,  that  when  the  ship's  period 
is  thus  to  be  shortened,  the  advancing  wave  slope  must  face  in  opposi- 
tion to  the  ship's  roll,  so  as  to  intensify  the  righting  force.  When  it  is 
to  be  lengthened  the  wave  slope  must  face  in  accordance  with  the  roll 
so  as  to  moderate  the  ri  oh  tins:  force.  ^ 

*  It  is  readily  seen  in  tlio  light  of  this  reasoning,  that  the  constant  relation 
which  must  subsist  between  the  wave-slope,  tlie  ship's  inclination,  and  the  period- 

ratio,  is  (retaining  the  previously  used  notation)      +  iY)  =  ^—0,  or  0'  =  11  —  ^~,jO. 

Tliis  of  course  includes  tlie  relation  between  the  maximum  wave-slope  and  the  range 
of  the  ship's  roll,  which  would  be  written     =  ^1  — 
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This  arrangement  thus  worked  out  would  keep  the  sliip  rolling 
to  a  constant  inclination,  and  with  a  constant  but  modified  period, 
for  an  indefinite  time.  This  then  is  what  has  been  called  "  constant 
rolling." 

It  is  instructive  to  contrast  the  conditions  under  which  the  passing 
wave  slope  simply  alters  the  period  of  the  ship's  roll,  without  either 
increasing  or  diminishing  the  range  of  the  roll,  with  those  under  which 
it  leaves  the  period  of  the  roll  unaltered,  but  produces  the  greatest 
augmentation  in  its  range  which,  as  a  single  wave,  it  is  capable  of 
producing.  The  characteristic  feature  of  the  contrast  is  that  at  the 
mid-height  of  the  wave  when  the  wave  slope  is  steepest,  in  the  former 
case  the  ship's  angular  motion  is  zero,  and  the  full  range  is  attained — 
in  the  latter  the  ship's  angular  motion  is  greatest  and  she  is  in  the 
middle  of  the  roll.  Thus  the  whole  effect  of  the  wave  in  the  former 
case  is  devoted  to  the  alteration  of  the  period ;  in  the  latter  to  the 
augmentation  of  the  range. 

It  is  now  time  to  turn  to  the  essential  but  (theoretically  speaking) 
somewhat  obscure  subject  of  Resistance ;  that  force  or  set  of  forces, 
namely,  which  is  called  into  existence  in  the  surrounding  fluid  by  the 
ship's  motion,  always  acting  in  opposition  to  her  motion,  and  tending 
to  bring  her  to  a  state  of  rest. 

It  is  not  proposed  here  to  deal  with  the  subject  in  its  theoretical  and 
obscure  aspect,  but  rather  to  trace  the  action  as  measured  by  experi- 
mentally ascertainable  results,  and  to  explain  how  these  may  be  used  to 
correct,  or  rather  to  complete  and  reduce  into  a  practical  form  the 
abstract  propositions  in  which  the  laws  of  unresisted  rolling  have  been 
expressed. 

Here  also  the  behaviour  of  a  ship  when  set  oscillating  in  still  water 
throws  much  light  on  the  operation  of  the  force  we  are  investigating. 

If,  when  by  running  men  from  side  to  side,  or  by  other  means,  we 
have  set  the  ship  rolling  to  a  considerable  range,  we  cease  the  impulse 
and  leave  her  to  carry  on  the  oscillation  without  interference,  we 
shall  see  that,  roll  by  roll,  the  range  of  oscillation  becomes  extinguished, 
and  after  a  time  the  ship  will  come  absolutely  to  rest.  This  extinction 
is  obviously  both  the  consequence,  and  the  natural  exponent,  of  the 
resistance  experienced  by  the  individual  ship. 

Supposing  that  by  exact  observations  both  of  time  and  range,  or 
what  is  better,  by  automatic  means,  we  have  obtained  a  record  of  the 
rate  of  extinction,  we  have  thus  in  effect  secured  a  measure  of  resist- 
ance in  a  shape  which  directly  serves  our  purpose. 

For  while  in  the  former  part  of  the  investigation  we  learned  how 
much  motion  the  transit  of  a  given  wave  will  communicate  to  the  sliip 
during  the  performance  of  a  given  roll,  we  learn  in  the  ascertained 
rate  of  extinction,  how  much  motion  the  resistance  acting  during  the  per- 
formance of  the  roll,  will  abstract  from  her.  It  is  true  that  the  solution 
thus  obtained  must  be  regarded  as  only  an  approximate  one,  but  its 
rationale  is  simple  and  intelligible,  and  plainly  takes  us  very  far  in  the 
•  right  direction,  and  on  the  other  hand,  it  is  found  that  practically  the 
results  which  follow  from  it  are  very  near  the  truth.    It  is  true  also. 
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that  we  cannot  readily  initiate  artificial  rolling  to  as  great  an  inclina- 
tion as  to  include  the  deepest  rolls  which  possible  waves  will  impose  on 
the  ship ;  but  within  the  limits  of  easy  experiment  we  can  attain 
sufficient  range  to  determine  with  considerable  exactness,  the  law  which 
governs  the  rate  of  extinction  in  terms  of  the  range  of  the  roll,  and  are 
thus  enabled  to  calculate  it  pretty  exactly  for  much  deeper  rolls.  In 
fact,  if  after  having  performed  the  experiment  and  recorded  its  results, 
we  mark  off,  on  a  base  line,  successive  equal  intervals,  representing  the 
count  or  numeration  of  the  rolls,  and  duly  plant  on  the  base  thus 
marked,  a  series  of  ordinates  representing,  to  scale,  their  successive 
ranges,  the  ends  of  the  ordinates  will  constitute  a  curve,  which  is  a 
portion  of  what  may  be  termed  the  "  curve  of  extinction,"  and  which 
may  be  extended  by  calculation  as  proposed.  =^ 

Speaking  broadly,  we  may  say  that  just  as  the  theory  of  unresisted 
rolling  has  informed  us  what  is  the  roll- originating  power  exerted  by  the 
waves,  roll  by  roll,  so  this  curve  tells  us  what  is  the  roll-extinguishing* 
power  exerted  by  the  resistance,  roll  by  roll ;  and  it  is  plain  that  accu- 
mulation must  cease  when  the  rolling  has  become  so  deep  that  the  two 
forces,  roll  by  roll,  are  equal.  And  clearly  this  state  of  things  indicates 
that  under  the  operation  of  resistance,  a  form  of  constant  rolling  tends 
to  become  established,  resembling,  but  differing  of  course  in  some 
characteristic  peculiarities,  from  that  already  described. 

The  simplest  case  in  which  the  application  of  this  principle  can  be 
traced  is  that  of  rolling  in  co-periodic  waves. 

*  It  appears  to  me,  both,  by  experiment  and  by  a  rational  appreciation  of  the  data, 
tliat  the  rate  of  extinction  as  governed  by  the  range,  is  expressible  by  the  sum  of  two 
terms,  of  which  one  is  simply  as  the  range,  the  other  as  the  square  of  the  range,  so 
that,  if  in  mathematical  language  we  put  9  as  the  range  of  the  roll,  and  n  as  the 
number  or  count  of  the  roll  {e.g.,  first,  second,  third,  &c.),  the  rate  of  extinction  or 

A0  A0 

loss  of  range  per  roll  will  be  ,  and  we  have  —  - —  =  (aQ  +  hQ-),  and  the  ex- 

^  •  An  '  An  ^ 

pression,  if  regarded  as  the  differential  equation  of  the  curve  of  extinction,  is  readily 
integrated  ;  and  on  a  careful  analysis  of  the  numerous  specimens  of  these  curves 
which  I  have  treated,  it  has  proved  in  every  case  that  such  values  of  (a)  and  (b) 
might  be  introduced  into  the  integral  of  the  equation,  that  the  calculated  curve  will 
fit  the  experimentally  determined  cur  re  Avith  remarkable  exactness.  Hence  it  is 
presumable  that  it  would  be  found  to  accord  pretty  nearly  with  what  would  have 
been  the  result  of  experiment,  if  this  could  liave  been  extended  so  as  to  include  rolls 
of  as  great  range  as  are  ever  encountered. 

It  is  also  probable  that  the  terms  which  thus  accurately  express  the  resistance  in 
the  case  of  still-water  rolling,  will  bring  out  an  approximately  correct  result  when 
applied  to  rolling  in  a  sea-way,  for  it  is  presumable  that  the  resistance  the  ship  will 
experience  in  performing  a  roll  of  given  range  will,  in  the  aggregate,  be  approxi- 
mately the  same,  whether  it  is  performed  in  still  water  or  in  a  sea-way. 

Only  when  the  conditions  are  such  that  the  ship  is  forced  to  perform  the  roll  in  a 
lengthened  or  shortened  period,  a  correction  must  be  made  in  accordance  with  the 
effect  which  the  difference  in  velocity  will  have  had  on  the  resistance.  But  the 
correction  may  be  readily  made  in  virtue  of  tlie  condition  which  rationalises  the 
separate  existence  of  the  two  terms  of  the  equation  involving  9  and  9^,  the  condition, 
namely,  that  tlie  resistance  is  made  up  of  two  elements  which  are  respectively  pro- 
portioned to  the  velocity  and  to  the  square  of  the  velocity  with  which  the  roll  is 
performed. 
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Here,  as  we  liave  seen,  the  transit  of  each  successive  wave  slope 
would,  but  for  resistance,  be  capable  of  adding,  roll  by  roll,  an  incre- 

TT 

ment  of  range  ^  (^^J I2)  times,  the  steepest  part  of  the  wave,  whatever 

be  the  range  already  attained  ;  and  this  may  be  termed  the  potential 
increment.  The  actual  increment  which  takes  place  in  each  roll  will, 
therefore,  fall  short  of  this,  by  a  quantity  which  corresponds  with  the 
extineuishino-  effect  o£  the  resistance  during:  the  roll,  and  will  become 
zero  therefore,  when  the  range  is  so  great  that  the  rate  of  extinction 
equals  the  potential  increment  appropriate  to  the  particular  wave 
series. 

Now,  on  reference  to  the  complete  curve  of  extinction,  it  is  easy  to 
see  what  part  of  the  curve  exhibits,  as  due  to  a  single  roll,  a  decrement 
of  ordinate  equal  to  the  potential  increment,  and  the  ordinate  at  the 
middle  point  of  this  portion  of  the  curve  indicates  the  maximum  range 
of  roll  which  the  particular  wave  series  can  impose  on  the  particular 
ship. 

When  this  state  of  things  has  been  arrived  at,  so  that  the  ship  will, 
wave  by  wave,  perform  an  oscillation  of  definite  magnitude,  in  which 
on  the  whole,  the  impulsive  force  of  each  wave  slope  is  balanced  by 
the  resistance  experienced  during  the  corresponding  roll,  the  state  of 
things  is  somewhat  analogous  to  that  of  a  clock  pendulum  wdiich  is 
kept  going  by  the  "  maintaining  power."  In  both  cases  alike  the  aggre- 
gate "work"  communicated  by  the  impulse,  equals  that  abstracted 
by  resistance,  only  that  in  the  case  of  the  clock  the  impulse  is  momen- 
tary, and  is  administered  solely  at  the  middle  point  of  the  swing,  while 
with  the  ship  engaged  in  this  particular  type  of  rolling,  the  phases  of  the 
wave  and  of  the  roll  are  so  related,  that  the  impulse  is  delivered  con- 
tinuously, and  pari  passu  with  the  resistance,  indeed  throughout  in 
tolerably  exact  proportion  to  it,  for,  as  has  already  been  explained  in 
relation  to  unresisted  co-periodic  rolling,  the  instants  of  maximum  in- 
clination of  the  ship,  when  her  angular  velocity  is  zero,  are  at  the  top 
and  bottom  of  the  wave  when  the  slope  is  zero,  and  the  instant  of  her 
maximum  velocity  is  almost  precisely  when  the  mid-height  of  the  wave 
passes  her,  and  the  wave-force  is  at  its  maximum  ;  and  as  the  resistance 
increases  and  decreases  with  the  velocity,  a  general  equilibrium  is  thus 
approximately  maintained. 

The  analogy  between  the  maintaining  power  which  sustains  the 
swing  of  the  clock  pendulum,  and  the  wave  impulse  which  maintains 
the  ship's  oscillation,  supplies  a  point  of  view  from  which  we  may  see 
our  way  to  what  is  virtually  the  conclusion  which  has  already  been 
reached,  but  in  a  somewhat  different,  and  in  effect,  a  more  comprehensive 
form ;  as  an  answer,  namely,  to  the  question,  what  must  be  the  steep- 
ness of  a  wave  series  of  given  period  to  keep  the  ship  rolling  with  a 
given  range,  instead  of  to  the  question,  what  will  be  the  range  of  oscil- 
lation imposed  on  the  ship  by  a  wave  series  of  given  period  and  given 
steepness. 

If  we  trace  out  the  answer  thus  in  relation  first  to  a  co-periodic 
series,  we  shall  see  our  way  to  the  solution  in  a  more  general  form. 
If  we  assume  the  ship  to  be  set  rolling  up  to  a  given  range  in  still 


872 


APPARATUS  FOR  AUTOMATICALLY  RECORDING 


water,  then  if  tlie  medium  in  which  she  rolls  were  incapable  of  offering 
resistance,  the  rolling  would  continue  for  ever  without  any  abatement, 
just  as  would  happen  with  a  frictionless  pendulum  oscillating  in  vacuo. 
If  we  now  suppose  the  resistance  of  the  water  to  begin  to  operate,  we 
may  propose  to  ourselves  the  enquiry,  what  system  of  surface  dis- 
turbance must  we  at  the  same  time  impose  on  the  water,  in  order  to 
neutralise  the  extinguishing  power  of  the  resistance,  and  maintain  the 
rolling  with  unchanged  period  and  with  unabated  range. 

Clearly  the  disturbance  must  be  of  the  nature  of  a  co-periodic  wave 
series  passing  under  the  ship,  w^ith  its  inclination  so  apportioned  to  the 
ship's  angular  velocity  as  to  be  assisting  the  ship's  motion,  just  as  the 
resistance  obstructing  it. 

Were  it  possible  to  create  a  wave  series,  the  steepness  of  which 
should  follow  an  arbitrary  order  in  terms  of  time,  we  might  make  this 
order  such  as  precisely  to  neutraUse  the  resistance  at  each  instant ;  but 
in  fact  we  are  not  at  liberty  to  assign  this  order  precisely,  since  when 
the  steepness  of  the  wave  series  has  been  defined  at  any  one  parti- 
cular point,  the  order  of  its  steepness  at  other  points  is  defined  by 
inherent  dynamical  laws ;  yet,  as  has  been  pointed  out,  these  inherent 
laws  do  in  fact  so  define  it,  as  to  correspond  very  nearly  with  the  order 
in  which  the  resistance  is  delivered,  and  if  we  assume  a  wave  series 
of  such  mean  steepness,  that  its  impulsive  effect  will  be  in  the  aggregate 
equal  to  the  aggregate  extinguishing  effect  of  the  resistance,  the  range 
of  the  oscillation  will  be  conserved ;  only  the  intermediate  variations  of 
the  ship's  inclination  as  she  rolls,  will  experience  some  almost  infini- 
tesimal modifications  of  alternate  accelerations  and  retardations,  during 
the  progress  of  each  roll. 

l^ow  the  curve  of  extinction  tells  us  how  much  of  the  assumed  range 
would  be  lost  by  resistance  in  the  single  roll  of  the  assigned  mean 
range  ;  on  the  other  hand,  the  laws  of  unresisted  oscillation  tell  us  that 
the  transit  of  a  single  co-periodic  wave  slope  of  given  maximum 
inclination  is  capable  of  adding  to  the  range  of  the  ship's  previous  roll 
an  increment  of  range,  which  is  a  little  over  1-^  times  that  inclination, 
or  (shaping  the  proposition  suitably  for  our  present  purpose)  to  add  a 
given  increment  of  range  per  roll  by  the  intervention  of  a  co-periodic 
wave,  we  must  make  the  maximum  wave  slope  barely  -|rds  of  that 
increment,  which  is  in  effect  identical  with  the  conclusion  already 
reached. 

But  having  now  gained  the  idea  of  a  wave  series  as  a  maintaining 
power,  we  can  apply  it  to  the  case  of  what  has  been  called  "  dispe- 
riodic  "  rolling,  and  by  help  of  this  idea  we  may  proceed  to  determine 
what  is  the  wave  series  which  will  keep  the  ship  rolling  with  a  forced 
period,  either  longer  or  shorter  than  her  natural  period,  and  with  a 
range  unimpaired  by  resistance. 

In  the  first  place,  we  have  already  seen  how,  in  the  theory  of  unre- 
sisted rolling,  the  introduction  of  an  auxiliary  wave  series,  with  its, 
steepness  and  its  phases  definitely  related  to  those  of  the  ship's  oscilla- 
tion, will  maintain  in  the  ship  the  definite  range  of  oscillation,  but  with 
the  period  altered  in  any  assigned  degree. 

It  is  true  that  the  alteration  of  period  involves  an  altered  scale  of 
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velocity  in  the  performance  of  a  given  range,  and,  therefore,  an  altered 
scale  of  resistance  ;  so  that  the  data  presented  by  the  curve  of  extinc- 
tion are  not  nakedly  applicable  ;  but,  if  we  know  the  law  of  resistance 
in  terms  of  velocity,  we  can  deduce  from  the  carve  of  extinction  the  ex- 
tinguishing power  of  the  resistance  operating  during  any  given  roll,  if 
performed  by  the  ship,  in  either  a  lengthened  or  a  shortened  period ; 
that  is  to  say,  if  we  know  the  obstructive  "  work  "  done  by  resistance 
during  the  roll  of  given  range  if  performed  in  the  ship's  natural  period, 
we  can  determine  it  when  the  same  roll  is  performed  in  the  altered 
period,  and  can  also  determine  the  corresponding  new  decrement  of 
range. 

Hence,  proceeding  by  exactly  the  same  method  as  before,  we  can 
define  in  terms  of  this  newly  determined  decrement,  the  steepness  of 
the  auxiliary  wave  series  which  is  required  as  a  maintaining  power  to 
neutralise  the  effect  of  resistance  operating  under  the  altered  period. 

Thus,  to  maintain  the  rolling  of  given  range  in  a  dis-periodic  wave  , 
series,  the  combined  operation  of  two  'distinct  auxiliary  wave-series  is 
required — one  of  which  may  be  called  the  "period-governing"  series, 
the  other  the  "maintaining"  series  ;  but  for  reasons  which  have  been 
already  explained,  the  relation  between  the  wave  phases  and  those  of 
the  ship's  oscillation,  are  characteristically  different  for  the  two  auxiliary 
wave  series. 

The  instant  of  the  maximum  wave  slope  in  the  "period-governing" 
series,  concurs  with  that  of  the  ship's  maximum  inclination  and  the 
zero  of  her  angular  motion  ;  in  the  "  maintaining  "  series,  it  concurs  with 
the  zero  of  her  inclination  and  the  maximum  of  her  angular  velocity. 

The  combination,  or  superposition  as  it  is  called,  of  these  two 
auxiliary  waves,  creates  the  total  wave  by  which  the  roll  of  given  period 
and  rang'e  will  be  maintained  in  the  ship.  Perhaps,  however,  those  to 
whom  the  idea  of  a  wave,  consisting  of  several  waves  in  superposition, 
is  for  the  first  time  presented,  may  desire  some  explanation. 

The  figure  or  profile  of  a  wave-series  is  represented  with  sufficient 
exactness  by  a  continued  repetition  of  what  is  called  the  "  curve  of  sines," 
a  curve  the  nature  of  which  may  be  sufficiently  described  to  those  who 
are  not  conversant  with  it  mathematically,  as  follows  : — Imagine  a  clock 
pointer  to  travel  once  round  the  dial,  while  the  wave  passes  from  crest 
to  crest,  and  let  the  length  of  the  hand  be  half  the  height  of  the  w^ave 
from  hollow  to  crest,  when  drawn  to  the  required  scale  ;  draw  a  hori- 
zontal diameter  across  the  dial,  and  draw  a  base  line,  spacing  it  off 
w^ith  intervals  representing  either  the  length,  or  the  period,  of  the 
wave  from  crest  to  crest,  then  subdivide  each  of  these  intervals  into 
twelve  equal  spaces,  corresponding  with  the  time  intervals  at  wdiich  the 
pointer  arrives  at  the  successive  hour-marks  on  the  dial,  and  at  each 
station  thus  fixed  on  the  base,  draw  an  ordinate,  the  length  of  which  is 
the  vertical  distance  of  the  end  of  the  pointer,  above  or  below  the  dia- 
meter ;  the  length  of  this  ordinate  represents  the  height  or  level  of  the 
wave  surface  at  that  instant. 

The  following  w^ell-known  and  interesting  property  of  this  kind  of 
curve,  illustrates  what  is  called  the  superposition  of  waves : — 

Draw  any  t^vo  such  curves  on  the  same  base,  making  them  alike  only 
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in  the  lengtli  of  base,  and  different  to  any  extent  in  their  vertical  height, 
and  in  their  respective  starting  points  on  the  base.  Then  add,  at  each 
point  on  the  base,  the  ordinate  o^  the  one  curve  to  the  ordinate  of  the 
other,  observing  only  that  when  the  one  ordinate  is  on  the  opjDOsite  side  of 
the  base  from  the  other,  addition  means  subtraction.  The  combination 
constitutes  a  third  curve,  not  only  like  in  character  to  the  other  two, 
but  actually  a  true  curve  of  smes,  differing  from  its  constituents  only 
in  the  diameter  of  the  imaginary  circle  from  which  it  is  constructed, 
and  in  the  position  of  its  starting  ^^oint  on  the  base. 

The  geometrical  property  thus  traced  out,  explains  at  once  the 
geometrical  result  of  the  combination  of  the  two  auxiliary  wave 
curves,  and  the  conservation  of  the  dynamical  operations  which, 
the  waves  were  calculated  to  supply  separately ;  for  the  steepness  or 
■  slope  of  the  combined  wave  (just  as  happens  with  the  ordinate  repre- 
senting its  profile)  is  everywhere  the  sum  of  the  slopes  of  the  consti- 
tuent waves,  and  it  thus  correctly  performs,  in  the  lump,  their  separate 
duties. 

The  compound  wave  series  is,  in  fact,  the  wave  series  which  will 
keep  the  ship  rolling  with  the  given  range ;  and  if  for  a  sufficiently 
extensive  series  of  imagined  ranges  and  periods  of  rolling',  we  deduce 
the  elements  of  the  appropriate  compound  waves,  and  tabulate  the 
results,  it  is  as  easy  to  read  the  table  backwards  as  forwards,  and  infer 
from  the  elements  of  the  wave  series,  what  is  the  range  to  which  it  would 
make  the  given  ship  roll. 

It  is  necessary  to  point  out  that  this  tabulated  range,  is  that  which 
the  ship  would  reach  only  after  several  consecutive  waves  had  passed 
her.  For  when  first  acted  on  she  would  commence  moving  as  if  she  had 
no  power  of  resistance,  and  would  thus  more  or  less  faintly  conform  to 
that  type  of  unresisted  rolling  which  belongs  to  dis-periodicity,  and 
which  involves  the  growth  of  the  range  to  a  maximum  after  several 
rolls,  with  subsequent  diminutions  in  a  recurring  series  ;  indeed  if  the 
ship  possesses  but  slight  power  of  resistance  it  is  probable  that  the  first, 
or  even  the  second  of  the  recurring  maxima,  will  be  slightly  in  excess 
of  the  final  range  as  given  in  the  table. 

The  excess  cannot  be  large.  Its  actual  amount  can  only  be  deter- 
mined, so  far  as  I  know,  by  a  process  of  "graphic  integration,"  which 
it  would  occupy  too  much  space  to  describe  here.  It  may,  however,  be 
added  that,  speaking  broadly,  it  remains  true  that  in  resisted  as  well 
as  in  unresisted  rolling,  the  wave-series  of  given  steepness  which  will 
impel  a  given  ship  to  the  greatest  range  of  rolling,  is  that  which  has 
the  same  period  as  the  ship  herself. 

Having  now  sketched  the  general  principles  that  govern  the  rolling 
of  ships,  and  traced  their  leading  results,  I  will  proceed  to  the  conside- 
ration of  the  recording  apparatus  which  it  is  the  object  of  this  lecture 
to  explain.  It  is  manifestly  of  great  importance  to  have  the  power  of 
verifying  and  of  correcting  the  theoretical  conclusions  at  which  we 
have  arrived.  To  do  this  we  require  the  means  of  recording  exactly 
the  behaviour  of  any  given  ship  under  various  conditions  of  the  sea, 
and  of  recording  at  the  same  time  what  those  conditions  are. 

This  is  done  in  the  present  apparatus,  by  keeping  a  continuous 
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record,  first  of  the  angle  wliicli  at  each  instant  of  time  the  ship's 
mast  makes  with  a  truly  vertical  line  ;  and,  secondly,  of  the  angle 
•which  at  each  instant  of  time  the  ship's  mast  makes  with  a  line  drawn 
normal,  that  is  to  say,  at  right  angles  to  that  portion  of  the  wave- 
surface  on  which  the  ship  is  at  the  instant  of  time  referred  to.  The  first 
of  these  angles,  namely  the  angle  between  the  ship's  mast  and  a  truly 
vertical  line,  may  be  conveniently  called  the  ship's  absolute  anglQ,  and 
the  second  angle,  or  the  angle  between  the  ship's  mast  and  the  normal, 
may  be  called  the  ship's  relative  angle,  as  being  taken  relatively  to 
the  wave-surface  (see  Fig.  4).     The  absolute  angle  is  the  angle 

Fig.  4. — Explanation  of  the  teems  "Absolute  Angle"  and 
"Relative  Angle." 


/ 
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usually  referred  to  in  all  ordinary  records  of  ships  rolling ;  thus, 
when  it  is  stated  that  a  ship  rolled  10  degrees  to  port,  it  means 
that  her  mast  made  an  angle  of  10  degrees  on  that  side  with  a  truly 
vertical  line.  It  will  be  evident,  however,  from  the  principles  set 
forth  in  considering  the  causes  of  the  rolling  of  ships,  that  it  is  im- 
portant not  onlyto  record  the  ahsolute  angles  of  a  ship's  rolling,  but 
also  her  angles  relatively  to  the  wave-surface,  it  being  borne  in  mind  that 
the  righting  tendency  of  the  ship  tends  to  place  her  mast  at  right 
angles  to  the  wave- surface.  It  must  also  be  remembered,  that  the 
apparent  direction  of  gravity  to  a  body  floating  on  a  wave,  is  at  right 
angles  to  the  wave-surface,  as  was  indicated  in  the  experiment  of  the 
short  plumb-line  on  the  float,  either  in  the  suspended  cup  or  in  the 
wa.ve-water  (see  pp.  859,  860,  and  Figs.  1,  2,  and  3). 

A  vessel  may  to  all  intents  and  purposes  be  considered  to  roll  about 
her  centre  of  gravity,  and  thus  the  centre  of  gravity  while  partaking 
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of  the  vertical  and  translator j  motions  imparted  to  the  vessel  by  the 
waves,  will  he  free  from  the  rotatory  motion  experienced  by  the  other 
parts  of  the  vessel,  and  a  penduUim  hung  freely  at  the  centre  of  gravity 
of  a  ship  will  not  be  disturbed  by  the  rolling  of  the  ship,  and  will 
thus  be  under  conditions  similar  to  those  of  the  plumb-line  in  the  small 
experimental  floats  before  referred  to. 

But  for  the  reasons  I  have  before  pointed  out,  even  a  pendulum  hung 
at  the  centre  of  gravity  of  the  vessel  in  a  seaway,  will  not,  as  on  shore 
or  in  still  water,  hang  constantly  in  a  vertical  line,  but  it  will  point  in 
a  direction  at  right  angles  to  the  wave-surface,  so  that  its  record  is 
fallacious  if  taken  to  indicate  the  ahsolute  angle  of  a  ship's  rolling. 
Still  more  misleading  is  the  record  of  a  clinometer  placed  at  any  part 
of  a  ship  other  than  the  centre  of  gravity,  for  then  it  will  be  subject 
to  the  rotatory  motions  of  the  vessel.  The  extent  of  the  error  thus 
introduced  is  exhibited  by  the  larger  inclinations  assumed  by  lamps 
hung,  even  with  much  friction,  under  the  upper  deck  of  a  lofty  ship,  or 
the  extent  to  which  in  walking  the  upper  deck  of  a  vessel  rolling,  one 
must,  in  order  to  counteract  its  sideways  sway,  lean  over  to  an  angle 
far  greater  than  the  angle  actually  rolled  by  the  ship.  For  instance,  a 
pendulum-clinometer  hung  at  the  upper  deck-level  of  an  old  line-of- battle 
ship  would  often  swing  to  an  angle  at  least  half  as  much  again  as  the 
true  angle  of  the  vessel's  roll  on  the  wave.  Moreover,  as  the  clinometers 
placed  on  board  ships  are  of  some  length  and  freely  suspended,  they, 
when  subject  to  the  rotating  movements  of  the  vessel,  set  up  a  con- 
siderable swing  of  their  own,  and  thus  the  record  is  still  further  vitiated. 
There  can  be  no  doubt  that  many  most  exaggerated  statements  as  to 
the  angles  to  which  vessels  have  rolled,  are  due  to  the  angles  having 
been  measured  by  the  clinometer. 

But  though  fallacious  as  a  record  of  the  absolule  angles  rolled  by  a 
ship,  a  pendulum  gives  a  valuable  record  if  hung  at  the  centre  of 
gravity  of  the  ship.  Here,  as  I  have  said,  it  will  be  free  from  adventi- 
tious influences,  and  will  tend  to  point  constantly  in  a  direction  at  right 
angles  to  that  portion  of  the  surface  of  the  wave  on  which  the  ship  is 
for  the  movement.  If,  then,  we  can  keep  a  continuous  record  of  the 
positions  which  at  each  instant  of  time  the  pendulum  assumes — assumes, 
that  is  to  say,  in  relation  to  the  mast  of  the  ship,  we  shall  have  a 
record  of  the  relative  angle,  that  is  to  say  the  angle  which  the  ship 
herself  makes  at  each  instant  of  time  with  the  wave-surface.  I  will 
here  point  out  that,  as  I  have  said,  the  tendency  of  the  fluid  pres- 
sures is  to  set  the  ship  at  right  angles  to  the  wave- surface,  and  as  this 
tendency  is  measured  in  terms  of  the  angle  the  ship  makes  with  that 
wave-surface,  it  follows  that  the  record  given  by  the  pendulum,  forming, 
as  I  have  said,  a  continuous  record  of  the  relative  angle  the  ship  makes 
with  the  wave-surface,  supplies  also  a  continuous  record  of  the  forces 
of  the  water  acting  on  the  vessel  to  cause  it  to  rotate  in  the  one  direc- 
tion or  the  other. 

The  way  in  which  the  successive  positions  of  the  pendulum  are 
continuously  recorded,  will  be  familiar  to  most  of  my  hearers,  being 
similar  to  the  self-recording  operations  of  indicator  diagrams,  tide 
gauges,  &c.    As  the  iDendulum  swings  in  the  ship,  it  moves  a  hori- 
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zontal  rod,  which  works  a  pen  to  and  fro  over  a  sheet  of  paper,  and  this 
is  made  to  travel  at  right  angles  to  the  swing  of  the  pendulum,  at  an 
uniform  speed  beneath  the  pen,  by  passing  over  a  cylinder  which  is 
made  to  revolve  by  clockwork.  A  wavy  curve  is  thus  traced  on  the 
paper  (see  Fig.  5.)    To  interpret  the  diagram,  a  base  line  or  zero  is 

Fig.  5. -Diagram:  Lixe  traced  on  Moving  Paper  by  Pen  actuated  by 

Pendulum. 

TIME  SCALE. 

10  /<    so  25  30 


a.  Curvilinear  line  tranefl  on  moving  paper  by  recording  pen. 

h.  Zero  line,  or  straight  line,  that  would  have  been  drawn  by  the  pen  had  the  ship's  mast  remained 
at  right  angles  to  the  wave  slope,  and  thus  not  deviated  from  the  line  of  the  pendulum  or  the 
apparent  direction  of  gravity. 
In  this  diagram,  the  ordinates  of  the  curve,  as  c  ch  indicate,  by  the  scale  of  degrees,  the  "relative 
anjjle,"  or  the  angle  made  by  the  ship's  mast,  with  the  normal  to  the  wave  surface  at  the  instant  of 
time  represented  in  the  diagram  by  the  distance  along  the  line  h  of  the  point  d. 

drawn  along  the  paper  intersecting  the  wavy  line  and  occupying  the 
position  which  the  pen  would  have  occupied  had  the  ship  remained  at 
rest,  with  the  pendulum  hanging  parallel  to  her  mast.  Lengths 
measured  along  this  base  by  the  time  scale  denote  time,  and  if  at  any 
point  in  the  base  an  ordinate  be  drawn  to  the  wavy  line,  the  length  of 
the  ordinate,  measured  by  the  scale  of  degrees,  denotes  what  was  the 
anoxic  between  the  pendulum  and  the  mast  at  the  corresponding  instant 
of  time. 

The  pendulum  in  this  apparatus  is  made  very  heavy,  and  has  a 
very  short  period.  In  a^Dpearance  it  is  very  unlike  Avhat  is  usually 
understood  by  a  pendulum.    Instead  of  a  long  bar  with  a  big  weight 
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at  tlie  end  of  it,  it  is  a  horizontal  lieavy  cylinder  suspended  by  its 
apper  edge  (see  Fig.  3,  plate  XL  Fill*).  Tlins,  while  very  heavy  and 
powerful,  the  weight  is  very  near  the  point  of  suspension,  and  conse- 
quently the  time  of  each  swing  is  very  short.  A  pendulum  like  this,  of 
short  period,  while  it  instantaneously  obeys  the  forces  impelling  it  to 
set  itself  at  right  angles  to  the  wave  surface,  is  much  less  liable  than  a 
longer  pendulum  to  be  influenced  by  any  adventitious  causes,  and  is 
less  likely  to  set  up,  so  to  speak,  a  swing  of  its  own.  The  pendulum  is 
delicately  hung  on  knife  edges  in  a  special  manner,  which  I  shall  have 
occasion  hereafter  to  refer  to. 

I  have  now,  I  think,  explained  how  a  pendulum,  though  misleading 
as  a  record  of  the  absolute  angle  of  rolling  of  a  ship,  may  be  usefully 
employed  to  furnish  a  continuous  record  of  the  relative  angle,  which, 
let  me  remind  you,  measures  at  each  instant  the  righting  force  acting 
on  the  ship.  Before  leaving  this  branch  of  the  subject,  I  should 
mention  that  this  method  of  recording  the  relative  angle  had  been  suc- 
cessfully adopted  by  M.  Bertin,  an  able  French  naval  architect  of 
Cherbourg,  before  it  independently  occurred  to  me. 

I  will  now  proceed  to  consider  the  methods  for  observing  the  absolute 
angle  of  a  vessel's  rolling,  that  is  to  say,  the  angle  vfhicli  her  mast 
makes  with  the  vertical.  By  far  the  readiest  point  of  departure  for  this 
purpose,  when  it  is  available,  is  an  observation  of  the  horizon.  To  the 
nninitiated  I  may  explain  that  an  observer  standing  up  in  a  ship  suf&- 
ciently  high  to  observe  the  horizon  clear  of  the  waves,  sees  the  horizon 
apparently  rise  and  fall  up  and  down  the  rigging  as  the  vessel  rolls, 
and  by  using  the  spaces  between  the  ratlines  of  the  rigging  as  a  scale, 
a  very  correct  appreciation  of  the  angles  to  which  the  ship  rolls,  may  be 
obtained.  To  employ  the  same  principle  more  exactly,  a  graduated 
st'ciW  or  halt  en  is  fixed  upright  against  the  bulwark  of  the  ship,  with 
degrees  of  inclination  marked  on  it.  The  observer,  with  his  eye  at  a 
proper  height  and  distance  from  the  staff,  notes  the  angles  to  which  the 
.ship's  side  is  depressed  and  elevated  in  reference  to  the  horizon,  or,  in 
other  words,  the  absolute  angles  of  rolling  of  the  ship.  But  this  observer 
cannot  do  more  than  note  the  extreme  angle  reached  by  the  ship  in 
ejich  roll,  or  at  most,  with  the  aid  of  an  assistant  with  a  watch,  he  can 
note  the  extreme  angle,  and  the  time  at  which  each  roll  is  made. 

It  is,  however,  desirable  to  obtain  a  continuous  record  of  the  angle 
assumed  by  the  ship  at  each  instant  of  time,  a  record,  in  fact,  analogous 
to  that  which  I  have  already  described  as  given  by  the  pendulum.  If 
we  had  in  the  ship  a  bar  endowed  with  the  property  of  remaining  truly 
vertical,  or  indeed  in  an}^  fixed  position  in  a  vertical  plane,  it  is  clear 
that  this  bar  might,  like  the  pendulum,  be  made  to  actuate  a  pen  which 
pen  should  trace  a  line  recording  the  angles  which  at  each  instant  of 
time  the  ship  makes  with  the  fixed  bar,  or  in  other  words  with  a  truly 
vertical  line.  It  is  to  supply  this  fixed  bar  that  the  special  portion  of 
the  apparatus  I  have  to  describe  has  been  designed. 

In  some  of  the  experiments  I  have  lately  conducted  on  the  rolling 
of  ships  at  sea,  the  function  of  this  fixed  bar  was  supplied  by  a^  rod  or 

'^^  The  Institution  is  indebted  to  the  Institution  of  Kaval  Architects  for  Plates 
XLYil  and  XLYIIL—Ed. 
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pointer,  wliicli  an  observer  on  the  upper  deck  of  tlic  vessel  kept  level  by 
pointing  it  continnally  at  the  horizon.  The  motion  relatively  to  the 
ship,  of  this  really  motionless  pointer,  was  conveyed  to  its  recording  pen 
by  strings  led  down  through  the  deck.  It  is  evident,  however,  that  a 
method  of  this  sort,  depending  on  the  skill  of  an  observer,  and  which 
can  be  only  employed  in  daylight,  should,  if  possible,  be  replaced  by 
some  self-acting  piece  of  mechanism. 

Admiral  Paris  has  suggested  and  applied  the  gyroscope  for  this  pur- 
pose, but  the  difficulties  of  maintaining  continuous  rotation  and  of 
rendering  the  suspension  of  the  gyroscope  sufficiently  free  from  friction, 
have  proved  too  great  for  its  useful  adoption. 

I  have  accomplished  the  result  by  paying  due  attention  to  the  far 
simpler  dynamical  principle,  that  a  mass  of  matter  which  is  at  rest  will 
remain  at  rest,  except  so  far  as  it  is  put  in  motion  by  external  force, 
and  thus  if,  while  we  push  it  about,  the  force  by  which  we  push  it  is 
such  as  will  not  communicate  rotation,  no  rotation  will  ensue.  ISTow, 
•any  mass  of  matter  suspended  by  its  centre  of  gravity  is,  theoretically, 
in  this  condition,  and  a  balanced  fly-wheel  is  in  this  condition  if  held 
only  by  the  centre  points  on  which  it  balances,  assuming  this  suspension 
i>o  be  frictionless.  If  the  wheel  thus  mounted  were  placed  on  the  deck 
of  a  ship,  the  ship  might  be  swayed  about  by  the  waves  and  might 
oscillate  incessantly  beneath  the  wheel  without  imparting  to  it  any 
rotary  motion.  It  would  remain  thus  at  rest,  simply  because  there 
w^as  no  cause  for  its  assuming  rotation.  But  to  utilise  this  method  in 
practice,  it  is  necessary  to  adopt  some  method  of  suspension  most  care- 
fully freed  from  friction. 

The  use  of  a  knife-edge  suspension,  such  as  that  of  a  delicate  scale- 
beam,  would  be  a  ready  way  of  securing  the  result ;  but,  unfortunately, 
a  knife  edge,  to  work  with  exactness,  requires  a  level,  or  nearly  level, 
plate  to  rest  on,  which  could  not  exist  in  a  rolling  ship  ;  while  a  notch 
deep  enough  to  prevent  the  knife  edge  sliding  sideways,  under  deep 
inclinations  of  the  ship,  w^ould  be  fatal  to  its  proper  action.  The  well- 
known  expedient  of  a  cylindrical  axle  running  on  friction  rollers,  of 
course  suggests  itself  as  an  alternative,  and  it  is  seen  this  may  be  sim- 
plified, when  it  is  recollected  that  the  angles  through  which  the  ship 
Tolls  are  limited,  and  an  absolute  rotation  of  60  degrees  on  either  side 
of  the  position  of  rest  is  more  than  sufficient  for  all  the  duty  that  could 
legitimately  have  to  be  thrown  on  the  axle,  by  the  oscillation  of  the 
.ship.  Hence  but  a  very  small  portion  of  the  circumference  of  the  friction 
rollers  can  be  called  into  play,  and  it  is  thus  sufficient  to  provide  only  a 
small  segment  of  the  circumference  of  the  roller,  instead  of  a  complete 
wheel,  and  the  radius  may  be  thus  greatly  enlarged  without  introduc- 
ing cumbrous  dimensions  in  the  apparatus  as  a  whole.  In  fact,  this 
arrangement  has  been  successfully  employed  as  a  frictionless  .method  of 
suspending  clock  pendulums. 

Assuming  that  a  heavy  wheel  may  thus  be  provided  with  a  practi- 
cally frictionless  suspension,  there  remains,  however,  the  necessity  of 
obliging  the  relative  motion  of  the  ship  and  the  wheel,  to  produce  a 
continuous  record  on  a  travelling  sheet  of  paper,  and  it  is  obvious  that 
this  process  can  hardly  be  accomplished  without  the  introduction  of 
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some  adventitious  friction,  involved  in  the  process  of  marking  the  line^ 
or  in  the  motion  of  the  parts  which  carry  the  marker.  This  adventi- 
tious friction,  however,  is  of  course  independent  of  the  weight  of  the 
wheel ;  and,  by  making  this  weight  sufficiently  large,  the  friction,  per 
pound  of  weight  of  wheel,  may  be  reduced  so  far  as  to  be  immaterial. 

Thus  far  the  wheel  has  been  spoken  of  as  absolutely  balanced  on  the 
axis  of  support ;  but  it  is  plain  that  under  these  circumstances  the 
slightest  motion,  if  once  imparted  to  it  by  any  accidental  cause,  such  as 
a  touch  from  the  hand  or  even  the  clothes  of  the  attendant,  would  con- 
tinue without  abatement,  and  that  the  wheel  would  ultimately  overrun 
the  range  of  the  friction  rollers,  nor  w^ould  it  be  possible  for  a  bystander 
in  the  moving  ship  so  to  touch  the  wheel  as  to  set  it  at  rest  in  its 
proper  position.  This  difficulty  may  be  surmounted  by  giving  the 
wheel  a  slight  preponderance  on  one  side,  making  its  centre  of  gravity 
slightly  eccentric — thus  making  it,  in  fact,  a  pendulum  with  a  very 
long  period  of  oscillation.  It  is  true  that  it  becomes  thus  subject  to 
the  disturbing  causes  which  necessarily  operate  on  a  pendulum  sus- 
pended in  an  oscillating  ship.  But  if  the  preponderance  is  very  small, 
and,  consequently,  the  period  of  the  pendulum  is  extremely  long,  the 
time  duiing  which  a  disturbing  cause  operates  in  one  direction  is  rela- 
tively so  short  that  the  amount  of  disturbance  actually  created  during- 
its  operation,  may  be  rendered  inappreciable,  and  will  be  obliterated 
during  the  counter  oscillation.  In  fact,  bearing  in  mind  that,  on  the 
average,  the  sea  is  level  and  the  ship  is  upright,  the  wheel  with  its 
slight  preponderance,  if  set  in  motion,  will  simply  oscillate  very  slowly, 
and  will  gradually  come  to  rest  in  its  proper  mean  position,  the  motion 
becoming  gradually  extinguished  by  the  resistance  of  the  air  and  other 
retarding  causes.  Having  thus  generally  characterised  the  conditions 
which  must  be  adhered  to  to  give  effect  to  the  suggested  method,  I  will 
point  out  how  they  have  been  carried  into  effect  in  the  apparatus  shown 
in  Plates  XLYII  and  XLYIII. 

The  wheel  (a)  weighs  200  pounds,  and  is  3  feet  in  diameter ;  it  rests 
on  an  axle  of  steel,  coated  with  hard  steel  collars  (h)yl  inch  in  diameter. 
The  centre  of  gravity  is  about  '006  of  an  inch  out  of  the  centre  of  the 
axle,  and  the  time  of  a  single  swing  from  right  to  left  is  about  34 
seconds.  Each  friction  roller  arm  (c)  has  a  radius  of  18  inches,  and 
consists  of  a  stout  casting,  with  a  counterbalance  (d)  below  if  s  pivots ; 
the  segment-facings  (e)  are  of  hard  steel,  IJ  inches  broad.  It  will  be 
seen  that  if  these  wxre  rigidly  fixed  to  the  radii,  the  axle  would  almost 
inevitably  take  its  bearing'on  one  or  other  edge  of  each  segment.  To 
prevent  this  they  are  mounted  on  pivots  (/),  so  as  to  square  themselves 
into  perfect  contact  with  the  axis.  The  delicacy  of  the  suspension  is 
attested  in  this  particular  instrument  by  the  smallness  of  the  rate  of  ex- 
tinction of  its  own  oscillation  when  put  in  motion,  and  by  the  fact  that 
wdien  at  rest,  a  breath  on  the  circumference  will  move  it  perceptibly. 

The  axis  carries  a  wooden  semi-circle  (g)  having  a  circumfer- 
ence i  inch  to  a  degree,  and  by  a  connecting-rod  (A),  which 
takes  the  motion  of  the  circumference  lineally,  the  angles  are  trans- 
ferred to  and  become  marked  on  the  travelling  sheet  of  paper  {k)^ 
tracing  a  continuous  curve   (similar  to  that  already  described  as 
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traced  by  the  pendulum)  tlic  ordinates  of  which  are  the  absolute 
inclinations  of  the  ship  at  each  instant,  and  the  abscissae  the  inter- 
vals of  time.  The  motion  of  the  paper  is  nearly  isochronous.  The 
paper,  however,  has  a  time  scale  marked  on  it  by  a  piece  of  clock- 
work (I),  as  it  travels.  Each  line  is  traced,  not  by  a  pencil — for  this 
requires  pressure  to  secure  its  marking — but  by  a  pen  consisting  of  a 
light  vulcanite  cyhnder  0*1  of  an  inch  in  internal  diameter,  which 
delivers  the  ink  through  a  conical  metal  point,  having  an  aperture 
0*005  of  an  inch;  the  pen  and  the  arm  that  carries  it  (m)  are  counter- 
balanced, so  that  its  point  barely  touches  the  paper,  while  the  ink  is 
delivered  by  its  capillary  adhesion  to  the  paper.  The  friction  is  thus 
practically  inappreciable.  Should  it  happen,  as  it  occasionally  does, 
that  the  wheel  is  put  into  motion  by  some  accidental  external  impulse, 
the  oscillation  thus  instituted  is  performed  with  the  long  periodic 
motion  which  the  wheel  independently  possesses,  and  thus  it  scarcely 
even  disfigures  the  curve  which  shows  the  ship's  oscillation.  The 
result  simply  is  that  the  curve  is  thus  referred  to  a  base-line  of  small 
definite  curvature,  instead  of  to  one  absolutely  straight.  The  angles 
indicated  by  the  pendulum,  are  similarly  traced  on  the  same  paper  and 
to  the  same  scale. 

Before  leaving  the  subject  of  the  details  of  the  instrument,  I  should 
mention  that  I  propose  to  make  trial  of  a  somewhat  different  arrange- 
ment for  the  frictionless  support  of  the  wheel.  Although  the  arrange- 
ment as  it  stands  at  present,  has  answered  very  well,  it  requires  great 
attention,  as  a  very  small  speck  of  dust  getting  between  the  segments 
and  the  axis  of  the  wheel,  is  sufiicient  to  impede  the  free  motion  of  the 
parts,  and  to  set  the  wheel  oscillating.  I  said  before  that  a  knife  edge 
suspension  for  the  wheel  would  not  answer,  as  a  knife  edge  to  work 
properly  must  rest  on  a  level,  or  nearly  level  plate,  which  could  not,  of 
course,  be  obtained  in  a  ship,  where,  if  the  plate  was  tilted,  the  knife 
edge  would  slide  off".  However,  after  this  instrument  was  made,  it 
occurred  to  me  that  the  difficulty  of  employing  knife  edges  might  be 
got  over  by  placing,  at  each  end  of  the  axis,  two  knife  edges  at  right 
angles  to  one  another,  with  their  edges  in  the  same  straight  line,  in 
prolongation  of  the  centre  line  of  the  axis  of  the  wheel,  one  knife  edge 
being  nearer  to  the  wdieel  than  the  other,  but  both  of  them  being  rigidly 
connected  with  the  wheel.  These  knife  edges  would  rest  on  flat  plates, 
which  would  be  placed  at  right  angles  to  one  another.  Thus  the 
tendency  of  each  knife  edge  to  slide  down  over  the  inclined  surface  of 
the  plate  it  was  resting  on  would  be  prevented  by  the  other  knife  edge 
pressing  against  its  plate.  To  prevent  any  rubbing  of  the  knife  edges 
on  the  plates,  and  to  alloAV  for  any  errors  of  workmanship  in  fixing  the 
knife  edges  in  their  exact  position,  the  plates  on  which  the  knife  edges 
rest,  will  be  made  so  as  to  rock  on  short  radius  arms,  in  a  similar 
manner  to  the  segments  on  which  the  wheel  axis  now  rests.  Not  only 
will  this  arrangement  of  knife  edges  be  simpler  and  more  compact 
than  the  present  arrangement,  but  the  small  bearing  surfaces  of  the 
knife  edges  will  be  able  to  crush  and  obliterate  particles  of  dust,  which 
would  have  done  mischief  between  the  circular  axis  and  the  segments. 
This  arrangement  of  knife  edges  is  adopted  for  the  bearings  of  the 
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heavy  short  period  pendulam  already  described,  and  is  sliown  on  Fio-. 
3,  Plate  XLYIII. 

To  return  to  the  objects  of  the  apparatus  now  before  ns,  and  havino- 
described  the  manner  in  which  we  obtain  two  curved  lines  drawn  on 
paper  v/hich  supply  us  with  tbe  information  we  require  as  to  the  ahso- 
lute  angle  and  the  relative  angle  of  the  vessel's  mast  at  each  instant  of 
time  (see  Fig.  6),  I  v/ish  to  point  out  that  from  these  two  records  v/e 


Fia.  6. — Example  of  Diageam  made  by  Insteument,  showinc;^  eesult  op 

AisALYSIS  OF  IT. 
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a.  Time  scale  marked  by  clock  on  the  paper  as  it  travels. 

b.  Curvilinear  line  drawn  by  wheel,  and  indicating  by  its  ordinates,  to  scale,  the  "  absolute 

angle  "  of  the  ship  at  the  instants  of  time  indicated  by  the  time  scale. 

c.  Curvilinear  line,  drawn  in  like  manner  by  pendulum,  and  indicating  "relative  angle"  of  ship 

at  each  instant  of  time. 

d.  Zero  line  to  which  the  ordinates  are  referred. 

71.  Curvilinear  line  referred  to  a  zero  line,  /),  deduced  from  the  curvilinear  lines,  6  and  c,  by  taking 
the  differences,  as  e  g,  h  i,  I;  I  m,  between  the  ordinates  of  these  two  curves,  b  and  c,  for  the 
ordinates  e'  g',  h' i\  k',  V  m',  of  the  line  n.  Thus  the  curvilinear  line  n  represents  by  its  ordinates 
the  difference  at  each  instant  of  time  between  the  absolute  angle  and  the  relative  angle;  and 
this  dilference  (see  Fig.  4,  page  875),  is  the  wave  slope. 
Note. — In  the  actual  diagrams     taken  by  the  insti  unient,  the  lines  b  and  c  are  not  placed,  as  here 
shown,  in  their  correct  juxtaposition,  since  it  is  necessary  in  order  to  allow  the  pens  to  pass  one 
another  that  they  should  work  in  different  positions  on  the  paper,  hence  before  analysing  the  diagrams, 
one  of  the  curves  has  to  be  "  plotted"  again  in  its  correct  position.    Also,  the  curviliiu'ar  line  drawn 
by  the  wheel  has  to  be  corrected  for  any  curvature  in  its  zero  line  due  to  long  oscillations  of  the 
"Wheel.    Both  these  corrections  have  been  made  in  the  diagram  here  shown,  which  is  taken  from 
an  actual  diagram  produced  by  the  apparatus. 

can  at  once  obtain  a  measure  of  the  wave  slope  on  which  the  sbip  is  at 
each  instant  of  time. 

For  this  wave  slope  will  clearly  be  the  difference  between  the  abso- 
lute angle  and  the  relative  angle  (see  Fig.  4,  page  18),  and  so  the  angle 
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of  the  wave  slope  at  cacli  instant  of  time,  is  represented  on  tlic  diiigrani 
hj  the  distance  between  the  two  curved  lines.  Now  by  knowing  the 
wave  slope  at  each  instant  of  time,  we  can  graphically  describe  the 
form  of  the  wave  by  plotting  on  paper  successively  the  different  incli- 
nations of  wave  surface  indicated  by  the  diagram.  But  although  wo 
can  thus  draw  the  form  of  the  wave,  Ave  do  not  knov/  its  actual  dimen- 
sions. We  have  a  correct  drawinof",  but  we  do  not  know  the  scale  on 
which  it  is  drawn.  We  can  determine  this,  however,  in  the  following 
way :  if  the  interval  of  time  between  the  passage  of  two  successive 
waves  is  known,  the  received  theory  of  waves  tells  us  what  is  the  dis- 
tance between  the  crests  of  those  waves.  Now  a  reference  to  the 
diagram  tells  us  the  interval  of  time  between  the  passage  of  two  of  the 
wave  crests  we  have  drawn,  and  thus  we  can  find  the  distance  between 
the  wave  crests,  and  so  we  get  the  scale  of  the  drawing  of  the  wave. 

Here  then  we  have  by  the  pendulum  and  wheel  diagrams,  a  means  of 
recording  the  waves  which  act  on  a  vessel  at  sea.  We  have  by  the 
pendulum  diagram,  a  record  of  the  forces  tending  to  make  the  vessel 
roll,  and  we  have  by  the  stationary  wheel  diagram  a  record  of  the 
extent  to  which  the  ship  actually  does  roll.  Thus  a  great  help  is 
given  to  our  power  of  treating  theoretically  the  rolling  of  ships,  for  we 
have  the  means  of  verifying  our  theory  by  practice,  seeing  in  what 
way  they  differ,  and  determining  the  cause  of  that  difference. 

For  instance,  we  have  determined  for  a  given  ship,  by  rolling  her  in 
still  water,  her  scale  of  resistance  to  rolling,  and  from  this  we  are  able 
to  predict  what  will  be  her  behaviour  in  any  given  waves.  We  try  the 
same  ship  at  sea,  and  from  the  diagrams  we  obtain  a  record  of  the 
waves  she  experienced.  We  then  apply  our  information  as  to  the  still- 
water  resistance,  and  calculate  what,  according  to  theory,  should  be  the 
ship's  behaviour,  namely  to  what  angle  she  should  roll  at  each  point  of 
the  waves  in  question.  But  we  also  have  an  exact  record  of  what  she 
actually  did  do  in  those  very  waves,  and  we  thus  have  a  crucial  test  of 
the  accuracy  of  our  calculations. 

I  may  mention  that  in  some  experiments  conducted  for  the  Admiralty, 
this  test  has  actually  been  applied  in  the  case  of  two  ships  of  over  1,000 
tons,  one  of  them  having  large  bilge  keels,  and  it  appeared  that  the 
actual  oscillations  in  the  seaway  went  precisely  through  the  phases 
which  the  theory  prescribed  ;  but  as  regards  the  amount  of  roll,  the 
angles  actually  reached  were  throughout  slightly  less  than  those  theo- 
retically deduced,  and  this  indicated  that  either  the  resistance  expe- 
rienced by  the  ships  while  rolling  in  the  seaway  was  greater  than  that 
indicated  by  the  still- water  trials,  or  that  the  effective  wave  slope  was 
throughout  somewhat  less  than  that  indicated  by  the  diagrams. 

Also  by  the  accurate  records  given  by  this  instrument,  we  can 
determine  the  merits  of  different  forms  of  ships  so  far  as  their  qualities 
affect  their  rolling,  for  we  can  measure  their  behaviour  under  strictly 
comparable  conditions.  It  is  impossible  to  get  the  sea  exactly  alike  on 
different  days,  and  thus  great  differences  of  opinion  exist  as  to  the  rela- 
tive merits  of  various  ships.  But  with  this  apparatus  we  can  tell  what 
v/ere  the  conditions  under  which  a  vessel  exhibited  exceptional  behaviour 
and  in  what  respect  those  conditions  or  that  behaviour  differed  from 
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those  experienced  or  exhibited  by  the  same  or  other  ships  at  any  other 
time.  We  are  able  thus  to  judge  of  the  value  of  the  various  devices 
tending  to  modify  the  rolling  ;  the  effect  of  alterations  of  stowage  of 
the  additional  of  bilge  keels,  and  of  the  steadying  effect  of  canvas  can  be 
exactly  recorded  and  measured.  The  direction  in  which  to  search  for 
further  remedies  may  thus  be  indicated,  and  important  improvements 
may  be  confidently  anticipated. 

The  Chaieman  :  I  do  not  know  wlietlier  any  one  will  rentiire  to  discuss  this  paper, 
bat  if  any  gentleman  wishes  to  ask  any  question,  or  to  have  any  further  explanation, 
I  have  no  doubt  Mr.  Fronde  will  be  very  glad  to  afford  it. 

Captain  Colomb,  R.N.  :  A  sotto  voce  remark  I'ell  I'rom  the  Chairman,  that  he 
thought  nobody  would  dare  to  make  any  comments  upon  the  paper,  and  I  feel  his 
difficulty,  the  condition  of  things  being  this,  that  whereas  an  audience  in  this  theatre 
listening  to  a  paper  is  usually  in  the  position  of  a  number  of  critics  upon  the  per- 
formance of  the  reader  of  the  paper ;  our  position  to-night  is  that  of  a  number  of 
disciples  sitting  at  the  feet  of  a  master.  I  should  think  that  nobody  in  the  Navy, 
and  I  might  possibly  go  further  and  say,  nobody  in  Europe,  would  attempt  to 
criticise  such  a  paper  as  we  have  heard  to-night, — most  elaborate,  and  yet  so  clear, 
that  even  I  susjiect  the  thickest  of  our  heads  (and  I  number  mine  amongst  them) , 
have  been  able  to  follow  it  to  a  very  great  extent.  I  do  not  suppose  that  it  is 
possible  to  offer  that  sort  of  criticism  which  Mr.  Froude,  in  common  with  other 
great  minds,  would  wish  for.  But  what  one  would  like  to  do  would  be  to  try  to 
convey  to  a  mind  such  as  his,  some  of  the  difficulties  that  ordinary  minds  siich  as 
ours  feel  in  following  him.  My  difficulty,  and  I  only  mean  to  advert  to  one,  is  that 
purely  elementary  one  upon  which  the  theory  of  the  wave  rests.  I  understand,  so 
far  as  I  have  read  the  papers  on  the  now  received  theory  of  the  formation  of  waves, 
that  any  particle  on  the  surface  of  an  advancing  wave  slope  describes  a  circle  in  a 
direction  opposite  to  that  in  which  the  wave  is  travelling ;  that  it  reaches  the  top  of 
the  circle  at  the  moment  the  crest  of  the  wave  reaches  it,  and  that,  consequently,  it 
finds  itself  just  where  it  started  when  the  wave  has  completely  passed,  supposing 
that  it  started  from  the  bottom  of  the  wave  slope,  and  that  the  slope  passed  it,  and 
then  that  it  found  itself  at  the  bottom  of  the  next  hollow.  Now  my  difficulty  is  to 
understand  that  translation  of  the  w^ave  particle.  Waves  we  know  are  of  very  great 
height,  and  the  diameter  of  the  circle  described  by  a  particle  on  the  surface  of  a 
wave  may  reach,  I  suppose,  30  feet.  Now  it  is  a  difficulty  to  my  mind  to  get  the 
theoretical  fact  to  coincide  with  one's  personal  observation.  I  have  not  myself, 
except  in  breaking  wwes,  observed  that  particuar  translation.  And  there  is  one 
observation  that  I  have  made  which  increases  the  difficulty  to  my  mind.  When  a 
perpendicular  surface,  such  as  the  side  of  a  breakwater,  is  offered  to  advancing 
waves,  any  small  object  lying  within  a  foot  or  two  of  the  perpendicular  surface  does 
not  appear  to  an  observer  to  alter  its  distance  from  it.  Its  motion  appears  to  be 
distinctly  vertical ;  as  the  wave  rises,  so  the  object  rises  ;  as  it  falls,  so  the  object 
falls.  But  you  cannot  by  that  sort  of  observation  detect  a  difference  in  the  slope  of 
the  wave,  nor  is  there  in  such  a  case  any  break  or  disturbance  of  the  surface  of  the 
wave  itself.  It  is  of  course  quite  different  in  a  breaking  wave,  such  as  we  see  in  a 
surf.  There  we  have  what  is  described  a  distinct  motion  of  the  particles  which  we 
can  detect  with  our  eye.  We  know  that  if  you  place  a  small  object  on  a  rolling 
surface,  you  observe  that  it  has  that  motion  of  translation  which  I  understand  it  is 
supposed  that  every  23article  of  a  waA^e  has,  even  in  deep  water.  We  have  that 
translation  in  a  breaking  wave  very  distinctly  brought  under  our  observation  in 
every  rolling  sea.  We  are  accustomed  to  note  the  commencement  of  the  breaking  ot 
a  wave,  and  after  the  wave  has  completely  spent  itself  and  broken,  we  can  trace  a 
long  drift  of  foam  where  the  breaking  wave  has  passed  over.  That,  Mr.  Froude,  is 
my  difficulty.  I  hope  you  do  not  think  I  am  a  doubter.  I  am  trying  to  be  a 
learner,  and  no  more,  and  I  think  if  you  can  descend  to  our  minds,  I  should  just 
hke  to  give  one  piece  of  confirmation  to  some  points  you  have  stated  which  are  to 
those  who  have  studied  the  question  quite  accepted,  but  I  believe  are  not  so  accepted 
generally  in  the  Navy ;  one  is  the  ieochronous  vibration  of  ships.    I  made  it  my 
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business  last  time  I  was  at  sea,  at  any  spare  moment,  whatever  tlie  state  of  the  sea 
was,  even  in  comparatively  close  liarbours,  to  take  that  sort  of  rouf^h  observation 
which  was  possible,  and  I  found  in  the  ship  I  was  in,  no  matter  wliat  tlic  state  of 
the  sea  was,  in  the  heaviest  sea  and  when  tlie  motion  was  hardly  perceptible,  the 
motion  of  the  ship  never  seemed  to  be  under  11  rolls,  and  never  over  13. 

Again,  another  point  you  adverted  to  was  that  cycle  of  rolling;  that  is  how,  in 
certain  seas,  you  arrive  at  a  maximum  arc,  and  then  that  your  roll  became  less  and 
less  down  to  a  certain  point,  at  wliich  it  began  again  to  increase.  I  made  observa- 
tions upon  that  point,  and  I  have  tracings  of  the  rolls,  wliere  I  noticed  that  most 
distinctly ;  but  I  did  not  at  that  time  know  the  cause,  whi':*h  has  been  explained  to 
us  to-night. 

Dr.  HiEST :  Since  the  efficacy  of  the  beautiful  piece  of  meclianism  which 
Mr.  Froude  has  exhibited  to  us  this  evening,  depends  essentially  upon  the  perpen- 
dicularity to  the  surface  of  the  wave  passing  under  the  ship,  of  the  direction  indicated 
by  the  short  j^endulum  of  his  apparatus,  I  should  like  to  ask  him  to  what  extent 
this  perpendicularity  may  be  actually  relied  upon.  The  diagram  on  the  right  repre- 
sents an  extreme  case,  the  circumstances  of  which  might  be  roughly  imitated  by 
rigidly  connecting  the  point  of  suspension  of  a  short  pendulum  with  the  circum- 
ference of  a  large  wheel,  and  on  the  concave  side  thereof.  Now  if  the  wheel  rotated 
with  sufficient  velocity,  centrifugal  force  would  undoubtedly  preponderate  to  such  an 
extent  as  to  maintain  the  perpendicularity  of  the  string  of  the  little  pendulum  to 
the  immediately  adjacent  part  of  the  circumference,  which  here  represent  s  the  profile 
of  the  wave.  But  at  smaller  velocities  of  rotation,  this  would  certainly  not  be  the 
case,  and  the  question  arises  wliether  some  similar  departure  from  perpendicularity 
may  not  present  itself  in  the  experiments  of  Mr.  Froude. 

Independently  of  the  extreme  case  I  have  just  alluded  to,  we  have  been  informed 
by  Mr.  Froude  that  the  shortness  of  the  length  of  his  pendulum  is  essential  to  the 
accuracy  of  the  indications  of  his  instrument.  He  has  told  us,  moreover,  that  the 
centre  of  gravity  of  the  large  wlieei,  which  turns  on  friction  rollers,  is  slightly 
below  the  axis  on  which  it  turns  ;  so  that  the  wheel  itself  represents  a  slowly  oscil- 
lating jDcndulum,  in  other  words,  a  simple  pendulum  of  great  length  ;  and  the  machine, 
unless  1  have  misunderstood  his  description,  may  be  said  to  record  automatically 
the  variations  which  occur  in  the  inclination  of  these  two  pendulums  when  the  wave 
is  passing  under  the  ship.  Hence,  if  both  pendulums  alike  placed  themselves  per- 
pendicular to  the  wave  surface,  the  instrument  would  obviously  not  serve  the  purpose 
for  which  it  was  designed.  Its  efficacy,  therefore,  may  be  said  to  depend  materially 
upon  the  difference  between  the  virtual  length  of  the  one  pendulum,  and  the  actual 
length  of  the  other.  I  should  be  glad  to  know  if  Mr.  Froude  has  had  an  opportunity 
of  ascertaining  the  effect  of  altering  the  relative  lengths  of  these  pendulums.  I  have 
given  frank  utterance,  Sir,  to  the  thoughts  which  occurred  to  me  as  I  listened  to 
Mr.  Froude's  interesting  paper.  Those  now  present  who,  like  myself,  have  not  made 
such  questions  a  subject  of  special  study,  may  be  glad  to  have  the  difficulties  I  have 
raised  removed.  To  Mr.  Froude  tliis  will  be  an  easy  task,  for  we  all  know  with  what 
experimental  skill  and  large  experience  he  has  worked  for  a  long  time  upon  this  and 
other  kindred  portions  of  a  very  important  but  difficult  subject,  a  subject  which  up 
to  the  present  time  has  remained,  I  believe,  almost  inaccessible  to  rigorous  mathe- 
matical treatment. 

Captain  Selwyn,  R.N.  :  Allow  me  to  ask  a  question  or  two  for  my  own  instruction. 
Would  Mr,  Froude  be  kind  enough  to  give  us  the  explanation  of  the  cause  he 
assigns  for  the  rolling  of  ships  where  it  occurs  in  a  comparatively  smooth  sea,  and 
where  no  waves  are  perceptible — a  case  which  constantly  arises  ;  and  also  how  far 
the  velocity  of  the  translatory  motion,  whether  that  arises  during  the  roll  of  a  ship, 
or  in  such  a  case  as  the  advancing  surf  in  the  drawing,  how  far  the  velocity  of  the 
translatory  motion  tends  by  the  law  of  the  composition  of  forces  to  make  the  pendu- 
lum assume  a  direction  which  it  would  not  otherwise  have  taken.  Also  with  regard 
to  the  cup  full  of  water  retaining  a  plane  parallel  to  the  wave  slope,  how  far  that 
would  be  true  of  a  vessel  of  water  if  set  on  the  deck  of  a  ship — what  would  be  the 
action  of  water  inside  a  vessel  set  on  the  deck  of  a  ship  as  compared  with  that  w4iich 
he  attributes  to  the  cup  swinging  in  the  hand  which  he  has  shown  us  ? 

Mr.  Froude  :  With  reference  to  the  translatory  motion  of  a  wave,  I  think  if  you 
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were  to  place  an  upright  post  in  moderately  deep  water  traversed  bj  a  series  of 
moderate  waves,  and  to  place  a  piece  of  cork  on  the  water  close  to  it,  you  would  see 
actually  that  cork — at  least  I  have  never  found  any  difficulty  in  seeing  it — the 
cork  move  forward  hollow  at  the  crest  and  backward  in  the  Avave.  I  cannot  say 
you  ever  see  waves  regular  enough  to  show  the  absolutely  circular  motion,  but 
you  do  simply  see  that  the  motion  is  of  that  character.  You  must  recollect  the 
translation  of  the  profile  of  a  wave  itself  is  vastly  greater  than  tlie  translation  of  the 
particles  of  which  the  profile  at  the  moment  consists.  Take  the  condition  of  an 
Atlantic  wave,  500  feet  in  length,  the  transit  of  which,  from  crest  to  crest,  will  take 
ten  seconds,  making  50  feet  per  second  as  the  speed  of  the  translation  of  the  profile. 
Now  suppose  the  wave  to  be  20  feet  high,  so  that  the  cork  float  at  the  surface  is 
describing  a  circular  orbit  20  feet  in  diameter,  of  which  the  circiimference  is,  therefore, 
in  round  numbers,  60  feet,  or  a  speed  relatively  so  insignificant  that  an  observer 
would  certainly  be  unable  to  appreciate  it  correctly  in  the  open  sea  when  masked  hj 
the  eightfold  greater  speed  of  the  wave-profile  ;  yet  if,  when  the  wave  was  pa?shig 
him,  he  had  a  fixed  object  by  which  to  observe  its  motion,  he  would  be  satisfied- 
that  the  motion  is  at  least  3  or  4  knots,  as  it  really  is,  and  that  the  top  of 
the  wave  is  moving  forv/ard,  and  the  bottom  of  the  wave  is  moving  backward 
with  about  that  speed,  I  won't  say  he  could  exactly  count  the  speed  by  a 
watch,  but  he  would  be  satisfied  as  to  the  character  of  the  movement.  With 
regard  to  the  action  of  waves  moving  near  a  vertical  quay  wall,  when  the  motion 
is  alo7?cf  the  wall,  you  do  see  the  very  thing  happen.  The  case  when  the- 
wave  is  approaching  the  wall  no  doubt  may  at  first  sight  seem  perplexing,  but  the 
fact  is,  that  the  existence  of  the  wall  converts  the  translatory  motion  of  the  con- 
tiguous jjarticles,  wholly,  and  of  those  nearly  contiguous,  partially,  into  vertical 
motion,  and  the  increased  rapidity  of  the  up  and  down  motion  serves  to  disguise  to 
a  great  extent  the  lateral  translation  which  remains  ;  but  that  it  exists  is  quite  un- 
questionable. If  they  are  calculated,  you  will  find  that  in  all  cases  the  actua_  trans- 
lations are  such  as  to  correspond  with  the  deflection  of  the  pendulum,  in  virtue  of 
the  composition  of  forces,  no  less  in  the  very  flat  waves  v.hich  Captain  Selwyn 
referred  to,  than  in  those  of  larger  elevation.  The  composition  of  forces  governs  the 
result  wholly.  The  forces  to  be  compounded  are  gravity,  which,  strictly  speaking, 
must  include  the  vertical  translatory  forces  due  to  such  up  and  down  motion  as  there 
maybe,  and  the  horizontal  translatory  forces  due  to  such  lateral  motion  as  there  may  be. 
If  you  place  a  bucket  of  water  on  the  top  of  a  piston  rod,  and  make  the  piston  ascend 
and  descend,  then  while  the  bucket  is  being  accelerated  upwards,  there  is  an  intensi- 
fication of  gravity  in  the  water;  when  the  bucket  is  being  accelerated  downwards, 
there  is  a  diminution  of  gravity  in  the  water,  and  you  might  make  the  acceleration  so 
great  that  the  water  w^ould  be  left  behind  altogether,  and  in  that  condition  aaIicu 
gravity  is  neutralised  by  the  downward  acceleration,  the  water  particles  are  in  a  per- 
fectly neutral  condition  so  far  as  mutual  pressure  is  concerned.  The  water  rising 
and  falling  up  and  down  the  face  of  a  quay  wall  is  very  nearly  in  that  position. 
It  is  thrown  up,  it  is  losing  upward  velocity  and  gaining  downward  velocity  as  fast 
as  gravity  can  urge  it,  and  therefore  a  very  small  lateral  translation  satisfies  the 
condition  that  the  surface  of  the  water  shall  be  at  right  angles  to  the  compound  of 
gravity  and  translatory  force,  even  when  the  surface  appears  almost  perpendicular. 
I  do  not  know  whether  this  explanation  seems  sufficient,  but  if  you  watch  the  pheno- 
mena by  light  of  the  explanation,  I  think  they  may  be  more  correctly  apprehended,, 
and,  as  I  have  said,  if  you  plant  a  small  post  in  the  water  for  the  waves  to  wash 
past,  you  will  see  the  very  thing  happening. 

I  think  there  is  a  little  misconception  in  supposing  that  the  mechanically  rigid 
surface  of  that  wheel  can  be  taken  to  represent  the  living  curvature  of  the  hollow  of 
a  wave.  Even  were  the  wave-profile  circular,  that  circle  would  not  be  the  orbit  of  the 
particles.  Even  if  the  wheel  were  rotating,  the  pendulum  would  not  hang  normal  to 
its  circumference,  nor  if  you  were  to  put  a  drop  of  water  on  the  circumference,  would 
the  Avater  stay  there.  The  pendulum  might  become  horizontal  in  some  part  of  the 
rotation,  were  the  velocity  sufficient,  and  the  same  circumstances  would  keep  the  water- 
surface  in  an  upright  condition,  which  would  keep  the  pendulum  in  the  horizontal 
(.ondition.  The  length  of  the  pendulum  is  important  only  because  a  very  short 
pendulum  is  capable  of  at  once  assuming  that  position  which  is  for  the  moment  its 
position  of  equilibrium  j  a  long  pendulum,  if  not  in  that  position,  would  be  so  long 
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assuming  ifc  that  it  would  set  up  an  independent  oscillation.  Tlicidiort  pendulum  so 
instantly  gravitates  in  the  direction  which  is  its  momentary  position  of  rest,  that  no 
time  is  lost.  If  you  put  a  spirit  level  on  a  raft,  if  you  put  a  marble  in  a  floating 
saucer,  and  put  them  on  regular  shaped  waves,  the  marble  should  not  roll  about ; 
the  bubble  of  the  spirit  level  should  remain  ab  rest  ;  the  fluid  in  the  spirit  level 
is  but  as  the  fluid  which  surrounds  the  spirit  level.  Imagine  a  raft  consisting  of 
bamboo  canes  on  a  wave  slope,  you  would  be  surprised  to  see  the  water  running 
down  through  the  canes ;  in  fact,  if  a  tube  floats  like  a  spar,  pointing  up  a  wave 
sloj^e,  the  water  should  surely  remain  in  it  as  inert  as  it  appear^3  to  be  in  the  rest 
of  the  wave-surface  ;  yet  the  water  is  not  really  inert  in  the  wave  slope  or  in  tho 
tube,  for  the  steady  slope  bears  witness  to  the  forces  by  Avhich  it  is  being  urged. 

The  Chairman  :  I  am  sure  you  will  wish  me  to  thank  Mr.  Froude  in  your  name 
most  cordially  for  having  so  clearly  explained  a  very  difficult  subject,  for  every  Naval 
Architect  and  every  seaman  must  feel  it  is  one  of  the  most  important  subjects  that 
can  be  investigated.  It  is  only  during  a  very  few  years  that  the  question  of  the  theory 
of  wave-oscillation  has  been  scientifically  and  experimentally  entertained  at  all.  I 
suppose  we  could  count  on  our  Angers  the  men  in  Europe  engaged  in  this  investigation, 
and  of  these  Mr.  Froude  stands  almost  foremost.  We  know  the  great  difficulty  thero 
is  in  obtaining  accurate  records  of  a  ship  rolling.  It  is  a  matter  of  the  greatest 
practical  and  scientiflc  importance  to  the  Naval  Architect  and  the  seaman  in  deter- 
mining the  disposition  of  the  weights  in  a  ship.  We  all  know  that  it  is  practically 
a  very  great  difficulty  to  ensure  that  the  oscillations  of  a  ship  in  a  sea-way  are  truly 
recorded,  and  if  this  instrument  assists  us  in  accomplishing  that  object,  and  I  fully 
believe  it  will  do  so,  we  cannot  overrate  its  value,  for  it  will  enable  our  Naval  Archi-> 
tects  to  deduce  laws  from  the  facts  thus  recorded,  that  will  be  of  the  greatest  value 
to  them.  As  regards  the  determination  of  the  wave-slopes,  I  share  with  Captain 
Colomb  the  feeling  that  I  am  only  learning  this  evening,  and  I  cannot  say  I  thoroughly 
have  understood  all  we  have  heard,  although  Mr.  Froude  has  made  it  so  clear,  but 
it  appears  to  me  one  of  the  great  values  of  ascertaining  the  wave-slope  in  connection 
with  the  angle  of  heel,  is  that  you  make  your  curve  of  stability  of  great  importance 
in  enabling  you  to  ascertain  the  righting  force  acting  on  a  ship  when  rolling,  which 
the  curve  of  stability  in  ordinary  cases  enables  them  to  do  when  inclined  in  still 
water ;  but  without  knowing  the  Jtngle  of  the  wave-surface,  the  righting  force  cannot 
be  ascertained.  I  have  shared  the  difficulty  that  I  heard  expressed  by  Dr.  Hirst  as 
to  the  question  of  the  inclined  jDOsition  of  the  pendulum,  but  I  am  ready  to  put  faith 
in  Mr.  Froude,  and  only  hope  that  he  will  be  enabled  by  taking  his  instrument  to 
sea  to  carry  out  his  experiments  further,  and  to  prove  to  our  satisfaction  that  what 
he  says  on  that  point,  really  exists.  I  may  make  one  remark  on  it  which  perhaps 
may  show  how  little  I  do  understand  the  question.  I  cannot  recognise  that  the 
pendulum  can  remain  in  the  position  of  a  normal  to  the  wave-slope,  except  with 
some  definite  velocity  of  translation  of  the  ship  and  a  definite  length  of  the  pendu- 
lum. Experiment  may  satisfactorily  prove  that  I  am  mistaken  ;  but  I  should 
imagir.e  the  velocity  of  the  translation  of  the  point  of  suspension,  and  the  length  of 
the  pendulum,  were  elements  that  must  be  taken  into  consideration. 

Mr.  Froude  :  It  is  because  the  ship  is  being  translated  by  the  wave  at  a  certain 
rate,  or  rather  because  its  translation  is  being  altered  at  a  certain  rate,  that  the 
pendulum  is  deflected.  The  proposition  is  that  there  is  inherent  identity  between 
the  causes  which  govern  the  slope  of  the  water-surface  and  those  Avhich  govern  the 
direction  of  the  pendulum. 

The  Chairman  :  There  is  another  point  that  I  have  no  doubt  experiment  will 
prove.  It  is  this  :  that  that  representation  of  the  float  partakes  entirely  of  the 
motion  of  the  surface,  whereas  a  ship  drawing  4  or  5  feet  of  water  cannot  entirely 
partake  of  the  motion  of  the  surface. 

Mr.  Fkoude  :  The  diminution  of  the  motion  in  the  underlying  water  no  doubt 
somewhat  lessens  the  effective  wave  slope,  Avhicli  is  thus  different  from  the  surface 
wave  slope  ;  the  action  is  a  compound  action.  I  speak  of  the  surface  generally, 
merely  by  way  of  expressing  the  general  laws  which  are  in  action  without  going  into 
the  complexity  of  the  internal  mechanism  of  the  wave  ;  this  alters  slightly  the 
measure  of  the  results,  but  does  not  alter  their  character. 

The  Chairman  :  I  beg  to  offer  Mr.  Froude  the  most  cordial  thanks  of  the  Council 
and  audience  for  his  most  interesting  paper. 


Wednesday,  April  9th,  1873. 

Eeae-Admiral  Sir  ASTLEY  COOPER  KEY,  C.B.,  F.R.S.,  President 
of  the  Royal  l!Taval  College,  Greenwich,  in  the  Chair. 


O]^  THE  ACCURATE  EIRmG  OF  KAYAL  ORD^TA^sTCE  BY 
MEANS  OF  THE  VESSEL'S  MOTION. 

By  PL  Bessemer,  Esq. 

Before  commencing  to  read  my  paper,  with  your  permission  I 
will  make  one  or  two  remarks  on  the  models  which  I  brought  here  on 
Monday  evening  last,  as  they  serve  further  to  illustrate  the  very 
admirable  paper  read  to  us  by  Mr.  Froude.  He,  as  you  know,  read 
a  most  elaborate  and  able  paper  on  "  wave-motion,"  and  a  mode  of 
recording  it.  The  instrument  which  I  have  constructed,  and  to  which 
I  refer,  had  not  that  object,  but  was  simply  intended  to  record  the 
motion  of  the  deck  of  a  ship,  that  is  to  say,  the  amount  of  roll,  and 
the  amount  of  pitch  of  tlie  vessel.  In  my  own  particular  case,  the 
invention  had  reference  to  the  "still-cabin,"  which,  as  you  well  know, 
I  am  proposing  to  make  for  ocean  travelling.  For  that  purpose,  I  did 
not  require  that  the  instrument  should  be  able  to  indicate  through  so 
great  an  angle  as  is  necessary  with  the  instrument  produced  by 
Mr.  Froude,  and  some  differences  in  our  apparatus  necessarily  resulted,  in 
consequence  of  the  different  objects  we  had  in  view.  The  first  instru- 
ment which  I  proposed  for  this  purpose  was  simply  a  curved  spirit  level. 
Here  the  tube,  which  is  usually  straight,  is  curved  to  an  arc  of  28 
inches  and  |^ths  in  diameter,  giving  quarter-inch  divisions  for  each 
degree  of  the  circle.  The  smallest  roll  of  the  vessel  allows  the  air- 
bubble  to  play  along  this  curved  tube,  and  to  present  itself  opposite 
each  of  these  divisions,  whether  it  be  in  one  direction  or  the  other,  and 
a  person  observing  it,  is  able  to  read  off"  there  and  then,  the  angle 
throui2:h  which  the  vessel  is  roliino-.  I  wished  to  be  able  to  indicate 
what  was  the  actual  difference  between  the  rolling  of  the  saloon  as 
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constructed  by  myself,  and  tlie  rolling  of  any  other  ])art  of  tlic  vessel 
at  the  same  moment ;  therefore  an  instrument  in  each  place  would  have 
indicated  accurately  those  differences.  However,  I  found  that  a  small 
amount  of  time  is  occupied  in  the  traverse  of  the  bubble,  even  for  the 
short  distance  of  f  of  an  inch,  because  it  does  not  move  until  a  change 
of  level  has  taken  place ;  hence  I  was  very  desirous  of  making  an 
instrument  that  would  indicate  instantaneously  the  slightest  alteration 
of  the  level  of  the  saloon,  and  for  that  purpose  I  constructed  the 
one  w^e  have  here,  and  which  owes  its  power  of  registration  not  at  all 
to  the  same  principle  as  the  spirit  level,  but  simply  to  the  vis  inertice 
of  a  large  mass  of  metal."^  I  was  very  much  struck  and  surprised  to 
find  on  my  entrance  here  on  Monday  evening,  that  Mr.  Froude  had 
adopted  precisely  the  same  means,  and  had  carried  out  those  means 
in  the  most  perfect  manner  imaginable.  The  fly-wheel  that  he  em- 
ployed, had  an  axis  of  an  inch  in  diameter,  and  rested  on  large  seg- 
mental quadrants,  which  gave  to  it  an  exceedingly  small  amount  of 
friction.  In  my  case,  as  I  only  required  to  register  one  degree  of 
motion — for  I  hoped  to  confine  the  cabin  to  an  extreme  range  of  only 
one  degree  horizontally — I  have  a  means  of  indicating  one  degree, 
by  a  traverse  of  3  inches,  and  the  indicator  will  show  the  smallest 
amount  of  that  motion ;  so  that  the  instant  the  smallest  deviation  from 
the  true  horizontal  line  is  given,  the  man  controlling  the  apparatus 
has  notice  of  it,  and  w^ould  be  able  to  check  it  momentarily.  I  may 
say  that  this  in  reahty  is  a  pendulous  body,  although  1  speak  of 
it  as  a  large  mass  having  only  the  vis  inertice  of  its  bulk  to  keep  it 
from  motion.  By  turning  this  screw  a  little,  a  cylindrical  mass  is  pro- 
jected from  its  under  surface.  While  it  remains  in  coincidence  with 
the  surface,  the  mass  is  in  perfect  balance,  and  is  a  portion  of  a  perfect 
sphere ;  but  the  moment  I  begin  to  operate  upon  it,  I  project  a  pendu- 
lum. I  have  now  projected  it  about  ^th  of  an  inch  ;  this  is  now  a 
pendulous  mass,  but  surrounded  by  so  large  an  inert  body  of  matter 
at  its  centre,  that  the  portion  projected  does  not  tend  to  put  it  in  a 
state  of  vibration.  This  instrument  can  be  now  swuns:  backw^ard  and 
forward  without  the  small  protruding  portion  of  metal  having  sufficient 
power  to  carry  the  mass  with  it.  At  the  same  time  the  tendency  for 
the  mass  to  hang  vertically  below  the  centre,  is  just  sufficient  to  pre- 
vent any  accidental  imperfection  of  the  axis  from  gradually  getting  it 
round  to  one  side  or  the  other,  so  that  in  reality  this  line  of  the  screw 
which  passes  through  the  pendulum,  is  always  kept  vertical,  however 
much  the  base  may  roll.  This  is  precisely  the  principle  involved  in 
Mr.  Froude' s  beautiful  machine.  The  only  difference  is  that  he  placed 
his  fly-wheel  eccentrically,  some  to^qo^'^  part  of  an  inch,  which  gave 
it  a  slightly  pendulous  action,  while  I,  by  protruding  a  pendulous  mass 
can  restore  it  to  an  absolute  balance,  or  project  it  to  any  minute  incre- 
ment beyond  that  distance,  that  may  be  found  desirable. 

There  was  one  other  point  in  resemblance,  which  is  a  curious  coin- 
cidence, because  the  machine  of  Mr.  Froude' s  was  one  thoroughly  elabo- 
rated, and  one  certainly  of  very  great  mechanical  merit,  though  I  y.^as 

Diagrams,  and  an  explanation  of  this  pondulum  will  be  found  at  page  899. 
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somewhat  disappointed  to  find  that  he  did  not  dwell  npon  that  point. 
Indeed  the  first  part  of  his  paper  Y/as  so  interesting  that  he  conld 
hardly  come  to  the  details  before  he  found  the  time  was  sliding  awa,y 
from  him,  and  he  omitted  the  latter  part,  which  I  presume  d\velt  more 
upon  the  details.  You  will  remember  he  exhibited  on  one  side  of  the 
machine  a  tracer  with  a  very  long  horizontal  pendulum,  a  thing,  I 
believe,  absolutely  new.  But  it  is  curious  that  in  the  course  of  the 
investigations  which  I  have  now  going  on,  I  have  employed  Uyo  pendu- 
lums (made  a  year  and  a  half  ago),  for  the  purpose  of  that  very  experi- 
ment. Here  we  have  these  two  little  pendulous  bodies  which  never 
know  when  to  cease  vibrating,  from  the  shortness  of  their  axes.  It 
was  a  matter  of  considerable  surprise  to  me  to  find  that  this  should 
have  been  so  cleverly  and  so  usefully  introduced  into  the  beautiful 
machine  of  Mr.  Froude's.  Having  explained  these  models,  I  will  now 
read  my  paper. 

The  British  ITavy  has  achieved  so  enviable  a  position  before  the  v/orld 
as  to  have  attracted  to  itself  and  absorbed  among  its  own  members 
many  of  the  most  able  and  scientific  men  of  the  day,  who,  by  their 
combined  talents,  have  well  sustained  its  high  position ;  but  while  doing 
so,  they  have  created  so  deep  an  interest  among  those  who  have  not  the 
honour  of  being  connected  with  the  profession,  that  numbers  of  persons 
wholly  outside  the  sphere  of  its  immediate  attraction,  have  nevertheless 
been  irresistbly  drawn  into  the  great  vortex  which  requires  and  absorbs 
so  much  of  the  latent  talent  of  scientific  men. 

Thus  it  is  that  I  find  myself  as  a  mere  outsider,  taking  so  deep  an 
interest  in  the  science  of  naval  gunnery,  notwithstanding  that  my 
entire  want  of  professional  knowledge  should  have  warned  me  that  I 
was  treading  on  dangerous  ground,  and  at  every  turn  liable  to  fa^ll  into 
grave  mistakes ;  hence  I  must  throw  myself  on  your  indulgence  in 
venturing  to  bring  before  so  many  able  naval  men  a  proposal  to 
improve  upon  a  science,  so  many  of  the  details  of  whicli  I  am  totally 
without  a  knowledge  of. 

Xo  one,  however  far  removed  from  the  profession,  can  have  failed  to 
note  the  great  change  which  has  come  over  the  art  of  naval  warfare 
within  a  very  recent  period.  The  employment  of  steam  power  in  lieu 
of  sails,  the  iron  armour-plated  ship,  which  now  takes  the  place  of  our 
w^ooden  walls,  and  the  employment  of  heavy  rifled  ordnance  in  lieu  of 
our  old  eighty-fours,  have  so  revolutionised  the  naval  profession  as  to 
have  left  but  few  of  the  old  landmarks  visible ;  indeed,  it  would  seem 
that  the  whole  profession  has  had  to  be  relearned,  and  thus,  with  its 
ever-increasing  changes,  it  now  afford.s  an  opportunity,  even  for  out- 
siders, to  offer  an  occasional  suggestion  for  its  improvement. 

The  employment  of  w^ar  vessels  of  the  new  type,  carrying  very  few 
guns  of  large  calibre,  instead  of  a  large  number  of  small  ones,  renders 
it  very  desirable  that  those  which  are  employed  should  be  handled  wdth 
the  greatest  facility,  and  that  every  shot  fired  from  them,  as  far  as 
practicable,  should  be  made  to  tell ;  at  least  this  is  the  view  which  I, 
as  a  non-professional  man,  have  taken  to  be  one  of  paramount  im- 
portance. 
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Amonn-  tlie  most  remarkable  effects  of  our  modern  rifled  artdlery  is 
the  extreme  accm^acy  obtained  when  firing  from  a  steady  platform  on 
shore ;  the  results  thus  attained  have  served  most  forcibly  to  illustrate 
the  extreme  inaccuracy  of  firing  with  the  same  class  of  gun  from  an 
unsteady  platform  at  sea,  where  the  advantages  of  the  high  perfection 
and  precision  of  modern  rifled  artillery  seems  almost  wholly  lost. 

It  is  now  more  than  three  years  since  the  disadvantages  of  an 
unsteady  platform  in  passenger  vessels  was  forced  on  my  attention  by 
a  severe  illness  produced  by  cross hig  the  Channel  in  rough  weather,  and 
iilmost  simultaneously  with  my  earliest  attempts  to  lessen  the  causes 
of  sea- sickness,  the  idea  of  a  steady  platform  for  guns  forced  itself  on 
my  attention,  but  without  however  inducing  me  to  pursue  a  branch  of 
the  subject  with  which  I  had  no  immediate  connection,  I  nevertheless 
described  in  my  Patent  of  June,  1870,  a  mode  of  supporting  guns  on 
a  movable  platform,  capable  of  being  controlled  and  retained  in  a 
horizontal  position  by  hydraulic  machinery,  similar  to  that  by  which  I 
propose  to  govern  the  suspended  passenger  saloon ;  but  on  a  more 
mature  consideration  of  the  question,  I  perceived  that  there  would  be 
considerable  difficulty,  if  even  it  were  possible  to  obtain  a  platform  so 
nniformly  horizontal  and  steady  as  to  really  represent  a  platform  on 
shore.  With  this  want  of  confidence,  the  matter  was  left  nntil  very 
recently,  when  the  public  discussion  of  my  steady  saloon  for  passenger 
steam- vessels  attracted  the  attention  of  Colonel  A.  Strange,  who, 
wholly  unaware  of  what  I  had  proposed  in  reference  to  gunnery,  re- 
invented the  steady  platform  for  guns,  governed  by  my  hydraulic 
apparatus ;  and  on  which  subject  you  will  remember  that  Colonel 
Strange  read  before  this  Institution  a  most  interesting  and  able  paper 
a  few  months  ago. 

The  importance  of  a  steady  platform  for  guns  at  sea  had  sufficiently 
forced  itself  on  my  attention,  in  1870,  to  prevent  it  from  being  entirely 
forgotten ;  hence  the  subject,  from  time  to  time,  continued  to  occupy 
me  until  January,  1871,  when  I  first  conceived  the  idea  of  utilizing  the 
motion  of  the  vessel,  and  making  it  the  unconscious  agent  by  which  a 
gun  may  be  fired  at  any  desired  angle  of  elevation,  and  thus,  in  lieu  of 
struggling  to  obtain  a  quiet  platform,  I  sought  to  bring  the  restless 
enemy,  not  only  under  subjection,  but  to  make  it  an  unwilling  instru- 
ment in  bringing  about  that  amount  of  accuracy  of  fire  which,  from  the 
<3arliest  days  of  marine  artillery,  it  had  so  persistently  counteracted. 

Let  us  now  suppose  a  broadside  gun  about  to  fire  at  a  vessel  a  quarter 
of  a  mile  or  410  yards  distant  from  it,  and  that  the  vessel  on  which  the 
gun  is  placed  rolls  to  an  angle  of  six  degrees,  and  that  she  makes  eight 
of  these  rolls  per  minute,  it  follows  that  at  every  such  roll  the  gun  will 
be  directed  to  a  point  69  feet  above  and  69  feet  below  the  centre  of  an 
arc  of  138  feet,  described  at  a  distance  of  410  yards  from  the  muzzle 
of  the  gun.  This  gives  a  mean  speed  of  36*8  feet  per  second,  at  which 
the  imaginary  arc  is  described ;  so  that  for  one-third  of  a  second  of 
time  only,  does  the  gun  cover  the  12  feet  in  height  of  the  side  of  the 
enemy's  vessel,  even  when  it  is  within  a  distance  of  only  440  yards.  JN'eed 
it  then  be  a  matter  of  surprise  that  our  most  expert  gunners  under 
such  circumstances  make  what  would  be  very  bad  practice  on  shore, 
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but  Avhich  is  nevertheless  a  perfect  marvel  of  skill  under  these  adverse 
circumstances. 

Now  it  occurred  to  me  as  a  necessary  consequence  that  as  the  gun 
at  every  roll  of  the  ship  points  so  many  feet  above  and  below  the  part 
which  we  desire  to  strike,  that  at  every  such  movement  of  the  vessel  the 
gun  must  necessarily  point  precisely  at  the  desired  spot,  and  if  we  could 
only  ascertain  the  right  moment  to  fire,  that  our  practice  at  sea  would  be 
as  certain  and  effective  as  it  is  on  land ;  and  further,  that  all  which  is 
necessary  to  accomplish  this  object,  is  to  confine  the  skill  of  the  naval 
gunner  to  the  training  of  his  gun,  and  to  the  employment  of  his  know- 
ledge as  an  artillerist,  in  determining  the  proper  angle  of  elevation  to 
fire  at,  and  to  furnish  him  with  an  instrument  which  would  itself  fire 
the  gun  with  unerring  certainty  at  any  number  of  degrees  and  minutes 
of  elevation  at  which  it  may  be  set,  leaving  him  to  choose  the  time  for 
putting  the  apparatus  in  operation.  This,  then,  is  the  instrument  which 
I  propose  to  employ,  and  which  is  shown  in  front  elevation  on  the  dia- 
gram. Fig.  1,  and  in  side  elevation  of  Fig.  2,  a  portion  of  both  diagrams 
being  in  section.  I  have  also  an  instrument  so  constructed  on  the  table 
before  us.  The  instrument  may  be  placed  upon  or  near  the  gun,  with 
its  base-plate  in  the  same  plane  as  the  chase  of  the  gun  (which  will  not 
require  to  be  altered).  ! 

On  the  base-plate.  A,  the  table,  B,  is  supported  on  an  axis,  C,  resting 
on  Plummer  blocks,  D.  The  central  part  of  the  table  is  filled  with  a 
block  of  vulcanite  or  other  non-conductor  of  electricity,  E,  and  carries 
in  its  central  part,  a  grooved  strip  of  brass,  G,  which  is,  therefore,  insu- 
lated. The  block  of  vulcanite  also  serves  to  support  two  brass  arms, 
H  and  I,  between  which  is  an  inverted  pendulum,  J,  resting  on  knife 
edges  at  its  lower  end,  which  are  inserted  in  the  groove  formed  in  the 
piece  of  brass,  G.  The  pendulum,  J,  is  much  widened  at  the  foot,  as 
shown  at  J^,  Fig.  2,  and  is  thus  prevented  from  falling  out  of  place,  but 
it  is  nevertheless  free  to  move  to  or  from  the  supports  or  arms,  H 
and  I. 

On  the  same  axis  as  the  table,  E ,  a  graduated  quadrant,  K,  is 
mounted,  the  curved  edge  of  which  is  in  gear  Avith  the  micrometer 
screw,  L,  by  means  of  which  it  is  made  to  carry  the  table,  B,  over  with 
it  to  any  desired  angle  of  inclination.  It  will  be  observed  that  the  bed- 
plate, A,  also  serves  to  support  a  frame,  M,  in  the  upper  part  of  which 
the  axis  of  the  micrometer  screw  w^orks.  This  axis  carries  on  one  end 
a  milled  thumb- screw,  and  at  its  opposite  end  a  small  disc,  P,  divided 
into  sixty  equal  parts  or  minutes.  The  quadrant  has  engraved  upon  it 
a  central  zero,  and  twenty  graduations  in  each  direction  from  this 
central  point.  These  are  simply  degrees  of  a  circle  divided  into  360 
parts  ;  thus,  one  revolution  of  the  micrometer  screw  moves  the  qua- 
drant exactly  one  degree,  while  the  divisions  on  the  disc,  P,  each  mark 
one-sixtieth,  or  one  minute  of  a.  degree.  It  has  been  thought  quite 
unnecessary  to  make  any  further  division  of  the  arc  into  seconds,  as  one 
minute  of  a  degree  alters  the  point  where  a  shot  should  strike  only 
4|  inches  at  a  quarter  of  a  mile  distant.  A  small  galvanic  battery  is 
employed,  and  one  of  its  conducting  wires  is  inserted  in  a  stud  (see 
Fig.  2,  which  forms  part  of  the  grooved  piece  of  brass,  G),  and  thus,  com- 
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municating  with  the  pendulum,  a  similar  wire  attached  to  the  stud,  R, 
on  the  arm,  I,  commuaiicates  with,  an  "Abel's  Fuze"  in  the  gun,  and 
from  thence  again  to  the  battery. 

A  small  movable  spring  knob  is  placed  in  convenient  proximity  to 
the  gunner,  and  will,  on  being  pressed  upon,  make  good  the  connection 
with  the  wire  leading  from  the  battery  to  the  pendulum,  but  this  spring 
kaob  will  always  leave  that  connection  broken  except  when  it  is  pressed 
upon. 

Such  being  the  arrangement,  it  will  be  understood  that  with  every 
roll  of  the  ship  the  pendulum  resting  against  the  arm,  H,  will  be  brought 
up  to  a  vertical  position,  and  will  then  immediately  fall  over  against 
the  opposite  support,  I,  and  in  doing  so  will  at  the  moment  of  contact, 
establish  a  direct  metallic  communication  between  the  battery  and  the 
faze,  provided  the  spring  firing-knob  is  being  pressed  upon,  and  not 
otherwise.  B^at  whenever  the  instrument  is  in  the  position  shewn  in 
Fig.  3,  the  pendulum,  J,  resting  against  the  arm,  H,  cannot  communicate 
with  the  fuze,  because  this  .arm  rests  on  the  vulcanite,  and  is  insulated, 
but  whenever  the  pendulum  passes  the  vertical  line  as  shewn  in 
Fig.  4,  it  falls  over  and  rests  against  the  arm,  I,  a,nd  instantly 
fires  the  gun.  It  will  be  observed  that  the  instrument  shewn 
in  Fig.  4,  has  its  quadrant  turned  to  an  angle  of  5  degrees,  and  it  is  . 
not  until  the  base  of  the  instrument  rises  to  this  angle  that  the  pendu- 
lum can  fall  ov.er ;  and  as  the  base  of  the  instrument  is  coincident  with 
the  plane  of  the  ehase  of  the  gun,  the  discharge  will  take  place  at 
that  angle  of  elevation,  and  at  no  other:  thus  as  soon  as  the  gunner  has 
determined  at  what  angle  he  desires  to  fire,  and  has  moved  round  the 
micrometer  screw,  until  that  angle  is  indicated  on  the  instrument,  he 
may  discharge  the  gun,  or  he  may  continue  inactive  as  long  as  he 
pleases,  meanwhile  every  roll  of  the  ship  will  cause  the  pendulum  to 
make  and  break  contact,  but  all  to  no  effect  until  he  presses  the  firing 
knob,  and  thus  joins  up  the  remaining  link  in  the  connection  between 
the  battery  and  the  pendulum.  Here  it  must  be  specially  observed, 
that  the  act  of  pressing  down  the  firing  knob  does  not  discharge  the 
gun  there  and  then,  but  paves  the  way  for  its  discharge  by  the  falling 
pendulum,  which  only  obeys  this  summons  when  the  chase  of  the  gun 
has  arrived  at  the  precise  angle  indicated  by  the  instrument. 

Now  the  instrument,  so  far  as  I  have  hitherto  described  it,  is  subject 
to  two  sources  of  error,  which  are  provided  for  in  the  following 
manner : — 

Firstly.  It  may  be  observed  that  a  pendulum  falling  freely  through 
the  space  of  ^  of  an  inch,  occupies  a  small  space  of  time  in  so  doing, 
during  which  the  roll  of  the  vessel  continues  to  alter  the  angle  of  the 
gun's  elevation ;  and  secondly,  there  is  also  a  small  period  of  time 
during  which  the  shot  is  traversing  the  chase  of  the  gun  after  the 
powder  is  ignited,  and  during  this  period  also,  the  roll  of  the  ship  con- 
tinues to  alter  the  elevation  of  the  gun.  A  second  movement  on  the 
instrument  is  provided  therefore  for  the  correction  of  these  two  sources 
of  error,  and  is  effected  by  means  of  a  thumb  screw,  as  shewn  at  S. 

From  actual  experiment  with  the  gun,  this  loss  of  time  can  be 
correctly  ascertained,  and  a  correction  must  be  permanently  made  on 
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the  instrument  whereby  the  zero  or  horizontal  point  is  no  longer  an 
absolute  zero,  but  a  working  zero  ;  the  instrument  will  then  indicate, 
not  the  angle  at  which  the  pendulum  will  commence  to  fall  over,  but 
the  actual  number  of  degrees  and  minute  of  elevation  of  the  chase  of 
the  gun,  at  the  precise  moment  that  the  projectile  is  leaving  it,  and 
thus  afford  the  gunner  at  sea  the  same  opportunity  of  hitting  the 
object  aimed  at,  as  he  would  have  after  taking  a  most  deliberate  aim 
with  a  gun  mounted  on  a  fortification,  and  carefully  directed  on  a  like 
floating  object. 

I  desire  further  to  observe  that  the  instrument  I  have  placed  before 
you  although  sufficient  in  size  to  fire  the  largest  artillery,  may  perhaps 
be  preferably  made  much  larger  and  coarser  than  this  one,  an  instru- 
ment in  fact  consisting  of  a  strong  cast  iron  frame  bolted  down  to  the 
floor  alongside  the  gun,  and  capable  of  sustaining  rough  usage  without 
injuiry. 

Further,  I  would  observe  that  an  instrument  which  I  call  a 
"motionless  pendulum,"  devised  for  the  purpose  of  governing  the 
ship's  saloon,  may  also  be  made  use  of  in  lieu  of  the  inverted  falling 
pendulum,  because  its  indications  and  action  upon  objects  in  motion, 
are  more  rapid  than  the  instrument  I  have  just  described  ;  indeed  it 
will  be  obvious  that  many  modifications  may  be  made  of  this  instru- 
ment depending  on  the  broad  principle  of  my  invention,  viz.,  the  firing 
of  ordnance  at  sea,  at  any  precise  and  pre- determined  angle  of  elevation, 
by  means  of  the  rolling,  or  pitching  motion  of  the  ship,  totally  irre- 
spective of  the  extent  of  such  movement. 

There  are  two  other  points  which  I  conceive  to  be  necessary  in  order 
to  complete  the  proposed  system  of  accurate  firing  at  sea. 

Firstly.  I  propose  to  use  an  hydraulic  apparatus  capable  of  most 
easy  control  by  a  sort  of  steering-handle  similar  to  that  which  I  employ 
for  the  control  of  ships'  saloons,  and  by  means  of  which  the  gun  may 
be  so  trained,  that  the  line  of  fire  shall  at  all  times  pass  to  and  from  a 
point  vertically  above  or  below  ths.t  part  of  the  vessel  which  the 
gunner  desires  to  strike,  irrespective  of  the  varied  motions  of  the  ship 
on  which  the  gun  is  carried.  The  instrument  employed  for  firing,  may 
be  placed  alongside  the  gun,  and  have  its  base-plate  pivoted  so  as  to 
form  a  sort  of  turntable,  having  a  rod  to  connect  it  with  the  traversing 
carriage  of  the  gun,  so  as  to  retain  the  relative  positions  of  the  pendulum 
and  gun  always  the  same,  and  thus  insure  its  perfect  action. 

Secondly,  I  consider  it  necessary  that  the  gunner  should  be  provided 
with  an  instrument  capable  of  measuring  rapidly  the  exact  distance  of 
objects  at  sea.  I  had  devised  a  very  simple  instrument  for  this  pur- 
pose, and  it  was  included  with  two  others  in  my  application  for  a  patent 
for  the  instrument  now  before  you. 

But  these  instruments  were  considered  by  the  Solicitor- General  to 
be  separate  inventions,  and  he  required  that  I  should  take  out  separate 
patents  for  them,  although  they  each  formed  part  of  a  system  of  accu- 
rate firing  at  sea.  The  result  was  that  I  only  took  out  a  patent  for  the  one 
instrument  now  before  us,  and  the  others  have  in  consequence  only  been 
partially  developed.  The  instrument  for  measuring  distance,  consists 
of  a  trigonometrical  arrangement  combined  with  a  powerful  field-glass 
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on  which  a  micrometer  screw  and  index  show  in  plain  figures,  and 
without  any  calculations,  the  number  of  yards  distant  of  a  ship,  by 
simply  turning  a  thumb-screw  while  observing  the  distant  object.  The 
time  required  to  make  an  observation  would  be  about  thirty  seconds, 
and  this  might  be  called  out  to  the  gunner  continually  as  the  vessel 
advances  or  recedes.  From  a  rough  trial  I  should  say  that  it  would 
indicate  objects  at  half  a  mile  distant  with  an  error  not  exceeding  three 
yards. 

I  am  thus  led  to  believe  that,  with  the  self-acting  apparatus  to  dis- 
charge the  gun  at  a  determined  angle,  guided  by  an  efficient  instru- 
ment for  indicating  the  distance  of  the  object  fired  at,  and  with  the 
hydraulic  apparatus  for  continuously  training  the  gun,  a  degree  of 
accuracy  in  firing  at  sea  would  be  achieved,  that  the  utmost  skill  of  our 
best  naval  gunners  must  for  ever  fail  to  reach  under  existing  condi- 
tions. ISTow  also  that  our  guns  are  reduced  to  so  small  a  number  in 
every  ship,  it  appears  to  me  of  the  highest  importance  to  the  service, 
that  every  available  means  should  be  employed  that  can  assist  the 
gunner  in  rapidly  manoeuvring  the  gun  by  the  application  of  power,  so 
as  to  save  labour,  to  reduce  the  number  of  valuable  lives  exposed,  and  to 
neutralize,  as  far  as  practicable,  the  sources  of  error  in  training  caused 
by  the  motion  of  the  vessel,  and  in  determining  the  exact  instant  for  firing 
by  a  properly  constructed  instrument ;  for  it  must  be  of  immense  advan- 
tage to  deliver  the  first  blow,  and  to  follow  it  rapidly  up  by  others. 
Indeed  if  we  could  succeed  in  doubling  or  trebling  the  number  of 
effective  shots,  it  would  be  equivalent  to  an  equal  increase  of  the 
number  of  guns  and  the  actual  force  of  our  ^vTavy,  the  importance  of 
which  question  no  persons  are  so  well  qualified  to  judge  of,  as  the 
gentlemen  whom  I  have  had  the  honour  of  addressing. 

Vice-Admiral  Sir  Spencer  Robinson',  K.C.B.  :  Of  course  the  gun  in  this  case  is  to 
be  laid  horizontally  ?  The  motion  of  the  ship  is  to  give  the  elevation,  to  be  deter- 
mined by  that  screw  {pointing  to  it),  and  whenever  the  motion  of  the  ship  gives  the 
elevation  necessary,  the  gun  is  then  fired  automatically  ? 

Mr.  Bessemer  :  That  is  the  arrangement  precisely  as  it  stands,  but  it  does  not 
necessarily  follow  that  rule,  inasmuch  as  if  it  were  necessary  to  fire  when  a  ship 
was  rolling  only  one  or  two  degrees,  and  you  wanted  a  third  degree  of  motion 
upon  it,  you  would  place  the  angle  of  your  gun  so  that  the  two  degrees  of  motion 
would  include  within  it  the  degree  at  which  you  must  fire. 

Sir  Spencer  Robinson  :  I  should  like  to  address  a  few  remarks  to  the  meeting 
upon  this  most  interesting  subject.  I  say  it  is  a  most  interesting  subject,  because  I 
am  sure  all  of  us  must  feel  that  the  invention  of  an  instrument  of  this  kind  to  do 
away  in  some  measure  with  the  uncertainties  of  naval  ordnance  discharged  under 
motion  at  sea,  is  an  enormous  gain  to  the  naval  service,  and  at  any  rate,  whether  a 
gain  or  a  loss  to  us  nationally,  will  have  upon  naval  tactics,  upon  the  results  and 
conditions  of  naval  warfare,  a  most  extraordinary  effect.  There  are  none  of  us  who  I 
think  of  late  years  have  considered  the  subject,  but  have  been  overwhelmed  almost, 
by  the  immensity  of  chances  against  the  terrible  projectiles  which  we  are  prepared  to 
discharge,  hitting  the  object  at  which  they  are  aimed.  It  has  seemed  to  me,  on 
reflecting  on  these  subjects  through  a  considerable  period  of  years,  that  we  have  in- 
curred a  very  great  and  incommensurable  amount  of  uncertainty  as  to  the  effects  of 
naval  ordnance  at  sea.  We  have  reduced  the  numbers  of  the  smaller  ordnance 
which  were  formerly  carried,  32-  and  68-pounders,  and  have  culminated  now  in  that 
35-ton  rifled  gun,  shortly  to  be  superseded  by  a  50-ton  gun.  (If  the  artillerists  can 
succeed  in  building  such  a  gun  to  their  satisfaction,  there  is  no  doubt  we  shall 
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shortly  see  it.)    The  effect  of  diminishing  the  number  of  guns,  is  that  it  is  obvious 
in  a  naval  action  the  chances  of  our  projectiles  hitting  are  diminished  in  inverse 
ratio  of  the  power  of  the  projectile  when  it  does  hit.    We  shall  deliver  the  most 
frightful  blow  from  the  35-ton  gun  ;  we  shall  deliver  a  blow  that  hardly  any  struc- 
ture can  resist ;  but  we  shall  deliver  that  blow  slowly,  and  we  have  not  made  as 
much  progress  in  certainty  of  hitting  with  that  tremendous  projectile  as  we  had 
formerly  by  a  discharge  of  from  ten  to  twelve  68-pounders.    If  our  shot  is  not 
thrown  away,  the  effects  will  be  destructive  and  final ;  if  our  shot  is  thrown  away, 
a  long  time  will  elapse  before  we  shall  be  ready  with  another,  which  also  may  fail. 
To  my  mind,  the  influence  of  this  hazard  of  not  hitting,  on  naval  tactics  and  con- 
structions, is  very  great.    Naval  battles  will  be  fought,  as  I  conceive,  at  sea,  under 
conditions  of  rapid  motion  through  and  rapid  motions  upon  the  water,  and  there- 
fore under  circumstances  in  which  artillery  must  be  admitted  to  be  uncertain,  and 
it  is  probable  that  the  most  efficacious  mode  of  destroying  an  enemy  will  be,  by  the 
fearful  impact  of  one  of  these  vessels  against  another.    However,  I  was  very 
much  struck  by  the  wonderful  adaptation  of  mechanical  thought  that  Mr.  Bessemer 
has  displayed  in  the  admirable  machine  that  he  has  put  before  us.    He  has,  if  I  may 
so  say,  eliminated  one  of  the  great  difficulties  of  this  subject,  one  of  the  great  causes 
why  the  effect  of  naval  artillery  is  likely  to  be  considered  very  uncertain — he  has 
eUminated  one  of  those  great  causes  by  inventing  a  machine  which  will  evidently 
discharge  a  gun  at  the  exact  moment  that  we  have  got  the  elevation  that  is  required 
for  propelling  the  projectile  through  the  space  it  has  got  to  travel,  and  causing 
it  to  alight  on  the  object  it  is  aimed  at.    That  we  know  was  by  no  means  an  easy 
matter  in  former  times,  and  upon  that,  upon  the  right  elevation  of  the  gun  and  upon 
its  being  discharged  at  the  right  angle  of  elevation,  a  very  large  and  important  part 
of  the  chances  of  hitting  the  object,  as  we  all  know,  depends.    The  procuring  a  right 
direction  of  fire  is  not  so  difficult.    Discharging  the  gun  at  the  due  elevation,  when 
elevation  is  required  for  a  projectile  to  go  to  its  mark,  is  no  doubt  a  considerable 
difficulty  under  motion.    It  appears  to  me  that  the  whole  subject  is  so  perfectly 
thought  out,  that  no  merely  mechanical  difficulties  will  prevent  the  success  of  this 
machine,  and  that  the  plan  Mr.  Bessemer  has  brought  before  the  meeting  to-night, 
will  no  doubt  be  perfectly  effective  in  discharging  the  gun  with  the  elevation  it 
ought  to  have.  If  that  be  combined  with  the  exact  knowledge  of  the  distance,  so  that 
the  elevation  is  really  what  it  ought  to  be,  we  have  eliminated  a  very  large  source  of 
error  from  the  discharges  of  naval  ordnance,  and  naval  ordnance  of  large  calibre  may 
be  looked  at  with  more  satisfaction  than  we  can  look  upon  it  under  the  present 
knowledge  of  the  uncertainty  of  its  results  at  sea,  because  the  loss  of  time  in  loading 
these  large  35-ton  guns  or,  supposing  we  get  it,  in  loading  a  50-ton  gun,  and  dis- 
charging it,  would  be  very  considerable.  The  rate  at  which  ships  approach  each  other 
has  now  become  something  enormous.    We  know  that  we  possess  ships  capable  of 
going  within  a  very  few  decimals  of  15  knots  an  hour.  Our  neighbours  possess  shij^s 
capable  of  travelling  at  very  much  the  same  speed,  and  ships  approaching  each  other 
at  30  miles  an  hour  leave  us  but  small  time  for  more  than  one  discharge,  and  if  that 
discharge  fails,  the  combat  resolves  itself  almost  entirely  into  impact.    Like  the 
knights  of  old,  we  shall  probably  retire  and  charge  again.    If,  as  I  say,  we  get  over 
the  uncertainty  under  which  we  now  labour  of  discharging  the  gun  at  the  exact 
moment  it  has  the  proper  elevation,  we  have  eliminated  one  very  great  source  of 
uncertainty  from  the  action  of  naval  ordnance  at  sea  :  we  shall  feel  greater  satisfac- 
tion at  having  thrown  away  numerous  pieces  of  small  artillery  and  adopted  pieces  of 
enormous  dimensions,  slow  in  their  fire,  but  most  formidable  and  most  deadly  in  their 
effect.    I  think  the  subject  is  well  worthy  of  the  attentive  consideration  of  this 
Institution,  and  it  occurs  to  me  that  Mr.  Bessemer  has  brought  before  us  something 
which  will  be  of  very  great  value  in  deciding,  not  only  on  the  forms  of  our  ships  which, 
after  all  are  nothing  but  floating  gun  carriages,  but  upon  the  nature  of  the  gun  itself, 
and  in  bringing  out  a  fact  that  will  give  us  an  assurance  that  we  are  not  altogether 
wrong  in  constructing  those  huge  pieces  of  ordnance,  wdiose  effect  will  so  greatly 
depend  on  the  success  of  these  inventions  that  he  has  brought  before  us,    I  attach 
very  great  importance  to  the  small  machine  he  described  for  letting  us  know  the 
exact  distance  we  are  from  our  opponent.    I  think  we  shall  derive  the  greater 
benefits  from  the  perfection  of  such  instruments  as  these,  the  larger  the  ordnance  we 
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employ.  They  will  enable  our  artillery  to  be  directed  with  more  confidence  of 
hitting  the  object  under  the  rapid  motion  of  the  ship  and  at  the  extraordinary  angles 
at  which  the  projectile  must  at  times  leave  the  gun  than  we  can  possibly  have  at 
present,  even  when  we  are  in  the  hands  of  the  very  best  and  most  skilful  artillerists. 
I  go  further  also  in  this  view.  It  seems  to  me  the  more  we  follow  out  progressive 
science,  the  more  we  investigate  the  causes  of  all  that  passes  under  our  observation, 
the  more  we  come  to  this  conclusion — that  when  we  can  bring  well-conceived 
machinery  automatically  to  do  the  duty  that  we  wish  to  put  upon  the  nerve,  upon 
the  skill,  upon  the  brain,  and  upon  the  teaching  that  any  man  has  received,  the 
more  we  eliminate  error,  and  the  more  nearly,  we  approach  perfection.  I  have  seen 
within  the  last  few  weeks  some  very  remarkable  proofs  of  how  matter  taught  by 
mind  can  do  things  which  mind  rdone  cannot  do.  I  listened  with  the  greatest 
interest  the  other  day  at  the  Institution  of  Naval  Architects  to  the  description  of 
that  model  for  ascertaining  the  rolling  of  ships,  given  by  Mr.  Froude.  I  see  in  the 
instrument  that  Mr.  Froude  has  invented  and  in  the  one  that  Mr.  Bessemer  has  put 
before  us,  proofs  of  the  enormous  power  of  direction,  that  a  mechanical  mind  has  over 
matter,  and  of  controlling  that  matter  by  mathematical  reasoning.  We  remember  the 
wonderful  way  in  which  the  late  Mr.  Babbage  used  mechanical  means  to  solve  some 
of  the  most  abstruse  problems  in  the  philosophy  of  arithmetic  by  a  calculating 
machine.  When  we  see  these  automatic  machines,  by  which  a  gun  can  be  discharged 
with  scarcely  calling  for  the  operation  of  a  man's  mind — that  the  gun  itself  when  put 
into  position  by  the  ship's  motion  will  be  discharged  at  a  given  object  at  precisely  the 
elevation  at  which  that  object  can  be  hit — when  we  see  that  mechanism  can  be 
applied  to  calculation,  that  mechanism  can  be  applied  to  register  with  the  greatest 
accuracy,  not  only  the  rolling  of  the  ship,  but  to  describe  actually  the  path 
of  the  wave  and  the  influence  of  that  wave  over  the  ship's  motion,  I  think 
we  must  all  feel  the  greatest  possible  desire  not  only  to  encourage,  but  to  take 
part  as  far  as  we  possibly  can,  in  these  applications  of  the  reasoning  powers  of 
men  to  mechanical  applications,  remembering  that  it  is  thus  that  large  and  im- 
portant addition  to  our  powers  of  acting  on  the  forces  of  nature  will  be  given  to  us. 
Before  I  sit  down  I  must  say  that  amongst  all  the  things  that  have  given  me  pleasure, 
one  that  I  have  the  greatest  delight  in  recalling  is  the  fact  that  a  Naval  College  or 
University  has  been  established,  in  which  all  such  inventions  will  in  the  coarse  of 
time  be  brought  before  the  rising  generation  of  naval  Officers,  and  also  that  that 
University  will  be  under  the  presidency  of  a  naval  Officer  whose  talents  and  abihties 
to  fill  the  particular  post,  are  well  known  to  us.'  I  am  deUghted  to  think  that  amongst 
the  memorabilia  of  Mr.  Goschen's  administration — be  they  few  or  many — there  is  at 
all  events  this  one,  which  will  be  appreciated  by  all  who  value  knowledge,  instruction, 
and  the  powerful  influence  they  will  exercise  over  the  minds  of  youthful  followers  of 
the  naval  profession.  Nothing  that  Mr.  Groschen  has  done  will  redound  more  to  his 
credit  than  the  establishment  of  the  Naval  University  and  the  appointment  of  the 
Officer  to  whom  he  has  entrusted  the  Presidency  of  that  University.  I  am  sorry  to 
have  occupied  your  time  so  long,  but  having  thought  very  much  upon  these  subjects, 
and  having  myself  felt  the  disadvantage  of  an  imperfect  naval  education  in  these 
deeply  interesting  matters,  I  could  not  but  congratulate  you  on  the  prospect  there  is 
before  us  of  a  better  system  of  instruction  being  afibrded  to  naval  Officers.  I 
must  again  express  the  value  I  attach  to  inventions  such  as  Mr.  Bessemer  and 
Mr.  Froude  have  brought  before  us,  as  showing  the  power  of  thought  to  overcome 
mechanical  difficulties.  I  am  deHghted  first  of  all  that  we  have  such  an  Institution 
as  this  one,  and  next  that  gentlemen  like  Mr.  Bessemer  and  Mr.  Froude  will  come 
and  explain  these  things  to  us,  and  if  I  have  taken  up  yom'  time  in  talking  about 
matters  of  such  grave  importance  I  must  ask  you  to  excuse  me,  for  it  is  the  fulness  of 
the  delight  with  which  I  have  witnessed  these  things,  that  has  compelled  me  to 
trespass  so  long  on  your  attention. 

Captain  Goodenough,  R.N.  :  It  would  be  quite  impossible  for  us  to  attempt  to  dis- 
cuss the  invention  of  Mr.  Bessemer,  any  more  than  we  could  that  of  Mr.  Froude,  the 
two  papers  describing  those  inventions  being  the  very  last  expression  of  science  in 
the  several  directions  in  which  they  go.  There  is,  however,  one  question  that  I  should 
like  to  moot,  in  order  to  clear  up  a  point  on  which  Mr.  Froude  spoke  to  us  the  other 
day,  because  it  seems  to  me  that  Mr.  Froude  and  Mr.  Bessemer  are  not  perfectly  at 
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one.  We  understood  the  other  day  from  Mr.  Froude,  and  I  think  we  all  accepted 
it  on  his  authority,  although  we  were  hardly  able  to  follow  the  whole  of  his  very 
close  and  perfect  argumentation,  that  the  action  of  translation  of  a  wave,  of  what  he 
called  the  mean  or  virtual  imdulation  of  the  wave,  was  such  as  to  render  anything  in 
the  nature  of  a  pendulum,  an  inaccurate  instrument ;  and,  aUhougli  in  the  instru- 
ment which  Mr.  Bessemer  has  applied  for  the  laying  of  the  floor  of  his  cabin,  that  is  (to 
speak  in  general  terms)  to  a  great  extent  counteracted  by  the  great  mass  of  the 
weight  of  the  pendulum  which  he  uses  ;  still  in  this  small  instrument  used  for  the 
firing  of  a  gun,  there  is  undoubtedly  a  pendulum  of  certain  length  of  radius  and  of 
no  very  great  weight,  whicli  is  to  be  acted  upon  by  the  forces  of  gravity  and  wave- 
motion,  in  order  to  fire  the  gun.  It  appears  to  me  that  the  motion  of  that  pendulum 
will  not  be  strictly  normal  to  the  required  angle,  that  it  will  not  fall  or  move  from 
one  side  to  the  other,  when  it  is  truly  vertical  to  the  surface  of  the  earth,  if 
Mr.  Froude's  theory  is  correct,  as  we  assume  it  to  be.  I  do  not  mean  to  say  that 
this  will  seriously  or  in  any  very  great  degree  interfere  with  the  firing  of  our  ord- 
nance at  sea,  because,  as  a  matter  of  fact,  we  do  not  expect  ever  to  fight  an  action 
requiring  very  accurate  firing  in  such  a  sea  as  would  give  the  ships  any  considerable 
motion  of  translation.  Still,  theoretically,  it  would  appear  that  there  is  a  diver- 
gence between  Mr.  Froude  and  Mr.  Bessemer,  and  I  dare  say  Mr.  Bessemer  will 
kindly  explain  it. 

We  should  be  very  much  obliged  to  him  also  if  he  would  kindly  allow  a  section 
of  that  globe  to  appear  with  the  printed  report  of  the  lecture. 

Mr.  Bessemer  :  If  you  will  allow  me,  I  will  sketch  a  section  of  the  apparatus  on 
the  board  for  you,  and  give  an  explanation  of  the  point  raised. 

A  cylindrical  mass  of  metal,  a  (Plate  LI),  is  mounted  on  an  extremely  small  axis,  ^, 
composed  of  a  polished  steel  wire,  secured  at  both  ends  in  the  main  axis  of  the  mass, 
a.  On  the  lower  side  of  the  mass  of  metal  so  suspended,  is  fitted  a  sliding  weight,  c?, 
capable  of  being  drawn  up  into  the  mass,  and,  when  there,  entirely  filling  the  cavity, 

so  that  the  mass  of  metal  then  becomes  as  completely  balanced  as  it  would  have 
been,  had  no  such  sliding  weight  been  provided. 

You  will  perceive  that  the  screw,  passes  vertically  upward  through  the  axis  of 
the  mass,  a,  having  a  collar  at  6?,  and  a  square  end,  by  means  of  which  it  may  be 
turned  round,  while  its  lower  end  is  screwed  into  the  sliding  weight,  c. 

Now,  if  we  suppose  the  cylindrical  mass,  «,  to  be  for  the  moment  taken  away,  we 
should  have  the  weight,  c,  remaining  suspended  at  the  lower  end  of  the  screw, and 
capable  of  oscillating  on  the  axis,  Z>,  after  the  manner  of  an  ordinary  pendulum,  in 
which  state  it  would  (if  on  land  and  undisturbed)  simply  gravitate,  and  come  to  a 
state  of  rest  with  the  centre  of  gravity  of  the  weight  hanging  vertically  beneath  a  line 
drawn  through  the  axis,  h.  But  on  board  ship  the  axis  of  the  pendulum,  like  all 
surrounding  objects,  is  subject  to  a  motion  of  translation,  produced  by  the  rolling  of 
the  ship.  Thus  the  point  from  which  the  pendulum  is  suspended  would  be  no  longer 
retained  vertically  above  the  centre  of  gravity  of  the  weight,  which  would,  in  conse- 
quence, move  in  a  direction  necessary  to  recoA'er  its  wonted  position  beneath  its 
points  of  support.  In  doing  so,  it  would  acquire  an  amount  of  momentum  sufficient 
to  carry  it  beyond  the  desired  point,  and  thus  set  up  a  series  of  oscillations  which 
would  continue  so  long  as  the  translatory  motion  of  the  vessel  lasts  (and  which  in 
fact  are  continuous)  :  hence  all  attempts  to  make  a  simple  pendulous  body  freely 
suspended  on  shipboard,  an  useful  indicator  of  the  plane  of  the  horizon,  is  im- 
possible. 

In  attempting  to  modify  the  construction  of  a  pendulum  to  escape  these  diffi- 
culties, I  have  suspended  the  instrument  in  water,  which  had  the  effect  of  greatly 
reducing  its  violent  erratic  motions,  but,  nevertheless,  the  old  fault  remained,  though 
in  a  minor  degree.  It  then  occurred  to  me  that  this  too  easy  movement  of  the  pen- 
dulum would  be  lessened  if  I  surrounded  the  axis  with  a  heavy  mass  of  metal  in  a 
state  of  perfect  equilibrium,  the  vis  inerticB  of  which  would  to  some  extent  oppose 
the  too  free  action  of  gravity  on  the  pendulum.  This  idea  carried  to  its  fullest 
extent  is  exemphfied  in  the  instrument  before  us,  where  the  weiglit,  a,  entirely  sur- 
rounds and  absorbs,  as  it  were,  the  pendulous  body,  c,  so  that  when  the  latter  is 
drawn  up  entirely  within  the  cavity,  d,  the  apparatus  ceases  to  have  any  of  the  pro- 
perties of  the  pendulum,  and  is  in  fact  simply  an  inert  mass  mounted  on  axes,  and  in 
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a  state  of  perfect  equilibrium,  and  liencc  has  iio  tendency  whatever  to  acquire  an 
oscillating  motion  by  the  mere  translation  of  its  axis,  and  will  therefore  under  such 
motions  of  the  vessel  remain  in  a  state  of  perfect  rest  as  far  as  axial  motion  is  con- 
cerned, provided  thai  the  friction  of  the  axis  is  so  small  as  to  prevent  the  bearings,  ^ 
(on  which  it  rests),  forcing  it  round  with  them.  It  was  with  a  view  to  prevent 
all  tendency  of  the  mass,  a,  becoming  gradually  altered  in  position  by  this  axial 
friction,  that  the  weight,  c,  is  employed,  and  which,  by  means  of  the  screw,  n, 
can  be  lowered  to  the  exact  distance  required.  That  portion  of  the  weight  so 
lowered  beneath  the  mass,  will  become  so  much  pendulous  matter,  tending  to  keep 
the  position  of  the  mass  with  this  pendulous  matter  vertically  beneath  it,  while 
its  action  is  nevertheless  so  small,  that  the  translatory  motion  of  the  vessel  cannot 
produce  an  oscillation  of  the  inert  mass,  a,  by  reason  of  the  small  amount  of  pen- 
dulous matter  forming  part  of  it :  hence  we  have  an  instrument  capable  of  main- 
taining itself  in  a  state  free  from  any  oscillation  on  its  own  axis,  and  capable  of 
registering  the  motions  of  surrounding  objects. 

In  order  to  allow  of  the  movement  of  the  supporting  bearings,  rf,  round  about  the 
axes,  b,  1  have  cut  away  three  fourths  of  the  main  axis,  i,  leaving  only  a  quadrant  of 
the  axis,  as  shown  at  f,  and  this  remaining  part  serves  to  support  the  wire  axis,  b, 
which  is  only  -^(jtli  of  an  inch  in  diameter,  and  rests  on  the  supports  or  bearings,^,  the 
underside  of  which  are  fitted  to  hemispherical  cups,  h.  Small  grooves  in  the  upper 
side  of  the  bearings,  ^,  retain  the  wire  axes  in  place  ;  the  hemispherical  form  of  the 
bearings  allows  them  to  adjust  themselves  to,  and  form  an  even  support  for  the 
whole  rubbing  surface  of  the  long  slender  wire  axes,  the  rubbing  surface  of  which 
traverses  only  over  y5~8^^  ^^^^^       each  degree  that  the  vessel  rolls,  and  this 

distance  on  an  axis  so  small  as  ^th  of  an  inch  in  diameter  is  incapable  of  transmitting 
motion  to  the  mass,  a,  which  weighs  300  lbs. 

In  order  to  register  the  number  of  degrees  through  which  the  ship  rolls  on  a  scale 
with  coarse  divisions  easily  read  off,  I  fix  to  the  main  axle,  i,  of  the  apparatus,  a 
toothed  segment,  k,  in  gear  with  a  small  pinion,  r,  the  axis  of  which  carries  a  pointer, 
p,  so  that  a  considerable  arc  is  described  by  the  pointer  whenever  the  floor  on  which 
the  apparatus  stands  is  moved  only  slightly  from  the  horizontal  position. 

"With  regard  to  the  question  of  Captain  Groodenough,  in  reference  to  the  inverted 
pendulum  employed  in  the  apparatus  for  discharging  guns  at  sea,  I  may  observe 
that  the  term  pendulum  applied  to  such  an  instrument  tends  to  convey  a  perfectly 
erroneous  impression  of  its  action,  it  is,  in  fact,  not  a  pendulum,  but  simply  what 
engineers  call  a  "  tumbling-bob,"  a  mere  weight  supported  on  the  top  of  a  light  bar, 
the  lower  end  of  which  is  brought  to  a  sharp  edge,  which  rests  in  a  groove  and  is 
supported  at  its  upper  end  between  fixed  brackets,  against  one  of  which  it  rests  in 
an  inclined  position,  until  by  the  rolling  of  the  vessel,  it  arrives  at  a  point  where  the 
centre  of  gravity  of  the  weight  passes  the  vertical  line,  when  it  tumbles  over  against 
the  opposite  support,  wholly  free  from  those  oscillations  which  accompany  the  swing 
of  a  pendulum,  whenever  its  point  of  suspension  is  removed  from  a  position  vertically 
over  the  pendulous  mass. 

During  the  time  occupied  in  the  falling  over  of  the  weight,  the  ship's  motion  will 
continue  to  alter  the  elevation  of  the  gun,  and  after  the  weight  has  fallen  over  and 
established  an  electric  communication,  there  will  still  be  an  interval  of  time  occu- 
pied by  the  traverse  of  the  projectile  along  the  chase  of  the  gun,  during  which 
period  the  motion  of  the  ship  will  continue  to  alter  the  elevation  of  the  gun,  and  I 
compensate  for  both  these  sources  of  error  by  a  special  and  permanent  adjustment  of 
the  instrument,  which  may  be  most  correctly  effected  by  firing  a  shot  through  a 
screen  placed  a  few  yards  from  the  gun,  and  so  adjusting  the  quadrant  of  the  instru- 
ment, that,  when  thus  hitting  a  line  marked  on  the  screen  in  the  same  horizontal 
plane  as  the  chase  of  the  gun,  the  zero  of  the  instrument  is  to  be  permanently 
altered,  so  that  its  zero  point  no  longer  indicates  the  period  at  which  the  weight 
becomes  vertical  and  begins  to  fall  over,  but  the  instrument  indicates  the  actual  angle 
of  elevation  acquired  by  the  chase  of  the  gun  at  the  moment  the  projectile  escapes 
from  its  muzzle. 

Captain  GtOODENOUGMi  :  Sir  Spencer  Robinson  has  said,  in  words  much  better 
chosen  than  I  could  possibly  choose  them,  how  much  we  are  indebted  to  Mr.  Bessemer 
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and  to  other  men  of  science,  who  come  forward  like  him  to  assist  us  m  our  endea- 
vours, and  I  say  further  liow  gratifying  a  thing  it  is  that  in  this  country  there  is  so 
much  sympathy  with  nautical  enterprize,  and  with  the  objects  of  the  naval  profession, 
that  even  people  who  suffer  (as  Mr.  Bessemer  does)  on  the  sea,  enter  as  warmly  into 
these  matters,  as  those  whose  profession  it  is  to  follow  the  sea.  That  is  a  subject  of 
congratulation  and  pride  to  every  Englishman.  I  may  mention  one  thing  in  my 
own  experience  in  confirmation  of  what  Sir  Spencer  Robinson  says  about  the  supe- 
riority of  mechanical  means,  even  such  as  those  we  now  possess  on  board  ship,  to  that 
very  imperfect  instrument,  a  man's  eye.  We  have  recently  fitted  our  ships  with 
instruments  by  which  we  may  fire  the  whole  of  our  broadside  by  electricity.  In  the 
^'  Minotaur,"  with  a  broadside  of  11  guns,  we  have  frequently  fired,  first,  broadsides 
by  eye,  and  afterwards  broadsides  by  electricity,  with  a  mechanical  arrangement.  In 
the  broadsides  fired  by  eye,  the  captain  of  each  gun  stands  at  the  end  of  his  trigger- 
line  ;  the  guns  are  laid  as  near  as  they  can  be  to  the  object,  and  the  captains  of  the 
guns  are  directed  to  fire  by  a  directing  gun.  The  captain  of  this  gun  fires  when  the 
object  is  on  with  the  point  of  his  sight.  With  the  other  means — by  elec- 
tricity— the  guns  are  all  laid  exactly  by  converging  marks  on  the  deck  to  the 
object,  not  by  eye,  but  by  mechanical  means,  to  the  same  elevation,  and  they  are 
then  fired  by  communication  from  an  observer  at  an  instrument  on  the  upper  deck. 
We  invariably  found  the  broadsides  fired  by  mechanical  means  were  more  accurate 
than  those  fired  by  the  eye  by  the  eleven  men  looking  along  the  eleven  sights  of  their 
guns. 

Captain  Burgess  :  I  should  like  to  ask  Mr.  Bessemer  to  explain  whether  his  instru- 
ment will  answer  with  the  pitching  of  a  ship.  That  instrument  is  arranged  for  lateral 
rolling,  but  will  it  act  also  in  the  case  of  pitching  ? 

Mr.  Bessemee  :  In  fact  it  comes  precisely  to  the  same  thing.  If  you  were  to  place 
the  instrument  parallel  with  the  line  of  the  gun,  whether  the  gun  is  projected  from 
her  bow,  or  the  side,  or  any  angle  between  those,  which  angles  you  get  by  training 
sometimes,  it  comes  to  precisely  the  same  thing.  When  the  chase  of  the  gmi  assumes 
the  position  indicated  on  the  instrument,  at  that  time  it  is  bound  to  fire,  and  at  no 
other.  It  is  quite  irrespective  of  the  direction  or  the  position  the  gun  occupies  on 
board  the  vessel.  Whenever  the  gun  arrives  at  tlie  determined  angle  of  elevation,  the 
firing  will  take  place. 

The  Chairman  :  I  shall  premise  the  few  remarks  I  shall  make,  by  referring  to  a 
very  important  point  to  which  Captain  G-oodenougli  has  drawn  attention  ;  it  is  this. 
Mr.  Froude  explained  to  us  on  Monday  evening  very  clearly  his  theory  (which  he 
illustrated  by  experiment)  of  the  action  of  a  pendulum  when  a  vessel  is  rolling  on  the 
slope  of  a  wave.  He  stated  that  instead  of  the  pendulum  hanging  in  a  vertical  posi- 
tion when  at  rest,  it  would  take  up  a  position  normal  to  the  wave  slope.  I  had  the 
advantage  after  the  lecture  on  that  evening,  of  hearing  further  explanation  from 
Mr.  Froude  on  that  point.  It  is  a  question  that  would  affect  the  subject  now  before 
us  most  seriously.  If  Mr.  Bessemer's  inverted  pendulum  were  used,  no  difficulty 
would  arise,  but  if  a  sphere  or  any  other  pendulum  were  necessary,  Mr.  Froude's 
theory  would,  if  practically  correct,  introduce  a  new  element  to  consider.  Mr.  Froude 
said,  however,  that  the  pendulum  would  take  up  the  position  he  had  pointed  out  only 
when  it  was  infinitely  short.  This  is  most  important,  as  no  practical  difficulty  will 
arise  when  considering  the  best  mode  of  adapting  a  pendulum  to  fire  heavy  guns  at  a 
given  inclination  to  the  horizon. 

I  most  fully  concur  with  the  remarks  that  fell  from  Sir  Spencer  Robinson  respect- 
ing the  great  importance  of  improving  the  accuracy  of  our  fire  at  sea,  w^hen  the  guns 
are  so  reduced  in  number,  and  guns  and  projectiles  are  so  increased  in  size.  We  must 
all  feel  that  although  our  ships  have  also  improved  in  ofiensive  and  defensive  j^ower, 
we  have  not  advanced  in  any  way  in  the  accuracy  of  our  fire.  The  guns,  being  rifled, 
are  as  accurate  as  we  can  wish  them  to  be,  far  more  accurate  than  anything  we  ordi- 
narily require  at  sea,  but  we  are  still  liable  to  the  same  sources  of  error  as  formerly, 
when  we  had  120  guns  in  a  ship  of  the  line  instead  of  fom\  Any  ste])  taken  to 
eliminate  even  one  source  of  error,  is  a  most  important  point  gained.  I  consider 
that  Mr.  Bessemer  has  shown  us  the  way  to  do  that.  He  has  taken  a  step  in  the 
right  direction  by  showing  us  how  to  take  advantage  of  mechanical  means  instead  of 
trusting  entirely  to  a  man's  eye  and  nerve.    It  seems  to  me,  however,  that  the 
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inverted  pendulum  exhibited  liere  tliis  evening  is  not  an  insti-unient  that  could  be 
practically  relied  on ;  the  sudden  motion  of  a  ship,  such  as  that  caused  by  a  ship 
being  struck  by  a  wave  on  the  broadside,  would  very  likely  make  a  contact  at  the 
wrong  time.  But  it  is  evident  that  the  system  of  the  sphere  or  some  other  descrip- 
tion of  pendulum  might  be  introduced  with  tlie  same  object.  I  do  not  know  whether 
Mr.  Bessemer  has  contemplated  that.  (Mr.  Bessemer  :  I  mentioned  it  in  the  paper.) 
That  is  so  clear  that  I  think  it  is  scarcely  worth  referring  to.  I  am  sure  this  is  a 
matter  well  worth  putting  to  the  test  of  exjoeriment,  and  that  all  naval  men  will  be 
most  thankful  to  see  such  an  experiment  carried  out.  I  consider  it  is  opening  the 
door  to  an  improvement  in  the  accuracy  of  our  fire  in  a  seaway. 

It  would  be  uncourteous  in  me,  especially  as  I  see  several  members  of  the  Naval 
College  at  G-reenwicli  here  this  evening,  if  I  did  not  refer  to  the  remarks  made  by  Sir 
Spencer  Robinson  when  expressing  his  opinion  as  to  the  advantages  likely  to  accrue 
from  the  Naval  College  lately  established  at  Greenwicli  over  which  I  have  the  honour 
to  preside.  I  trust  that  they  will  prove  to  be  all  that  the  well-wishers  of  our  service 
desire  that  they  should  be,  and  I  can  confidently  say  that  there  is  no  one  in  the  ser- 
vice whose  good  opinion  we  should  value  on  that  point  so  highly  as  that  of  Sir 
Spencer  Robinson's.  With  your  permission  I  beg  to  olferMr.  Bessemer  our  cordial 
thanks  on  the  part  of  the  naval  service  for  the  trouble  he  has  taken  in  investigating 
this  difficult  question,  and  for  introducing  what  I  believe  is  a  step  towards  the  im- 
provement of  the  accuracy  of  our  fire  at  sea. 

Mr.  Bessemer  :  I  can  but  express  myself  exceedingly  gratified  at  the  very  kind 
way  in  which  the  shortcomings  of  my  paper  haye  been  kindly  passed  over  by  you, 
and  the  very  complimentary  way  in  which  you  have  been  pleased  to  speak  of  the 
system  which  I  have  endeavoured  to  illustrate  this  evening.  I  can  only  say  in 
reference  to  it,  that,  if  the  Grovernment  would  place  at  my  disposal  for  the  purpose, 
a  gun  and  the  use  of  a  ship  for  a  day  or  two,  whenever  it  suits  them  best,  I  would  very 
gladly  at  my  own  cost  and  trouble,  fit  up  what  I  believe  to  be  a  proper  instrument  and 
connect  it  to  tlie  gun,  and  will  make  it  all  ready  for  firing,  so  that  there  will  be  no 
difficulty  about  the  matter.  It  is  one  of  those  subjects  which  I  have  taken  a  very 
deep  and  lively  interest  in,  and  having  so  far  brought  it  forward,  I  should  not  like 
it  to  stop  at  the  stage  it  has  now  arrived  at.  It  is  the  practical  utiHty  of  all  these 
tilings  that  we  must  look  to  in  the  end.  I  know  the  hands  of  the  Grovernment  arc 
tied  and  trammelled  very  much  in  our  country  in  doing  things  of  this  kind,  perhaps 
more  so  than  they  ought  to  be,  but  as  far  as  any  assistance  of  mine  can  go,  it  is  most 
completely  at  their  disposal.  My  only  object  is  to  see  the  invention  made  a  success, 
because  I  believe  it  would  be  an  immense  benefit  to  the  country  if  carried  into  prac- 
tical operation. 


LECTURE. 


Monday,  December  15th,  1873. 

Field  Marshal  H.R.H.  the  DUKE  of  CAMBRIDGE,  K.G.,  &c., 
President  of  tlie  Institution,  in  the  Chair. 


EXPERIENCE  IN  SAVAGE  WARFARE. 

By  Sir  Samuel  White  Baker,  Pacha,  M.A.,  F.R.S.,  F.R.G.S., 
Major- General  of  the  Ottoman  Empire. 

Your  Royal  Highness  and  Gentlemen, — I  feel  it  is  somewhat  presump- 
tuous in  me  to  offer  any  remarks  upon  military  matters,  not  having  had 
the  professional  education  of  a  military  man ;  but  at  the  same  time, 
I  hope  you  will  understand  that  I  never  sought  this  honour,  it  has 
been  pressed  upon  me,  and  therefore  I  appear  before  you  as  a  matter  of 
duty. 

To  those  who  have  studied  the  military  art  as  a  profession,  it  may 
appear  a  light  matter  to  engage  in  war  against  savages  armed  with  the 
rude  weapons  of  barbarians,  and  furnished  with  fire-arxas  of  the  worst 
construction.  The  Officer  who  has  been  educated  according  to  the 
rules  that  guide  the  movements  of  European  troops,  might  regard  with 
contempt  an  enemy  wholly  without  education,  whose  forces,  although 
numerous,  are  apparently  devoid  of  organisation,  and  resemble  at  the 
first  glance,  the  uncertain  surging  of  a  mob.  Now,  in  my  opinion,  there 
cannot  be  a  greater  error  in  any  commander  than  contempt  of  his 
enemy — savage  though  he  may  be.  It  is  true  that  in  an  open  country 
a  handful  of  disciplined  troops  is  superior  to  a  host  of  badly-armed 
savages  ;  but  it  must  be  remembered  that  the  natives  of  a  barbarous 
country  possess  advantages  which  in  some  measure  compensate  them 
for  their  inferiority  of  weapons,  and  the  lack  of  what  we  call  "  military 
education." 

The  African  savage  possesses  a  thorough  knowledge  of  his  country. 
From  his  childhood  he  has  run  naked  among  the  tangled  forests 
and  gigantic  grasses,  through  which  he  can  move  with  the  ease 
and  almost  with  the  swiftness  of  a  wild  beast.  Like  the  animals  of 
his  forest,  he  seeks  covert  at  the  first  approach  of  danger,  and  the 
jungle,  which  to  troops  in  uniform  is  almost  impenetrable,  is  to  the 
native  warrior  a  retreat  that  shields  him  from  all  danger.  Thus  when 
the  African  is  opposed  to  disciplined  forces,  he  invariably  relies  upon 
the  security  afforded  him  by  the  difficulties  of  his  country.    His  tactics 


EXPERIENCE  IN  SAVAGE  WARFARE.  905 

of  attack  and  sudden  retreat  to  his  thick  coverts,  are  exceedingly 
annoying  to  regular  troops,  who  cannot  overtake  so  active  an  enemy. 
There  is  seldom  a  chance  of  forcing  him  to  fight  upon  a  fair  open  field  ; 
thus  the  natives'  actual  loss  in  action  is  generally  light,  and  he  is 
accordingly  ready  to  renew  his  sudden  attack  upon  the  first  opportunity. 
Although  not  soldiers  in  our  acceptation  of  the  term,  it  must  be  re- 
membered that  every  individual  is  a  warrior.  From  earliest  childhood, 
he  has  been  in  constant  practice  with  the  lance  and  bow.  His  barbed 
arrows,  frequently  poisoned,  do  fatal  service  at  a  distance  of  120  yards. 
I  have  measured  these  distances,  and  practised  the  men  at  marks. 
The  lance  is  thrown  with  great  force  and  precision  up  to  forty 
yards,  and  will  fall  into  a  body  of  men  at  sixty  yards.  Thus 
they  can  throw  them  into  a  stockade  or  fort  at  night.  The  common 
musket  becomes  formidable  when  loaded  with  slugs  and  used  from 
ambuscades ;  and  although  all  these  savage  weapons  appear  ridi- 
culous when  compared  with  modern  inventions,  it  will  be  found 
that  in  the  close  and  cautious  fighting  of  the  bush  and  grass  jungles, 
these  naked  savages  are  not  to  be  too  carelessly  estimated.  It 
may  be  considered,  as  a  rule,  that  native  warfare  is  conducted  upon 
the  principle  of  "  surprise,"  always  allied  with  treachery.  They  will 
employ  false  guides  or  interpreters,  who,  having  gained  the  confidence 
of  their  European  enemy,  will  lead  the  troops  into  an  ambuscade. 
Ever  watchful,  the  natives  spy  out  the  movements  of  troops  from  the 
tops  of  trees  in  which  their  dark  bodies  are  invisible  in  the  thick  foliage. 
Should  a  lack  of  discipline  permit,  stragglers  will  assuredly  be  cut  off, 
or  sentries  be  stolen  upon,  and  killed  by  a  lance  or  arrow  in  the  back. 
The  favourite  method  of  attack  in  large  force,  is  during  the  night,  when 
the  darkness  reduces  the  danger  from  the  fire  of  rifles.  On  such  occa- 
sions, the  natives  generally  halt,  according  to  the  conditions  of  the 
country,  in  forest  or  grass,  about  half  a  mile  from  the  camp  they  pro- 
pose to  attack.  Scouts  are  sent  forward  to  ascertain  the  position  of 
sentries,  before  the  advance  of  the  main  body.  The  scouts  being  quite 
naked,  crawl  upon  hands  and  knees  until  the  darkness  has  permitted 
them  to  approach  within  a  few  yards  of  the  sentries.  They  then  lie 
flat  upon  their  belHes,  unobserved,  until  they  can  retreat  to  the  ex- 
pectant main  body  in  the  rear.  According  to  circumstances,  the 
attacking  force  now  advances  in  perfect  silence,  and,  approaching  upon 
their  hands  and  knees  in  the  same  manner  as  the  scouts,  they  suddenly 
spring  upon  the  sentries,  and  with  wild  yells,  make  a  general  rush  upon 
the  camp.  This  sudden  attack  would  be  extremely  dangerous  unless 
provided  against ;  and  in  this  manner  they  frequently  surprise  and 
massacre  every  one  of  a  large  party  of  slave  hunters,  and  destroy  their 
camp. 

An  Officer  in  command  of  European  troops  engaged  in  "  savage  war- 
fare "  should  always  beware  of  two  great  dangers,  "treachery"  and 
"  surprise."  The  greatest  care  is  necessary  in  patrolling,  and  the 
strictest  discipline  must  be  observed  among  the  sentries.  Upon  no 
account  whatever  should  natives  (even  if  friendly)  be  permitted  to 
enter  your  camp  with  arms  in  their  hands.  The  weapons  should  be 
left  always  outside  the  camp  in  charge  of  a  sentry  before  a  native  is 
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allowed  entrance.  A  favourite  mode  of  attack  is  thus  treacherously  to 
enter  the  camp  armed,  until  by  degrees  a  sufficient  force  has  congre- 
gated, when  at  a  given  signal  they  rush  upon  the  unsuspecting  troops. 
I  have  known  a  whole  party  of  slave  traders  killed  in  this  way. 

From  this  short  description  of  the  habits  of  Africans,  it  will  be  easily 
understood  that  bush-fighting  must  at  all  times  be  most  unsatisfactory 
to  regular  troops.  They  will  be  harassed  by  fatiguing  marches  in  a 
bad  climate.  Night  attacks  will  constantly  disturb  their  rest ;  men 
will  be  killed  and  wounded  by  unseen  enemies  in  ambush,  and  there 
will  not  be  the  satisfaction  of  a  fair  stand-up  fight  in  the  open,  to  prove 
the  superiority  of  the  troops.  From  the  experience  of  some  years,  I 
find  that  the  best  plan  for  carrying  on  a  native  war  is  to  combine 
native  tactics  with  the  general  manoeuvres  of  regulars.  The  natives 
never  expect  that  you  will  attack  them  on  their  own  principles.  Thus, 
ambuscades  may  be  met  with  ambuscades,  their  positions  may  be 
carried  before  daybreak  by  a  silent  night  march,  and  a  sudden  rush ; 
and  arrangements  may  be  made  for  secretly  occupying  a  large  area  by 
detached  parties  of  riflemen  in  line  so  concealed  in  grass  or  bush,  that 
the  wily  natives  must  inevitably  fall  into  the  snare  when  endeavouring 
either  to  reconnoitre  or  to  attack  the  position. 

In  commencing  an  African  war,  the  first  consideration  is  the  outfit 
and  the  arms  best  adapted  for  bush-fighting. 

With  few  exceptions,  long  range  rifles  will  have  little  practice,  as  the 
enemy  will  seldom  show  in  the  open.  I  should  arm  only  one  company  in 
each  regiment  with  rifles  ;  the  remaining  companies  should  carry  single 
barrelled  breech-loader  smooth  bores  of  No.  10  calibre.  The  cartridge 
should  be  long  enough  to  contain  a  charge  of  six  drachms  of  powder 
with  one  No.  16  spherical  bullet  and  twenty-four  mould  shot  of  the 
size  known  as  S.S.G.  A  short  sword-bayonet  or  broad  bladed  knife 
twelve  inches  in  length  of  blade,  should  fix  on  this  gun  as  upon  the 
Government  rifles.  Now  this  knife  should  be  strong  and  sharp,  but 
without  the  cross  guard,  which  is  an  unnecessary  weight  in  the  use  of 
sword-bayonets.  Such  knives  would  be  invaluable  in  camping  out 
when  it  is  necessary  to  clear  away  grass  from  a  camp,  or  for  cutting 
poles  for  huts,  &c.  Guns  of  the  description  I  have  named,  would  be  far 
preferable  to  rifles  for  fighting  in  bush  or  grass  jungles.  The  No.  16 
bullet  would  travel  through  a  long  range,  while  the  mould  shot  would 
be  effective  at  150  yards,  and  would  sweep  the  enemy  out  of  the  covert 
with  very  fatal  efiect.  It  must  be  recollected  that  one  volley  from  a 
company  will  throw  about  2,200  shot  and  ball ;  this  would  be  irresis- 
tible when  delivered  into  masses  of  men.  Should  the  regiment  break 
covert  and  advance  upon  open  ground,  the  rifle  company  would  be 
thrown  forward  as  skirmishers.  When  in  jungle,  the  rifles  would 
simply  protect  the  rear.  Rockets  are  invaluable,  especially  those 
known  as  Hale's  three-pounders.  These  in  reality  weigh  five  pounds. 
In  bush-fighting,  the  object  of  the  rocket  would  be  to  try  the  jungle 
before  the  troops  advanced.  A  forest  or  a  prairie  of  high  grass  may 
conceal  a  large  force  of  the  enemy  that  would  rush  upon  the  troops 
when  passing  in  single  file  along  a  narrow  footpath,  or  attack  them  on 
flank  and  rear.    A  f^w  rockets  fired  into  the  bush  at  a  rather  low 
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angle,  so  as  to  ricochet,  while  two  or  three  were  fired  at  a  long  range 
so  as  to  explode  beyond  the  enemy,  would  assuredly  discover  them,  if 
concealed.    A  common  native  practice  is  to  surround  the  troops  with 
fire  when  marching  in  the  high  dry  grass  in  the  summer  season.  This 
is  exceedingly  dangerous  should  the  wind  be  high,  at  which  time  the 
flames  will  travel  at  about  six  miles  an  hour.    This  I  have  also  proved, 
because  in  American  accounts  of  firing  the  prairie,  there  is  no  greater 
exaggeration  than  what  is  stated  as  to  the  speed  at  which  the  fire 
travels.    We  have  seen  pictures  of  cattle  and  horses  galloping  at  full 
speed,  and  yet  the  fire  overtaking  them.    It  is  perfect  nonsense.  I 
have  walked  before  the  fire  in  a  high  wind,  and  have  also  run  before 
the  fire  in  a  fresh  gale  of  wind,  but  I  have  never  seen  it  travelling 
at  a  greater  speed  than  six  miles  an  hour.    Therefore,  if  troops  should 
be  surrounded  by  fire,  and  do  not  lose  their  presence  of  mind,  which 
men  most  likely  will  under  such  circumstances,  there  is  plenty  of  time 
allowed  for  cutting  down  a  little  of  the  prairie  grass  in  front,  and 
setting  fire  to  it  in  advance.    If  the  grass  is  high  enough  to  burn,  on 
no  pretext  should  troops  enter  it  until  cleared  by  the  rockets,  or  set 
fire  to  by  your  own  men.    Upon  such  an  occasion,  should  the  enemy  be 
concealed  in  the  prairie,  the  grass  may  be  set  on  fire  far  to  windward 
by  the  rockets,  and  they  would  be  placed  in  a  difiicult  position.  That  dry 
grass  question  is  a  most  serious  one.^I  do  not  know  whether  in  Ashanteo 
country,  the  grass  has  the  same  character  as  the  prairie  in  the  centre  of 
Africa,  but  if  so,  that  must  be  recollected  by  whoever  happens  to  be  in 
command  there,  because  a  short  time  before  I  arrived  at  Fatiko,  there  had 
been  a  loss  of  every  one  of  a  slave  trader's  party.  The  natives  set  fire  to 
the  grass  in  one  portion  to  attract  the  attention  of  the  men.  Hiey  were 
in  ambush  themselves,  and  out  of  103  men  composing  the  slave  hunting 
party,  not  one  man  escaped.    At  the  same  time  that  I  acknowledge  the 
extreme  importance  of  Hale's  rockets,  I  must  express  my  astonishment 
and  disappointment,  that  projectiles  so  admirably  adapted  by  their  porta- 
bility for  savage  warfare,  should  be  rendered  almost  useless  by  the  absence 
of  explosion.    A  rocket  weighing  five  pounds  (i.e.,  the  so-called  three- 
pounder)  can  be  slipped  under  the  strap  of  a  soldier's  knapsack  and 
carried  with  ease  during  a  march,  so  that  without  extra  transport,  the 
projectile  is  at  immediate  hand.    It  is  invaluable  when  the  troops  are 
making  a  night  attack,  for  as  they  have  to  be  under  arms  at  midnight, 
and  to  march  12  or  16  miles  by  daylight,  in  such  circumstances 
it  is  most  cumbersome  to  employ  native  carriers,  and  also  very 
uncertain,  because  they  are  extremely  likely  to  bolt.  This  rocket  should 
explode  with  a  bursting  charge  of  an  ounce  of  strong  powder.  Upon 
bursting,  it  should  scatter  inextinguishable  fire-balls  that  would  burn 
for  a  minute.    This  arrangement  would  produce  the  ne  plus  ultra  of 
projectiles  for  bush-fighting.  Two  or  three  rockets  would  suffice  to  shell 
out  a  stockade,  as  the  thatched  houses  would  be  immediately  ignited, 
and  the  heat  would  compel  the  enemy  to  evacuate  the  position.  I 
used  Hale's  rockets  throughout  the  Bari  war,  but  in  no  instance  did 
they  ignite  the  thatched  huts.    Upon  several  occasions  they  passed 
through  the  grass  roofs,  but  the  rapidity  of  their  flight  did  not  aflbrd 
sufficient  time  for  ignition,  as  the  rocket  can  only  depend  upon  its 
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back  fire.  This  is  an  important  defect  that  can  easily  be  remedied 
by  the  application  of  the  explosive  system  proposed.  Field  guns  will 
be  of  little  service  in  the  bush,  owing  to  the  great  difficulty  of  trans- 
port. Explosive  rockets  would  be  much  more  serviceable.  The  only 
use  for  the  guns  will  be  for  the  defence  of  stations,  where  they  would 
be  used  with  case  shot.  I  had  ten  guns  in  my  late  expedition, — rifled 
bronze  barrels  weighing  230  lbs.  each,  to  carry  shell  of  8^  lbs.  Having 
»  no  means  of  transport,  I  found  them  simply  a  useless  incumbrance  in 
marching,  and  they  were  quickly  condemned  to  inaction  in  the  fort. 
The  result  of  my  experience  would  lead  me  to  condemn  as  useless  for 
the  actual  bush-march,  any  other  weapons  except  explosive  rockets, 
powerful  breech-loading  smooth-bores  for  buckshot,  and  rifles  for  open 
country.  There  should  be  another  important  addition  to  the  outfit  of  the 
troops.  Every  man  should  carry  on  the  top  of  his  knapsack,  under  the 
straps,  a  small  but  strong  axe.  This  should  be  of  a  rather  soft  steel,  so 
that  it  can  be  easily  sharpened  on  a  stone  or  with  a  file.  Hard-tempered 
steel  will  chip,  and  the  axe  will  soon  be  rendered  useless  by  the  hard 
woods  of  tropical  countries.  The  success  of  an  expedition  depends  in 
a  great  measure  on  the  health  of  the  troops.  J^othing  is  so  conducive 
to  this  as  the  possession  of  a  handy  little  axe  by  each  man.  When  the 
halt  is  sounded,  the  first  'Ordei* '  sh'oiild  be  "  build  huts  for  the  night." 
In  the  rainy  season,  or  should  the  weather  be  doubtful,  it  will  always 
be  advisable  to  finish  the  day's  journey  in  one  march.  Thus,  from 
6  A.M.  to  11,  the  men  will  march  14  miles,  which  is  quite  sufficient  for 
them  if  they  have  to  march  every  day.  In  an  enemy's  country  not 
only  have  the  men  to  build  huts,  but  it  will  be  necessary  to  protect  the 
camp  by  a  strong  fence  of  thorns,  so  that  it  cannot  be  stormed  by  a 
sudden  rush  during  the  night.  The  axes  at  once  come  into  play.  The 
sword-bayonets,  kept  well  sharpened,  are  most  useful  in  clearing  the 
high  grass  from  the  neighbourhood.  This  serves  a  double  purpose, — 
roofs  for  the  huts  and  bedding  for  the  men,  while  the  ground  is  cleared 
for  the  sentries. 

My  men  were  for  the  most  part  blacks ;  thus  they  could  endure 
fatigue  and  exposure  that  would  have  been  trying  to  Europeans. 
Their  kit  consisted  of  a  scarlet  flannel  shirt,  white  Zouave  cotton 
trousers,  gaiters,  and  sandals.  They  carried  a  spare  suit  in  their 
knapsacks,  together  with  a  blanket,  but  no  great  coat.  'No  tents 
were  carried  on  the  march  except  one  for  myself,  which  I  aban- 
doned for  want  of  transport,  and  contented  myself  with  a  few  water- 
proof camp  sheets.  We  thus  travelled  in  light  marching  order, 
which  I  strongly  recommend  if  fighting  is  contemplated  in  the  bush. 
No  one  can  conceive  the  advantage  of  being  free  from  the  trouble  and 
delay  of  packing  heavy  baggage  when  starting  before  daybreak.  In 
every  bush-country,  silence  must  be  rigidly  enforced  during  the  march 
in  time  of  war.  A  multiplicity  of  baggage  is  sure  to  occasion  chat- 
tering and  noise  among  the  carriers,  which  may  give  the  alarm  to  the 
enemy  when  a  secret  march  is  essential  to  success.  Secrecy  and 
rapidity  of  movement  are  the  first  elements  of  bush  warfare.  In  these 
qualities  the  African  natives  excel.  It  is  therefore  necessary  to  employ 
spies,  and  to  keep  i^^  pay.  if  possible,  some  of  those  discontented  spirits 
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that  are  to  be  found  in  all  countries,  wlio,  having  quarrelled  with  their 
own  people,  are  eager  to  turn  against  them.  These  men  must  keep  the 
commanding  Officer  (and  him  only)  informed  of  the  intentions  and 
movements  of  the  enemy.  It  is  essential  in  all  countries  in  bush-fight- 
ing to  make  certain  that  you  can  get  spies  that  you  can  depend  upon, 
because  these  people  are  so  treacherous  and  so  exceedingly  clever  that 
they  will  engage  as  spies  but  simply  to  spy  yoic,  and  of  course  they 
lead  you  into  all  sorts  of  difficulties. 

When  the  Khedive's  expedition  first  reached  Gondokoro,  X.  lat. 
4^  54',  the  milita,ry  force  consisted  of  1,200  men.  The  troops  were 
occupied  in  building  the  station  and  in  erecting  iron  magazines 
for  the  innumerable  stores,  &c.,  at  the  time  when  the  Bari  war 
broke  out.  This  powerful  tribe,  having  been  incited  by  the  slave- 
hunters  to  resist  the  Government,  commenced  war.  The  country 
resembled  a  well-timbered  park  bordered  by  the  river  Nile,  and 
diversified  by  mountains  about  eight  miles  distant.  The  forests  in 
the  neighbourhood  were  particularly  beautiful .  There  was  one  forest  in 
which  you  could  ride  for  about  an  hour,  composed  almost  exclusively  of 
magnificent  tamarind  trees ;  in  fact,  nothing  can  exceed  the  beauty  of 
the  whole  country. 

The  Baris  are  a  very  active  and  warlike  people,  numbering,  I  should 
imagine,  about  a  million  and  a  half.  Although  these  people  had  lately 
been  at  war  with  a  powerful  tribe  about  three  days'  march  east  of  Gon- 
dokoro, they  concluded  not  only  peace,  but  an  alliance  with  their  late 
enemies,  for  the  express  purpose  of  making  a  joint  attack  upon  the 
Government  station.  At  that  time  the  troops  were  so  engaged  in 
erecting  shelter  for  themselves  and  for  the  stores,  that  no  regular  de- 
fence had  been  commenced.  The  only  protection  for  the  station,  was 
a  fence  of  thorns,  simply  boughs  laid  upon  the  ground,  one  upon  the 
other  with  the  stems  inwards.  I  had  a  separate  station  a  mile  and  a 
half  distant  upon  the  bank  of  the  river  occupied  by  the  corps  of  48 
Snider  rifles,  which  formed  my  body  guard.  These  men  were  selected 
from  the  two  regiments  which  formed  my  force,  and  I  had  taken  much 
pains  in  teaching  them  the  use  of  the  rifles.  This  little  cor_ps  cV elite 
was  a  great  exception,  both  in  discipline  and  intelligence,  to  the  main 
body  of  the  expedition,  and  I  owe  not  only  my  success,  but  the  actual 
existence  of  our  party,  to  their  superior  arms  and  organization.  I  take 
this  opportunity  of  saying,  I  think  that  even  among  savages,  although 
at  first  you  may  be  disappointed  by  their  obtuseness,  and  in  fact 
by  the  extremely  low  level  of  their  intelligence,  after  a  little  time,  you 
may  improve  their  morale  by  setting  them  a  high  example,  and  by 
establishing  in  fact  a  sort  of  code  of  honour,  which  though  at  first  they 
do  not  understand,  yet  an  esprit  cle  corps  will  be  the  favourable  result.. 
I  picked  out  these  men  from  the  1,200,  and  if  a  man  showed  some 
inferiority  he  was  drafted  out  again  and  another  man  substituted. 
If  a  man  was  a  thief,  I  used  to  call  the  men  together,  and  not  only  did 
I  punish  him,  but  I  gave  them  a  lecture  upon  the  disgrace  of  thieving 
in  the  character  of  a  soldier.  At  last  I  established  such  a  praise- 
worthy esprit  cle  corps  among  them,  that  they  would  have  gone 
through  fire  and  water  for  me ;  and  if  by  vacancy  or  death,  it  was  neces- 
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saiy  to  replace  a  man,  if  the  character  of  the  man  selected  was  not 
wholly  known  as  honest,  the  others  would  not  accept  him ;  they 
would  say,  "  He  won't  do  for  us,  he  will  only  do  for  the  regiment ;  you 
cannot  depend  upon  him,  he  is  light-fingered,"  and  so  on.  This  was  a 
most  satisfactory  result. 

My  station  at  that  time  was  merely  a  very  pretty  garden  by  the  side 
of  the  river.    I  had  hardly  commenced  a  fort ;  but  I  had  a  few  huts 
with  my  "  forty  thieves,"  as  I  used  to  call  laj  coqjs  cV elite  in  the  neigh- 
bourhood.   'No  open  hostilities  had  commenced,  and  I  had  no  idea  of 
an  intended  attack.    At  about  two  in  the  morning,  I  was  awakened  by 
the  sound  of  shots  fired  at  head  quarters  1-|  miles  distant.    This  was 
followed  by  the  yells  of  an  untold  body  of  natives,  who  had  simul- 
taneously attacked  the  camp.    The  bugles  sounded  the  alarm,  and  in  a 
short  time  a  heavy  file  firing  told  that  the  attack  was  general.  My 
few  men  fell  into  position,  but  I  could,  of  course,  do  no  more  than  hold 
my  station,  momentarily  expecting  an  attack  upon  our  weak  party.  It 
was  a  strange  thing  that  the  natives  had  devoted  themselves  to  tlie 
attack  of  the  chief  station  garrisoned  by  upwards  of  1,100  men,  instead 
of  attempting  an  assault  upon  my  little  post,  but  I  suppose  they  were 
expecting  to  get  hold  of  the  ammunition.    In  about  half  an  hour  the 
affair  was  over,  and  the  enemy  was  repulsed  with  the  loss  to  us  of  one 
corporal  killed  and  some  soldiers  wounded  by  arrows.    In  this  attack 
the  native  scouts  had  been  challenged  and  fired  at  by  the  sentries. 
They  had  then  used  peculiar  tactics.    At  a  distance  of  about  half  a 
mile  they  rang  bells,  beat  their  drums,  and  blew  their  large  horns  so 
as  to  deceive  the  troops,  with  the  idea  that  they  were  at  a  great  dis- 
tance from  the  station ;  but  in  reality  their  main  body  was  stealthily 
advancing  in  the  darkness,  while  the  drums  and  horns  were  sounding 
in  the  distance,  until  they  suddenly  rushed  unexpectedly  upon  the 
station.    The  protection  of  thorns  served  to  check  the  assault  until  the 
heavy  fire  of  the  garrison  repulsed  them.    This  attack  was  the  signal 
for  general  hostilities  throughout  the  country,  and  I  established  patrols 
by  day  and  night,  in  addition  to  the  usual  sentries.    In  spite  of  this,  wx 
were  subject  to  continual  disturbance ;  every  night  the  sentries  fired 
upon  scouts  who  were  discovered  approaching  in  the  stealthy  manner 
already  described.    I  set  all  hands  to  work  to  entrench  the  camp,  and 
at  the  same  time  made  a  triangular  fort  at  my  private  station.  Tlie 
ditches  and  earthworks  were  completed  in  about  three  Aveeks,  and  guns 
placed  upon  the  bastions.    During  this  time,  we  had  been  as  usual 
annoyed  by  the  natives,  more  or  less,  every  night,  until  I  arranged  a 
plan  which  put  a  stop  to  their  attempts.    The  plan  was  simple  and  very 
effective.    I  posted  small  parties,  consisting  of  five  men  each,  in  con- 
venient positions,  such  as  behind  the  massive  hillocks  raised  by  the 
white   ants,  or  behind  a  thick  solitary  bush.     These  parties  were 
thortDughly  concealed  at  a  distance  outside  the  usual  beat  of  the  patrol, 
and  every  approach  to  the  station  was  thus  guarded.    I  felt  sure  that 
the  enemy  would  fall  into  the  trap,  as  they  would  as  usual  attempt  to 
reconnoitre,  but  would  have  no  suspicion  of  such  ambuscades  outside 
the  patrol.     For  this  night-work  I  changed  the  arms,  and  for  the 
Snider  rifle,  so  invaluable  by  day,  I  substituted  muskets,  with  each  a 
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cartridge  of  eight  buck  shot,  rammed  down  above  the  ball.  Nothing 
could  be  more  successful.    As  I  had  expected,  the  natives  came  un- 
awares upon  the  guards  thus  concealed.    Every  night  the  positions 
were  changed,  and  thus  it  was  impossible  for  the  enemy  to  know  the 
points  of  danger.    Several  of  them  were  shot  ;  one  was  captured  aUvo 
and  hung  on  the  following  morning  on  a  tree  as  a  warning  to  the  rest, 
and  in  a  short  time  the  nights  were  so  entirely  undisturbed  that  not  one 
native  dared  visit  the  camp.    The  forts  were  finished,  the  magazines 
were  erected,  and  the  entire  material  of  the  expedition  was  under 
shelter.    There  was  no  possibility  of  an  attack  upon  so  strongly  forti- 
fied a  position.    I  accordingly  started  with  a  force  of  450  men  to 
punish  the  Baris  who  had  imagined  that  we  were  afraid  to  enter  the 
interior.    The  first  point  of  attack  was  the  country  of  Belinian,  about 
twelve  miles  distant.    These  people  had  been  the  worst  among  our 
enemies.     They  had  murdered    several    sentries.     In   fact,  some- 
times the  Baris  appear  to  have  quite  as  much  cunning  and  auda- 
city as  North  American  Indians  in  stealing  upon  the  sentries  and 
murdering  them  before  they  had  the  least  idea  of  their  neighbour- 
hood.   The  country  was  exceedingly  beautiful,  being  a  mixture  of 
forests,  mountains,  and  plains ;  the  latter  being  cultivated  to  a  large 
extent  with  dhurra  {Sorghum  vulgar e\  which  grew  to  the  height 
of  about  9  feet.    There  were  five  or  six  hundred  villages  throughout 
this  populous  country.    The  natives  had  formerly  succeeded  in  de- 
stroying some  slave-hunting  parties  ;  thus  they  w^ere  possessed  of  more 
than  a  hundred  guns  and  a  considerable  stock  of  ammunition.  The 
Sniders  very  quickly  produced  an  impression.    The  natives  opened  fire 
from  their  stockades,  which  were  taken  and  forced  at  the  bayonet  by 
my  troops  with  the  loss  of  only  one  man  and  one  woman  wounded  by 
bullets.     It  appears  extraordinary  that  the  women  should  come  into 
action,  but  the  fact  is,  that  they  followed  close  up  to  the  troops  with 
provisions. 

After  a  few  days  of  sharp  experience,  the  natives  took  to  their 
mountains  and  forests,  in  which  they  concealed  their  cattle.  I  deter- 
mined thoroughly  to  explore  the  bush,  which,  although  dense  in  some 
places,  would  usually  allow  an  advance  in  skirmishing  order.  I  venture 
to  suggest  that  an  advance  through  the  bush  should  be  conducted  by 
three  lines  of  skirmishers,  each  distant  about  twenty  yards,  while  the 
skirmishers  forming  the  first  line  should  be  only  a  man's  length  apart. 
An  advance  in  this  open  formation  with  three  companies,  will  cover 
about  200  yards  in  length.  The  rear  rank  forms  a  protection,  while 
the  second  line  will  act  as  support,  either  for  the  first  line^  or,  should 
the  rear  be  attacked,  they  can  face  about  and  support  it  in  turn.  I 
succeeded  effectually  in  driving  the  enemy  from  their  forest  hiding- 
places,  and  in  capturing  both  corn  and  cattle.  This  was  accomplished 
with  the  loss  of  very  few  men  on  our  side.  I  do  not  think  more  than 
five  or  six  were  killed ;  this  included  the  murder  of  a  Turkish  Major 
who  had  been  through  the  Crimean  War,  but  lost  his  life  by  losing  his 
road  through  a  breach  of  discipline,  and  fell  into  the  hands  of  the  enemy, 
who  show  no  mercy.  Upon  my  return  to  head- quarters  after  thirty- tw^o 
days,  I  found  it  necessary  to  commence  operations  on  the  west  bank  of 
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the  river.  This  was  beautiful  open  ground,  and  afforded  an  opportunity 
of  trying  the  Arab  horses,  twenty- one  of  which  I  had  brought  with  me 
from  Cairo.  Wherever  the  country  'mil  admit  of  cavalry  operations,  this 
arm  should  be  employed  against  savages.  In  the  portions  of  Africa  that 
I  have  visited,  the  natives  have  an  extraordinary  fear  of  horses,  which  to 
them  are  strange,  and  supposed  to  be  dangerous  animals.  I  have  fre- 
quently charged  with  only  four  or  five  horsemen,  captured  herds 
of  cattle,  and  put  to  flight  large  numbers  of  the  enemy,  whom  I  have 
held  in  check  until  the  arrival  of  the  infantry.  Unfortunately,  I  lost 
nearly  all  my  horses  by  an  epidemic,  and  at  the  close  of  the  expedition 
only  three  remained.  Such  losses  should  not  deter  either  a  Govern- 
ment or  a  traveller  from  employing  horses.  They  are  invaluable,  and 
when  used  up,  they  will  have  more  than  earned  their  cost  and  the 
expenses  of  their  transport. 

The  Bari  campaign  that  had  been  carried  through  on  the  east 
of  the  Nile  had  so  far  raised  the  prestige  of  the  Snider  company, 
that  their  appearance  on  the  west  was  sufficient  to  over-awe 
the  country  which  was  almost  devoid  of:  forest,  and  accordingl}^  no 
covert  existed  for  the  enemy.  For  an  immense  distance,  the  land- 
scape afforded  a  perfect  field  for  military  operations.  The  grass 
having  been  fed  close  by  innumerable  cattle,  exhibited  a  clean  surface 
upon  long  rolling  undulations  that  drained  from  the  distant  mountain 
chain  to  the  Mle.  Each  ravine  between  the  waves  of  high  ground 
was,  in  the  wet  season,  a  roaring  torrent,  but  was,  in  the  dry  season 
merely  a  deep  bed  choked  with  rocks.  The  whole  of  this  country  was 
thickly  populated.  I  advanced  south  in  eight  vessels,  the  troops 
marching  on  the  banks  of  the  river.  I  had  only  250  men,  as  the 
Egyptian  regiment  had  returned  to  Khartoum,  some  sick,  but  all  dis- 
satisfied on  account  of  my  suppression  of  the  slave  trade.  The  black 
troops  were  vv^ell  adapted  for  the  rough  and  constant  work  required. 
Many  of  the  Officers  and  men  had  served  under  Bazaine  for  some  years 
in  Mexico,  and  they,  and  in  fact  all,  were  far  superior  in  esprit  to  the 
Egyptian  Arab  regiment.  The  Snider  company  had  hitherto  been  dis- 
tinguished by  scarlet  flannel  shirts,  and  so  great  vs^as  their  reputation, 
that  the  sight  of  a  red  blouse  was  enough  to  create  dismay  among  the 
natives.  I  now  dressed  all  my  men  in  scarlet  and  'proceeded  to  the 
south,  intending  to  push  on  towards  the  Equator  to  annex  the  country, 
and  to  purge  the  new  territory  from  the  slave-hunters,  who  numbered 
about  1,100  men  in  the  southern  di-stricts.  These  were  mostly  Arabs 
of  the  Soudan,  together  with  many  black  soldiers  who  had  deserted 
from  their  regiments  at  Khartoum  and  settled  as  pirates  in  the  employ 
of  a  firm  (Agad  and  Co.).  This  firm  employed  about  2,500  such 
ruffians  as  slave-hunters  in  Central  Africa.  These  men  were  organised 
as  irregular  troops  armed  with  muskets,  rifles,  and  double-barrelled 
guns,  and  were  officered  in  imitation  of  the  Government  regiments.  All 
were  Mohammedans.  The  slave-hunters  had  endeavoured  to  incite 
the  natives  against  the  Government  throughout  all  these  countries.  In 
some  they  were  successful. 

My  vessels  arrived  at  N.  lat.  4P  38'.  This  is  the  limit  of  navigation 
on  the  White  Nile  at  the  foot  of  the  last  cataracts.    It  was  impossible 


EXPERIENCE  IN  SAVAGE  WARFARE. 


913 


to  make  friends  with  the  natives,  all  of  whom  were  Baris.  A  great 
chief  pretended  friendship,  but  his  people  attacked  the  guards  at  night 
and  attempted  to  carry  olf  the  cattle.  Fortunately,  I  had  taken 
every  precaution,  and  the  enemy  was  repulsed.  It  was  quite  im- 
possible to  proceed,  as  I  was  without  either  carriers  or  transport 
animals.  Having  a  good  knowledge  of  the  country,  I  left  150 
men  in  charge  of  the  vessels,  and,  with  a  hundred  men,  I  started 
for  the  country  of  Lobore  bc^yond  the  Bari  frontier.  There  I  pro- 
posed to  hire  carriers,  who,  with  an  escort  of  troops  would  return  and 
bring  up  the  baggage  from  the  vessels,  which  would  then  return  to 
Gondokoro.  From  that  point  (lat.  4°  38')  the  entire  expedition  for 
the  annexation  of  Central  Africa  and  the  suppression  of  the  slave 
trade  would  be  composed  of  only  212  picked  troops,  including  Officers, 
buglers,  drummers,  &c.  I  was  well  aware  that,  should  I  fail,  I  should 
be  blamed  by  all  military  authorities,  as  I  had  a  march  before  me  of 
about  350  miles  without  the  power  of  forming  posts  of  communication. 
Thus  I  should  be  cut  off  from  my  base.  I  knew  also  that  the  slave 
traders  were  against  us,  although  at  that  time  I  did  not  expect  open 
hostilities  from  them.  By  the  departure  of  the  Egyptian  regiment, 
my  entire  force  was  reduced  to  502  Officers  and  men.  I  had  there- 
fore to  determine  upon  action  with  great  risks,  or  inaction  at  head- 
quarters. The  latter  would  have  played  the  game  of  the  slave-hunters, 
and  the  expedition  would  have  been  a  failure.  I  fully  expected  that 
after  my  departure  with  a  hundred  men  for  Lobore,  the  natives 
would  attack  the  Officer  and  the  weakened  detachment  in  charge  of  the 
vessels  and  baggage.  I  therefore  drew  the  vessels  in  close  line  along 
the  bank  from  the  mouth  of  a  broad  and  deep  but  dry  ravine,  which 
ran  at  right  angles  with  the  river.  The  south  flank  was  thus  protected ; 
the  west  was  the  broad  Nile  (about  400  yards  in  width).  We  were 
only  exposed  on  two  points — the  east  face  and  .the  north  flank.  I 
placed  a  six-pounder  gun  in  position  on  the  east  face,  which  commanded 
every  approach,  as  the  country,  though  undulating,  was  perfectly  clear. 
My  instructions  before  leaving  the  Officer  in  command  were  as  follows  : 
at  sunset,  all  cattle  (about  2,000)  to  be  secured  in  the  bottom  of  the 
ravine  close  to  the  river.  A  sergeant's  party  to  line  each  side  of  the 
ravine  as  cattle  guards.  These  men  would  in  case  of  an  attack  on  the 
east  face  enfilade  the  enemy,  who  would  be  exposed  to  a  cross-fire  in 
addition  to  that  of  the  gun.  The  gun  to  be  loaded  at  sunset  with  a 
canister  containing  250  musket  balls.  The  tube  to  be  placed  in  the 
vent  with  the  lanyard  attached.  The  gun  to  be  sighted  for  200  yards, 
and  to  be  covered  with  a  raw -hide  to  protect  it  from  the  heavy  dew.  I 
served  out  some  nevf  English  tubes,  as  those  supplied  by  the  Egyptian 
Grovernment  were  very  uncertain.  I  left  all  vessels  and  men  with  the 
above  precautions. 

Many  people  may  imagine  from  what  I  have  done,  that  there 
could  be  no  great  difficulty  with  the  natives  ;  but  unfortunately  I 
have  always  found  that  whenever  I  have  sent  an  Officer  in  command 
of  troops  with  certain  orders,  they  invariably  met  w^ith  calamity,  if 
not  defeat,  through  the  carelessness  of  the  Offi(^er  in  command.  I 
reached  Lobore  in  four  days,  through  a   most  populous  country, 
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without  firing  a  shot.  I  eiig'aged  500  carriers  which  I  sent  to 
the  vessels  with  an  escort  of  50  men.  In  the  meantime  a  general 
attack  in  great  force  had  been  made  npon  the  vessels.  It  was  a  rule 
without  exception,  that  if  I  left  an  Officer  with  a  certain  duty  to 
psrform,  it  was  neglected.  The  sentries  were  for  the  most  part  asleep. 
The  gun  was  not  even  loaded.  The  good  English  tubes  had  been  put 
away  so  carefully  that  they  could  not  be  found.  The  natives  attacked 
in  the  dead  of  night.  They  surprised  and  drove  in  the  guard  upon  the 
east  face,  who  took  refuge  in  the  vessels.  The  artillerymen  deserted 
the  unloaded  gun.  One  man  was  killed  npon  his  piece  in  his  vain 
attempt  to  load  it.  A  w^oman  was  killed  in  a  boat  by  a  spear.  Fire 
was  thrown  into  the  vessels.  The  six-pounder  gun  was  actually  in 
the  hands  of  the  enemy,  but  they  did  not  know  how  to  carry  it  off. 
This  attack  would  have  ended  in  the  destruction  of  the  party  and  the 
vessels  and  material  had  it  not  been  for  the  flanking  fire  from  the  cattle 
guards  posted  along  the  edge  of  the  ravine.  This  created  confusion, 
and  killed  and  wounded  many  of  the  attacking  party.  The  soldiers  in 
the  vessels  having  recovered  from  their  first  surprise,  poured  a  heavy  fire 
into  the  front  and  took  the  gun.  The  artillerymen  in  their  haste  loaded 
the  gun  with  shell  instead  of  canister,  and  even  then  they  could  not 
fire  it,  as  tube  after  tube  failed,  in  the  absence  of  the  good  Woolwich 
tubes.  However,  after  all  this  disgraceful  mismanagement,  the  enemy 
were  repulsed.  This  little  incident  serves  to  show  how  much  depends 
upon  the  Officer  in  command,  even  when  regular  troops  are  opposed 
to  savages.  There  is  no  quarter  given  in  such' warfare.  A  victory 
gained  by  the  savages  implies  the  massacre  of  every  one  of  their  oppo- 
nents. 

My  men  arrived  safely  at  Lobore,  numbering  212,  including 
Officers.  The  vessels  returned  to  Gondokoro.  We  wfere  now  fairly 
started,  and  were  out  of  the  Bari  country.  Every  native  was  a  friend, 
as  I  was  well  known  to  them  on  my  former  visit.  I  arrived  a,t  Fatiko, 
N".  lat.  3°0I',  a  distance  by  route  of  161  miles  from  Gondokoro.  ]N"o 
one  can  conceive  a  more  beautiful  country.  The  climate  is  compara- 
tively cool.  The  mean  altitude  of  the  land  is  4,000  feet  above  the  sea 
level,  and  the  landscape  is  a  vast  park  laid  out  by  nature  with  a  com- 
bination of  rocky  hills,  magnificent  timber,  fertile  valleys,  clear  streams 
never  more  than  a  mile  apart,  rippling  over  the  acacia  shaded  rocks, 
and  distant  mountains  closing  in  the  horizon.  In  this  paradise  the 
slave-hunters  had  established  the  most  perfect  hell.  They  not  only 
occupied  Fatiko  by  a  large  station,  but  they  possessed  a  chain  of  four 
well-chosen  positions,  each  about  22  miles  apart,  which,  being  gar- 
risoned by  about  1,100  men,  dominated  the  entire  country.  'Now  these 
people  whenever  they  attack  a  country,  always  do  it  by  treachery. 
They  are  generally  Avell  received  by  the  natives,  who  make  them 
presents  of  cattle,  and  even  *  of  young  girls,  &c.  ;  but  after  they  have 
established  thorough  confidence,  they  will  get  up  at  midnight  and  make 
a  treacherous  attack  upon  the  villages ;  they  set  fire  to  everything, 
murder  all  the  old  women — (because,  being  old,  they  are  impossible  to 
sell  in  that  country) — likewise  the  small  children,  and  in  this  way  they 
utterly  destroy  a  beautiful  country. 
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I  was  well  known  to  the  natives  of  Fatiko  in  my  former  journey. 
The  chiefs  quickly  assembled  and  claimed   the    protection  of  .the 

■  Government,  declared  their  allegiance,  and  recounted  the  horrors 
and  reckless  massacres  committed  by  the  slave-hunters  throughout 
the  country.  I  at  once  gave  them  *  protection ;  and  as  Governor- 
General  of  the  country,  I  gave  the  slave-hunters  written  notice 
to  leave  the  country  and  to  return  to  Khartoum  by  a  given  time. 
At  the  same  time  I  offered  them  the  option  of  enlisting  in  the  Govern- 
ment service  to  form  an  irregular  corps.  I  left  at  Fatiko  a  detachment 
of  100  men  with  the  heavy  baggage,  and  the  greater  portion  of  the 
ammunition  under  the  command  of  a  major,  and  started  with  112  men 
for  the  capital  of  Unyoro  (Masindi),  a  distance  of  160  miles  south  of 
Fatiko,  within  a  long  day's  march  of  the  east  bank  of  the  Albert 
N^yanza.  It  is  impossible  to  see  the  Albert  N'yanza  from  that  position, 
but  with  a  telescope  you  can  see  the  waterfalls  pouring  down  from 
the  mountains  on  the  lake,  therefore  I  concluded  the  west  shore 

•  was  about  50  miles  distant.  In  the  short  space  of  a  lecture  on 
^'  Experience  in  Savage  Warfare,"  I  cannot  venture  into  the  details 
of  the  intrigues  and  difficulties  which  terminated  in  a  rupture  with 
the  King  of  Unyoro.  I  had  hoisted  the  Ottoman  flag,  and  formally 
annexed  the  country,  with  the  understanding  that  the  King  was  to 
represent  the  Government.  We  were  apparently  the  best  friends,  and 
he  begged  me  to  send  to  Fatiko  to  recall  the  Officer  in  command 
together  with  all  troops  and  material,  so  as  to  concentrate  my  force  at 
his  capital,  Masindi  (N.  lat.  1°  45').  With  the  treachery  usual  among 
his  race,  he  had  laid  .a  deep  plan  to  massacre  the  w^hole  party,  and  to 
possess  himself  of  the  arms  and  ammunition,  together  wdth  all  the 
effects  of  the  expedition.  I  wished  to  concentrate  my  force  at  Masindi, 
believing  in  the  good  faith  of  the  King  and  his  people.  I  therefore 
sent  a  sergeant  and  ten  men  with  letters,  together  Avith  twenty-five  men 
who  had  enlisted  as  irregulars,  thus  forming  an  armed  party  of  thirty- 
six  men,  accompanied  by  three  hundred  natives  as  carriers,  who  w^ere 
to  convey  the  effects  from  Fatiko,  in  charge  of  Major  Abdullah  and  his 
detachment  of  100  men.  He  was  an  Officer  w^hom  I  trusted,  as  he  had 
been  in  Mexico  under  Bazaine  for  some  years.  In  reality  it  was  in- 
tended that  the  300  natives  were  to  carry  the  effects  and  to  gain  the 
confidence  of  the  troops ;  but  when  near  Unyoro,  the  unsuspecting 
soldiers  were  to  be  murdered  while  asleep.  In  the  meantime,  I  and  niy 
little  force  of  100  men  were  to  be  poisoned  and  got  rid  of  as  speedily 
as  possible.    My  men  left  with  the  post  for  Fatiko  on  23rd  May,  1872. 

Although  the  natives  of  Unyoro  are  inferior  to  the  Baris  as  warriors, 
they  are  far  more  dangerous,  as  that  extensive  country  is  thoroughly 
organized.  The  King  has  a  large  body  of  troops  continually  about 
him,  including  a  body  guard  of  about  fifty  men  armed  with  muskets. 
Every  district  is  under  the  government  of  a  Chief,  who  is  personally 
responsible  for  the  acts  of  his  people,  all  of  whom  must  rush  to  arms 
upon  the  beating  of  his  war-drum.  Thus,  in  case  of  w^ar,  every  Chief 
of  a  district  arrives  at  the  head- quarters  with  an  army,  an  army 
called  suddenly  by  the  war-drum,  and  it  is  most  extraordinary  to 
see  the  celerity  with  which  these  people  collect.    Thus  it  would  be 
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impossible  to  guess  even  the  approximate  number  of  warriors  that 
could  be  raised  in  Unyoro  at  the  King's  command.  The  extent  of 
Unyoro  is  about  160  geographical  miles  in  length  and  70  in  width. 
Some  natives  are  armed  with  bows  and  poisoned  arrows,  some  with 
spears,  and  a  few  with  guns. 

After  the    departure   of  my  men   for  Fatiko  a   change  in  the 
manner  of  the  King  and  some  of  his  principal  Chiefs  determined 
me  to  build  a  small  fort  for  the  protection  of  my  ammunition, 
&c.,  in  case  of  need.    My  men  worked  with  great  alacrity,  and  as 
the  timber  was  close  at  hand  I  completed  in  a  few  days  a  circular 
stockade  of  thick  trunks  of  trees  buried  2^  feet  in  the  ground.  It 
was  my  intention  to  surround  this  with  a  deep  ditch,  the  earth  of  which, 
thrown  against  the  stockade,  would  have  rendered  the  crevices  ball- 
proof.    I  believe  the  erection  of  this  little  fort  hastened  the  attack, 
as  the  guilty  King  suspected  that  I  had  gained  information  of  his 
treachery.    There  were  about  8,000  armed  men  in  Masindi,  but  few 
women.    The  absence  of  women  is  a  sign  of  distrust  and  suspicion  in 
savage  countries.     If  you  go  to  any  country  and  the  women  and 
children  come  to  see  you,  or  are  seen  running  about  without  any  sus- 
picion, there  is  no  fear  of  hostility;  but  if  you  do  not  see  the  women, 
you  may  depend  upon  the  necessity  for  keeping  a  strict  guard.  The 
capital  town,  Masindi,  consisted  of  several  thousand  houses,  built,  as  is 
usual  in  that  country,  of  canes  and  straw,  resembling  huge  bee-hives. 
My  station  was  adjoining  the  town,  entered  by  a  broad  gravelled  ap- 
proach, like  a  carriage  drive.    On  the  evening  of  the  7th  June,  an 
attempt  was  made  to  poison  myself  and  the  troops.    It  had  been  the 
custom  of  the  King  on  many  occasions  to  present  me  with  plantain 
cider  in  large  quantities.    On  this  occasion  seven  jars  were  brought, 
five  of  which  were  served  out.    The  force  of  the  poison,  was  so  imme- 
diate, that  a  warning  was  given  to  the  men  before  all  had  time  to 
drink,  for  about  forty  were  in  a  state  of  delirium  and  insensibility.  I 
administered  strong  emetics  and  shut  up  the  sick  within  the  fort.  I 
turned  out  the  remaining  sixty  men,  who  kept  guard  throughout  the 
night.    On  the  following  morning,  at  5  o'clock,  I  inspected  the  sick 
within  the  fort ;  they  were  much  better,  and  I  sent  them  to  their 
quarters.    I  sent  a  Lieutenant  and  a  corporal  to  beg  the  Sheik  to  come 
and  examine  the  cider  that  remained  in  the  jars.    The  Sheik's  house 
was  about  200  yards  distant.  I  was  walking  up  and  down  the  approach 
smoking  a  pipe  and  expecting  the  return  of  my  messengers.    A  bugler 
and  a  sergeant  were  behind  me  ;  thick  castor-oil  shrubs  bordered  either 
side  of  the  approach.    Suddenly  I  was  startled  by  the  savage  yells  of 
crowds  in  the  direction  taken  by  my  messengers,  and  two  rifle  shots  in 
quick  succession  were  the  reply.  The  bugler,  by  my  order,  sounded  the 
alarm.    At  the  same  moment  a  hot  fire  opened  upon  me  and  upon  the 
Government  House  from  sharpshooters  concealed  in  the  castor- oil  shrubs 
within  a  few  feet  of  me.    The  sergeant  at  my  side  fell  shot  through  the 
heart,  another  man  quickly  fell  shot  through  the  lungs,  and  another 
was  shot  through  the  leg.    The  fire  being  exceedingly  hot,  was  replied 
to  with  very  great  alacrity  by  the  troops.    The  men  had  had  so  much 
fighting  for  some  years  that  they  could  be  thoroughly  depended  upon, 
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and  tlie  moment  they  lieard  the  bngle  they  formed  a  square,  in  very 
open  order  sufficient  to  protect  a  couple  of  acres  of  ground.  It  was 
done  instantly;  but  had  not  the  bugler  been  at  hand,  we  should  have 
been  overwhelmed,  for  hardly  had  I  my  rifle  in  my  hand  and  my  belt 
fastened,  when  there  was  a  rush  of  about  8,000  men  upon  the  station. 
When  that  first  rush  was  made,  it  was  extraordinary  to  see  how  im- 
possible it  appeared  for  natives  in  masses  to  produce  any  effect  against 
Snider  rifles.    They  were  cut  down  in  the  high  grass  in  all  directions. 

One  thing  which  is  very  necessary  in  African  warfare  or  travelling, 
and  I  think  in  the  Ashantee  war  we  ought  to  have  them,  is  a  good  supply 
of  blue  lights  (capped  blue  lights),  that  you  can  immediately  strike 
upon  the  butt  end  of  your  gun.  Luckily  for  me  I  had  plenty,  and 
the  first  order  I  gave  was  for  two  parties  to  advance  on  each  flank  to 
set  fire  to  the  town  to  the  right  and  left  under  the  protection  of  the 
Sniders.  A  blue  light  will  set  fire  to  a  grass  hut  in  an  instant,  bub  a 
hut  is  a  very  difficult  thing  to  set  fire  to  with  a  fire- stick ;  you 
have  to  blow  the  fire  with  a  bit  of  grass  on  the  top,  and  meanwhile  you 
may  have  a  lance  or  a  bullet  through  you.  These  two  parties  with 
blue  lights  set  fire  to  the  town  to  tlje  right  and  left;  a  strong  breeze 
luckily  was  blowing  from  us,  and  in  a  few  minutes  there  was  a 
roaring  sheet  of  fire.  This  protected  both  our  flanks  ;  so  I  immediately 
gave  an  order  to  the  sixteen  Sniders  to  advance  into  the  heart  of  the 
town,  protected  by  the  fire  on  the  flanks  accompanied  by  men  wdth  blue 
lights,  who  fired  every  house  as  they  passed.  There  were  not  more 
than  100  of  my  men,  and  there  were  certainly  7,000  or  8,000  of  the 
natives,  about  50  armed  w^itli  guns,  and  all  organized  to  a  certain  extent 
by  having  a  Chief  to  each  regiment ;  but  in  the  course  of  an  hour  and 
a  half,  not  only  was  the  enemy  entirely  defeated  with  great  loss,  but 
every  single  house  was  destroyed  by  fire,  and  the  battle  w^as  won. 

This  was  a  very  awkward  position,  which  all  military  men  will  ap- 
preciate. I  was  330  miles  from  head-quarters.  I  had  already  sent 
300  carriers  to  Fatiko  who  I  knew  were  traitors.  Now  the  veil  was 
lifted,  and  these  300  men  would  murder  my  100  men  that  I  had 
written  for  ;  therefore  I  should  lose  my  little  force  with  the  whole  of 
my  ammunition,  and  in  fact  it  would  be  utter  destruction.  [N'obody 
knew  the  way — there  was  no  road — the  country  was  covered  with  forest 
and  grass  jungle ;  it  was  the  middle  of  the  rainy  season,  and  in  fact 
it  was  the  most  difficult  time  that  I  ever  had  experienced.  I  knew 
perfectly  well  what  to  do,  but  the  great  difficulty  was,  how  to  do  it. 
I  had  a  mass  of  luggage  of  all  sorts  without  one  man  to  carry  it ;  I 
had  a  quantity  of  ammunition,  but  who  was  to  move  it  ?  Every 
day's  delay  w^ould  raise  additional  thousands  against  us,  and  I  knew  that 
the  King, — who  had  run  away  at  the  commencement  of  the  fight, — 
would  stop  the  road,  and  orders  would  be  sent  immediately,  so  that  we 
should  have  to  fight  every  inch  of  our  way  Avith  only  one  hundred  men, 
carrying  loads  through  this  infernal  jungle.  However,  I  made  up  my 
mind,  and  called  my  men  together.  JSTow  these  fellows  who  were  so 
undisciplined  at  first,  had  really  become  so  thoroughly  disciplined  by 
the  example  of  the  Snider  corps,  that  it  was  only  necessary  for  me  to 
give  an  order — they  placed  such  entire  confidence  in  me  after  having 
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gone  through  so  many  difficulties  with  me  and  having  got  out  of  those 
difficulties  with  so  little  loss,  that  it  was  only  necessary  to  give  an  order 
and  they  instantly  obeyed  it.  I  called  the  men  together  and  spoke  to 
them.  I  said,  we  are  in  a  dilemma,  but  you  have  often  been  in  dilem- 
"  mas  with  me,  and  we  have  always  got  out.  Now  is  the  time  for  you 
"  to  show  whether  you  are  men  or  not.    It  was  only  a  day  or  two  ago 

in  the  battle  of  Masindi  that  you,  one  hundred,  beat  something  like 
"  eight  thousand.  Now  you  will  have  to  fight  every  day.  You  will 
"  have  to  march  through  grass  that  we  came  through  some  months 

ago,  now  it  is  ten  feet  high,  but  then  it  was  only  up  to  your  breast, 
"  and  you  will  have  to  fight  every  inch  of  the  road.    Every  man  will 

carry  a  load;  we  must  have  merchandise  to  pay  our  way  with 
"  when  we  arrive  at  the  river."  You  must  have  money  of  some  sort  in 
Africa.  I  arranged  the  march  in  this  way.  The  advance  guard  was 
led  by  a  most  excellent  Officer,  Colonel  Abd-el-Kadir,  with  sixteen 
Sniders ;  they  carried  no  luggage,  and  he,  of  course,  had  a  bugler.  I 
came  next,  in  charge  of  all  the  ammunition,  with  Lieutenant  J.  A. 
Baker,  R.N.,  and  Lady  Baker  close  behind  me  and  my  servants,  and 
ten  Sniders  and  a  bugler.  The  rear  guard  was  commanded  by  a 
Captain  with  16  Sniders,  all  admirable  men,  and  the  few  Sniders  that 
were  left  afterwards  were  interspersed  along  the  line  armed  only  with 
muskets.  I  made  an  arrangement  with  my  men,  "  In  case  you  are 
"  attacked  by  an  ambush  on  both  sides  of  the  line,  every  alternate  man 
"  is  to  face  right  and  left,"  so  that  they  could  open  a  line  of  fire  to 
right  and  left  immediately.  The  men  were  a  little  nervous  the  first 
two  days,  and  they  had  reason  to  be.  We  were  attacked  by  enormous 
forces,  and  how  it  was  that  they  did  not  overwhelm  us  I  cannot  tell, 
except  that  they  were  so  thick  together  that  the  bullets  must  have  taken 
frightful  effect  in  the  high  grass.  Moreover,  there  happened  to  be  some 
double-barrelled  breech-loading  elephant  rifles  which  carried  eight 
drachms  of  powder  and  a  picrate  of  iDotash  shell,  which  would  leave  very 
little  of  a  man  if  it  exploded  on  him.  It  also  made  a  hideous  noise,  the 
report  of  the  shell  being  rather  more  than  the  report  of  a  rifle.  I 
always  noticed  in  a  hot  attack  when  the  lances  were  flying  about  in 
the  most  unpleasant  manner,  that  whenever  these  picrate  of  potash 
shells  were  fired,  some  great  effect  was  produced.  We  had  to  fight  in 
this  way,  marching  14,  16  or  10  miles  a  day,  sometimes  through 
swamps,  always  through  this  fearful  grass.  We  had  to  fight  for  seven 
days  from  morning  to  night,  never  seeing  the  enemy,  but  all  through 
ambuscades.  The  difficulty  was  to  convey  the  wounded.  There  were 
only  two  horses,  which  were  loaded  like  camels  with  luggage.  My  wife 
had  to  march  oh  foot  during  the  whole  of  the  work.  There  was  only 
one  donkey  which  was  a  spare  animal,  he  was  carrying  a  wounded  man, 
and  still  I  am  happy  to  say  I  got  through  and  never  left  one  wounded 
man  in  the  hands  of  the  enemy.  I  am  quite  sure  if  it  had  not  been 
for  the  discipline  of  those  troops,  no  force  of  that  small  number  could 
possibly  have  got  through;  but  they  observed  a  most  admirable 
discipline  from  the  commencement  of  the  march  to  the  end.  Although 
it  was  impossible  to  see  more  than  five  men  in  front  and  an  equal 
number  behind,  on  ^account  of  the  high  grass,  still  of  course  we  kept 
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up  communication  by  bugles.  If  it  bad  not  been  for  the  bugle  in  the 
rear  which  always  sounded  "halt"  when  a  man  was  wounded  or 
perhaps  some  woman  was  tired  or  had  to  shift  a  load,  our  line  would 
have  been  cut,  and  if  so,  there  would  have  been  an  end  to  everything. 
At  all  events  I  got  my  men  through.  I  made  an  alliance  with  a  very 
powerful  chief  and  left  sixty  men  with  him.  He  quickly  drove  the 
whole  of  the  enemy  out  of  the  country.  The  Sheik  Rionga  now  reigns 
as  representative  of  the  Government. 

I  was  anxious  to  find  out  where  the  unfortunate  Major  Abdullah,  with 
his  hundred  men  who  were  to  have  been  massacred  in  the  grass,  were, 
and  I  determined  to  take  my  "  forty  thieves  "  and  to  leave  the  sixty  men 
with  my  new  ally.  I  determined  therefore  immediately  to  push  back  to 
Fatiko,  and  see  what  had  become  of  Major  Abdullah  and  my  detach- 
ment. I  started,  and  having  crossed  the  Mle,  I  met  men  who  had  been 
sent  by  the  chief  of  the  country  to  implore  me  to  come  immediately,  for 
the  whole  of  the  slave-traders  had  intrigued  against  me.  They  had  heard 
that  I  had  been  massacred.  These  slave-traders  therefore  intended  to 
collect  together  to  attack  the  hundred  men  under  Major  Abdullah,  to 
massacre  them,  to  take  all  the  ammunition  and  effects,  and  to  spread 
the  reports  (which  came  to  England)  that  we  were  "already  murdered 
"  by  the  natives."  We  marched  as  fast  as  we  could,  and  passed  through 
78  miles  of  wilderness.  When  I  arrived  within  ten  miles  of  my  station 
in  this  lovely  paradise,  Fatiko,  I  came  to  a  village  where  the  natives 
had  collected,  having  heard  of  my  intended  arrival.  The  chiefs 
laid  their  case  before  me.  They  said,  "  If  you  are  a  Government 
"  why  do  not  you  protect  us.  You  offered  us  protection,  and 
"  we  have  sworn  allegiance,  but  you  have  only  left  one  hundred 
"  men  to  represent  you,  and  w-e  are  pillaged  and^  murdered  by  1,100. 
"  ISTow  we  believe  in  you  still,  but  show  us  your  power  to  protect 
"  us."  On  the  following  morning  I  started  early,  and  when  1  ar- 
rived at  Fatiko  I  was  like  one  risen  from  the  dead.  I  found  the  de- 
tachment there  ;  for  the  King's  arrangement  to  murder  them  had 
failed  ;  they  had  only  killed  eleven  of  my  men  on  the  march.  Instead 
of  keeping  quiet  and  carrying  out  the  King's  orders,  they  got  into  a 
squabble  with  my  men,  and  the  plot  broke  down  before  the  appointed 
time.  I  found  the  major  with  his  detachment  and  all  the  materiel 
quite  safe.  'No  sooner  had  we  embraced,  than  a  withering  volley  was 
opened  upon  us  from  these  scoundrels  of  slave-traders,  who  were  in 
camp  270  strong,  no  more  than  90  yards  distant.  Seven  men  were 
'knocked  down  immediately,  and  we  should  have  lost  a  large  number, 
as  the  men,  being  dressed  in  scarlet,  were  a  fair  mark,  and  closely 
packed  together.  However,  my  "  forty  thieves  "  were  not  pleasant  people 
to  fight  with ;  and  the  instant  the  attack  commenced,  it  was  only 
necessary  to  sound  the  advance  with  the  bayonet,  when  the  forty, 
leading  the  charge,  broke  up  the  270  rebels,  and  in  fact  crushed 
them  at  once.  In  rebellions,  I  do  not  like  hanging  people  after 
the  fight  is  over ;  but  at  the  same  time,  when  troops  are  called  out  to 
act,  I  think  it  is  as  well  to  let  them  act  thoroughly,  and  not  to  sound 
the  bugle  to  "  cease  firing  "  until  a  severe  lesson  has  been  given.  I  was 
determined,  as  this  rebellion  had  commenced,  that  the  bugle  should  be 
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perfectly  silent  until  T  should  sound  "the  assembly,"  and  therefore  the 
fight  continued.  Out  of  270,  141  were  left  dead  upon  the  field,  and  43 
were  captured  as  prisoners,  306  cattle  were  taken,  and  a  number  of 
donkeys,  the  latter  being  a  most  valuable  prize.  This  was  a  very  fortunate 
affair,  because  it  almost  terminated  the  expedition.  It  raised  the 
Government  troops  in  the  eyes  of  the  natives,  and  drew  them  towards 
the  Government  at  once ;  and  from  that  mom^ent  I  really  had  very 
little  difficulty.  If  I  had  wanted  50,000  men  I  only  had  to  hold  up  my 
hand.  I  arranged  with  ihem  that  they  should  not  attack  the  other 
slave-traders,  but  I  so  managed  that  I  formed  an  irregular  corps  of 
300  of  the  best  of  these  people,  and  drove  the  rebels  entirely  out  of 
the  country.  Some  of  the  slaver  chiefs  were  shot  during  that  action, 
and  altogether  it  was  a  victory,  not  only  physical  but  moral.  The 
whole  country  was  at  peace,  and  the  delightful  reward  was,  that  after 
so  many  difficulties,  it  was  not  only  peace,  but  perfect  prosperity.  I 
established  a  corn  tax,  and  the  natives  paid  it  with  the  greatest  good 
will.    When  I  left,  they  were  cultivating  an  immense  country. 

To  show  the  difference  of  command,  I  had  sent  for  reinforcements  to 
Gondokoro,  160  miles  distant.  300  men  were  coming  up  to  me  as  rein- 
forcements through  a  country  which  I  had  passed  through  without  firing 
a  shot.  The  morale  of  my  men  was  perfect,  but  these  300  new  men, 
during  their  march  with  an  Egyptian  Colonel,  actually  got  into  a  row 
with  the  natives  on  the  road,  were  defeated,  and  lost  thirty  men  killed, 
and  all  their  arms  and  ammunition  taken  ;  thus  all  the  good  work 
that  I  had  done,  appeared  to  be  destroyed.  When  I  returned,  I  fully 
expected  to  have  had  to  fight  my  way  back ;  but  the  natives  never 
attacked  me.  I  marched  through  the  country,  as  I  would  march 
through  London,  in  fact  without  being  jostled. 

Throughout  the  late  expedition  I  have  been  ably  assisted  by  Lieut. 
J.  A.  Baker,  R.N*.,  who  has  upon  all  occasions  upheld  the  reputation 
of  the  noble  service  to  which  he  belongs. 

Your  Royal  Highness,  I  have  already  trespassed  too  much  upon  the 
time  usually  permitted,  but  having  given  this  simple  and  short 
description  of  some  incidents  that  have  happened,  believe  me,  I  do  it 
without  the  slightest  presumption,  trusting  that  out  of  so  much  debris 
of  matter,  those  who  are  practical,  and  belong  to  the  military  profes- 
sion, may  perhaps  find  one  or  two  grains  worth  collecting. 

The  Chairman  :  Sir  Samuel  Baker  and  gentlemen,  I  am  sure  that  I  am 
expressing  the  sentiments  of  this  large  and  important  meeting  when  I 
say,  that  we  highly  appreciate  the  very  able  manner  in  which  you  have 
brought  to  our  notice  in  a  very  short  period  so  many  interesting 
details  in  connection  with  the  duties  upon  which  you  have  been  en- 
gaged. There  is  nobody  in  this  room,  there  is  nobody  in  this  country 
who  does  not  rejoice  to  see  you  amongst  us  once  again,  and  able  to 
give  us  an  account  of  the  very  extraordinary  power  Vv  hich  one  man 
has  had  over  such  vast  hordes,  all  of  whom,  as  far  as  I  can  make  out, 
were  originally  disposed  to  take  anything  but  a  favourable  view  of 
the  leader  sent  amongst  them.  Now,  gentlemen,  there  is  one  point 
in  all  this  which  I  think  gives  us  great  hopes  for  tlie  future.  We 
have  dealt  to-day  entirely  with  the  great  undertaking  which  you, 
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Sir  Samuel  Baker,  liave  broaght  to  so  successful  an  issue ;  but  we 
cannot  divest  our  minds  of  the  fact,  that  we  are  at  this  moment 
engaged  in  some  serious  difficulties  somewhat  similar  to  those  which 
you  have  just  described.  We  know  what  one  Englishman  has  done 
under  those  circumstances.  I  think  we  may  have  confidence  that 
not  only  one,  but  many  Englishmen,  will  endeavour  as  far  as 
possible  to  emulate  the  doings  of  our  distinguished  traveller.  This 
gives  me  confidence  that  Ave  shall  not  have  to  deplore  anything  in 
the  shape  of  failure.  On  the  contrary,  I  look  hopefully  to  the  future  ; 
and  although  no  doubt  the  difficulties  we  have  to  contend  with  arc 
great,  I  am  satisfied  that  we  have  had  in  our  day  and  in  our  history 
many  such  difficulties  that  Englishmen  have  overcome,  and  I  believe 
the  Staff,  the  individual  English  Officer  and  the  English  soldier  are 
quite  as  equal  to  the  occasion,  as  they  have  been  before.  What  we 
have  heard  to-day  satisfies  me  that  that  will  be  the  result.  I  think  we 
ought  to  have  implicit  confidence  in  those  who  serve  us  in  various 
parts  of  the  world.  We  know  what  has  been  done  in  India,  and  what 
an  empire  we  have  founded  there.  Why  should  we  be  afraid  that  we 
cannot  do  now  what  history  tells  us  we  have  done  before  ?  Prompted 
by  that  spirit  of  enterprise,  by  that  spirit  of  honesty  and  straightforward- 
ness which  has  characterised  your  proceedings,  I  am  sure  that  the 
Government  of  this  country  will  be  able  to  bring  to  a  satisfactory  issue 
those  difficulties  in  which  at  this  moment  we  happen  to  be  engaged ; 
I  therefore  feel  most  grateful  to  you  for  having  brought  this  sub- 
ject so  specially  to  our  notice.  I  only  regret  that  many  of  the  valuable 
hints  which  you  have  been  able  to  instil  into  the  minds  of  those  who 
are  sitting  round  you,  cannot  be  at  once  carried  to  a  distant  land,  there 
to  be  made  use  of,  no  doubt  with  great  advantage,  where  now  they  are 
so  much  required.  When  I  say  this,  it  must  be  clearly  understood 
that  I  give  the  fullest  credit  to  those  who  are  on  the  spot,  and  whilst 
I  see  what  can  and  has  been  done  by  so  distinguished  an  individual  as 
the  one  who  is  now  amongst  us,  I  feel  confident  that  there  are  others 
who  are  willing,  ready,  and  quite  equal  to  follow  in  his  footsteps. 
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Monday,  December  22nd,  1873. 

General  SIR  WILLIAM  J.  CODRLSTGTON,  G.C.B.,  Vice-President 
of  the  Institution,  in  tlie  Chair. 


BRITISH  TROOPS  ANB   SAVAGE  WARFARE,  WITH 
SPECIAL  REFERENCE  TO  THE  KAFIR  WARS. 

By  Colonel  Gawler,  late  73rd  Regiment,  formerly  Military  Magistrate 

with  the  Kafir  Tribes. 

A  GREAT  many  lectures  have  been  delivered  here  and  elsewhere  on 
strategy  and  tactics  in  regular  warfare,  but,  so  far  as  I  know,  until 
Sir  Samuel  Baker  delivered  his  admirable  lectures,  nothing  of  the 
kind  had  been  attempted  on  irregular  warfare,  although,  owing  to  our 
wide  and  scattered  empire,  and  our  constant  contact  with  unciviHsed 
races,  there  is  no  nation  more  constantly  involved  in  little  wars  than 
ourselves. 

No  one  who  heard  Sir  Samuel  Baker's  lectures  could  fail  to  have 
been  struck  with  the  great  difficulties  he  had  to  contend  against,  and 
how  much  more  serious  was  his  work,  in  having  (beyond  a  dozen  or  so 
Europeans)  only  native  troops  to  depend  upon.  I  know  well  the 
loneliness  of  the  feeling  of  being  in  command  of  people  not  of  one's 
own  blood,  when  they  compose  the  bulk  of  one's  force  instead  of  sup- 
plementing it,  and  when  in  addition  to  other  anxieties  one  knows  that 
the  courage,  sympathy,  and  loyalty  of  the  force  is  very  evanescent  and 
ready  to  take  wing  at  very  little  provocation. 

These  I  say  were  among  Sir  Samuel  Baker's  difficulties,  and  he 
proved  himself  equal  to  the  occasion ;  he  also  illustrates  the  truth 
of  an  observation  (at  any  rate  in  savage  warfare)  that  the  best  sports- 
man makes  the  best  soldier. 

The  task  before  me,  however,  besides  endeavouring  to  show  the 
principles  of  savage  warfare,  is  to  point  out  how  far  the  British  soldier 
is  capable  of  competing  in  that  line,  from  experiences  drawn  principally 
from  the  last  Kafir  War. 

Before  engaging  the  enemy,  however,  I  will  glance  over  a  few  prelimi- 
naries. In  modern  regular  warfare,  I  need  scarcely  remind  anyone,  an 
immensity  of  science  is  brought  to  bear,  and  the  army  that  is  best 
equipped  and  provided,  ought  to  win ;  but  on  the  other  hand,  its 
requirements   are   enormously  increased — communications   must  be 
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good  and  supplies  liandy  to  give  that  expensive  and  elaborate  nicxhine, 
a  modern  army,  rapid  development  of  its  povsrers  and  fall  weight. 

Herein  often  lies  the  difficulty  of  dealing  with  an  uncivilised  enemy. 
He  generally  occupies  a  poor  or  difficult  country  where  your  scientific 
appliances  are  an  encumbrance,  and  even  parts  of  your  system  unsuit- 
able, and  he  thus  considerably  reduces  the  odds  against  himself,  and 
the  war,  for  the  first  part  at  any  rate,  is  a  mere  trial  of  the  animal 
instincts  and  physical  abilities  of  one  race  against  another ;  your  time 
and  labour  are  consumed  in  surmounting  the  difficulties  of  the  country, 
in  proportion  to  the  impedimenta  and  novelties  that  you  choose  to  carry 
with  you. 

On  the  other  hand,  an  enormous  amount  of  time  and  money  is  saved 
in  proportion  as  Ian  army  in  such  a  country  is  able  to  divest  itself  of  all 
impedimenta,  except  what  are  absolutely  required  to  keep  up  supplies 
of  food  and  ammunition  and  to  maintain  its  health.  An  uncivilised 
country  cannot  be  made  to  receive  all  at  once  the  appliances  that 
could  be  made  use  of  in  a  civilised  country ;  and  to  crowd  an  endless 
variety  of  stores  into  a  country  where  the  landing  and  storeage  room, 
means  of  transport,  roads  or  footpaths  are  too  limited  to  receive  them, 
tends  either  to  a  waste  of  money  and  much  destruction  of  stores  which 
are  in  everybody's  way,  or  to  the  prolongation  of  the  operations  until 
the  country  is  made  fit  for  their  utilisation.'^ 

For  the  ordinary  operations  of  savage  warfare,  artillery  is  not  re- 
quired.   It  is  useful  for  the  defence  of  camps. 

In  ISTew  Zealand,  guns  were  valuable  in  attacking  some  of  the  for- 
midable pahs. 

In  the  Himalayas  I  took  two  howitzers  with  me,  but  only  because 
the  mortars  which  I  had  sent  for  had  not  arrived.  I  wanted  these  for 
the  attack  of  the  very  formidable  positions  which  frequently  occurred. 

In  the  Kafir  War,  guns  were  of  little  use,  except  in  attacking  cer- 
tain strongholds,  and  in  Basuto  land. 

Savage  warfare  consists  for  the  most  part  of  skirmishing  over  diffi- 
cult country,  bush  or  rocks  ;  and  guns  are  only  of  use,  when  the  enemy 
crowd  together  in  a  position,  which  is  not  often  the  case.  Guns, 
moreover,  confine  your  movements  to  the  good  ground  and  main  roads, 
which  the  savage  as  a  rule  avoids ;  and  in  a  dense  country  there  really 
is  not  scope  for  a  gun,  and  rockets  do  all  the  frightening  that  is  ne- 
cessary, and  are  more  portable.f 

On  the  subject  of  tents,  I  think,  if  the  season  be  not  rainy,  and  if 
the  country  afford  the  means,  it  is  better  to  let  the  men  bush  it.  Sir 
Samuel  Baker's  suggestion  quite  coincides  with  Cape  experience ;  each 
man  should  have  a  hatchet,  and  two  or  three  can  knock  themselves  up 
shelter  against  all  but  very  heavy  rains.  Indeed  we  were  out  for  six 
weeks  at  the  Bashee  in  the  Kafir  war.  It  rained  the  whole  time 
heavily,  and  the  men  had  no  shelter  but  what  they  knocked  up  for 
themselves,  or  a  patrol  tent  improvised  out  of  one  man's  two  blankets, 
which  two  others  shared  with  him.    Officers  had  patrol  tents. 

*  This  was  a  note  made  during  my  expedition  in  the  Himalayas  in  1861. 
t  Hale's  rockets  can  be  fitted  with  bursting  shells,  and  the  24-pounders  attain  a 
range  of  7,000  yards. 
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When  I  assumed  command  of  a  field  force  in  the  Himalayas,  one  of 
the  first  things  I  sent  for  on  arrival  at  Darjeeling  was  hatchets,  and 
they  did  not  arrive  a  bit  too  soon.  The  6th  Royals  arrived  at  the 
barracks  at  Sinclial  at  nearly  8,000  feet  elevation — dreadfully  cold, 
and  snow  was  on  the  ground.  The  wood  contractor  failed  to  fulfil 
his  contract,  and  the  men,  though  surrounded  by  a  magnificent  forest, 
were  perishing  in  the  midst  of  plenty  for  want  of  axes  to  cut  it  with. 

On  the  subject  of  arms  : — 

In  a  country  of  dense  jungle,  or  where  the  enemy  only  fights  in  the 
bush,  I  concur  with  Sir  Samuel  Baker  that  the  breech-loading  smooth 
bore,  which  vnll  carry  the  old  musket  ball  and  six  to  eight  slugs,  is  the 
best  weapon,  and  a  proportion  only  of  rifles  ;  but  I  do  not  attach  sufiicient 
importance  to  it,  to  advocate  a  change  of  armament  for  regular  troops 
sent  on  such  service.  Local  corps  do  well  to  consider  such  matters. 
The  Cape  mounted  Police  were  armed  with  a  double  barrel,  one  smooth 
and  one  rifled.  In  open  countries,  as  Basuto  land,  the  long  range  rifle 
is  indispensable. 

On  patrol  during  the  Kafir  War,  the  men,  besides  their  blankets, 
repeatedly  carried  three  days'  biscuit  and  groceries,  so  that  the 
slaughter- cattle  and  Officers'  pack  and  riding  horses  formed  the  sole 
impedimenta.  The  men  also  carried  groceries  for  ten  days  and  biscuit 
for  three,  and  the  balance  of  the  biscuit  was  carried  on  pack  mules 
— one  mule  carrying  the  biscuit  for  about  oO  men  for  the  remaining 
seven  days. 

This  leads  me  to  the  subject  of  horses  and  mules  ;  and  in  this  also  I 
concur  with  Sir  Samuel  Baker  on  the  desirability  of  having  at  least  a  few 
mounted  men  even  in  a  dense  jungly  country.  Apart  from  any  fear  which 
some  savages  have  for  horses,  it  is  most  important  to  have  a  small 
body  of  men  that  can  move  rapidly ;  and  I  have  seen  very  few  jungle 
paths  in  the  Himalayas  or  the  Cape,  where  horses  could  not  be  ridden. 
It  is  also  most  desirable  that  Staff  and  Regimental  Ofiicers  should  be 
mounted ;  the  former  certainly,  and  as  for  the  latter,  their  work  often 
only  begins  when  they  reach  camp.  In  the  early  days  of  I^atal,^  before 
the  tribes  had  settled  down,  the  45th  Regiment  which  was  stationed 
there,  had  one  company  mounted.  I  don't  know  why  horses  are  not 
supposed  to  live  on  the  Gold  Coast,  but,  if  it  be  that  the  rank  grass  is 
unsuitable,  it  might  be  got  over.  In  parts  of  the  Himalayas  where 
there  is  no  grass,  horses,  cattle,  and  goats  live  luxuriously  on  bamboo 
leaves,  and  bamboo  seems  to  abound  on  the  Gold  Coast. 

I  was  glad  to  hear  that  a  portion  of  the  European  force  in  the 
Ashantee  expedition  would  start  from  Accra,  which  is  a  route  well 
suited  to  a  European  force.  It  is  five  days  longer,  but  horses  live  there, 
and  they  might  therefore  have  mule  transport.  Moreover,  it  starts  at 
once  with  an  elevation  of  1,600  feet,  the  climate  is  healthy,  and  Euro- 
pean vegetables  are  procurable. 

This  properly  is  a  branch  of  strategy  on  which  I  will  say  a  word  or 
two,  for  in  savage  warfare,  strategy  is  just  as  important  as  in  regular 
warfare.  The  first  point  in  strategy  is  to  discover  wherein,  like 
Sampson's  secret,  lies  the  strength  of  the  enemy,  and  his  power  to 
maintain  the  war. 


WITH  SPECIAL  REFERENCE  TO  THE  KAFIR  WARS. 


925 


Savages  have  so  few  impedimenta  that  they  are  as  slippery  as  eels, 
and  their  system  consists  chiefly  in  evading  your  blows,  and  in  adminis- 
tering what  may  be  described  as  mere  stings.    The  real  gravity  of  • 
the  war,  is  the  expense  attendant  on  its  long  duration,  and  the  great  * 
labour  and  hardship  for  the  troops. 

In  Sir  Charles  Xapier's  campaigns  against  the  hill  tribes  in  Scinde, 
certain  wells  of  water,  a  stronghold  named  Trukkee,  and  their  cattle 
and  camels,  were  the  enemy's  tender  points.  The  enemy  were  gradually 
forced  into  Trukkee,  and  surrendered  when  they  found  it  turned. 

It  is  more  difficult,  however,  in  a  country  like  Kafirland  or  Ashantee, 
to  ascertain  their  tender  point. 

In  the  former  country,  the  enemy's  cattle  is  one  object ;  but  the 
climate  is  good,  and  he  can  live  without  shelter.  There  are  plenty  of 
streams,  and  numerous  difficult  localities  where  he  can  hide ;  and  this, 
when  the  enemy's  country  is  backed  by  tribes  with  whom  we  have  no 
quarrel,  but  who,  ignoring  the  duty  of  neutrals,  allow  our  enemy  and 
his  cattle  to  take  refuge  with  them,  is  embarrassing. 

The  best  system  under  such  circumstances  is  rapidly  to  seize  by 
forced  or  secret  marches,  if  practicable,  any  passes  or  lines  of  retreat, 
and  to  sweep  the  country,  in  columns  of  from  300  to  500  men,  operat- 
ing in  connection  with  each  other  on  parallel  or  convergent  main  lines, 
upon  some  obstacle,  as  the  sea,  a  deep  river,  or  towards  more  favourable 
ground,  as  open  country ;  for  concealment  is  really  the  mainstay  of  the 
savage. 

In  the  Kafir  War  of  1850 — 3,  we  commenced  with  an  inadequate 
force  to  patrol  the  country  in  a  desultory  sort  of  way,  and  we  had  also 
to  keep  numerous  posts  provisioned.  The  Kafirs  would  amuse  them- 
selves by  attacking  the  troops  whenever  they  saw  that  they  were  encum- 
bered with  anything  that  they  could  not  well  leave.  On  other  occa- 
sions they  would  yield  as  the  troops  advanced,  but  follow  up  with 
vigour  on  flanks  and  rear,  as  soon  as  want  of  provisions  made  it  neces- 
sary for  the  troops  to  return. 

As  our  force  was  increased,  patrolling  thus  from  towns  and  posts, 
forced  the  enemy  into  strongholds,  as  the  Amatola  Mountains,  the 
Waterkloof,  and  Fish  River  bush ;  and  when  large  numbers  were  • 
congregated  in  such  places,  battues  were  organised,  or  camps  esta- 
blished in  them,  and  waylaying  resorted  to  ;  we  also  prevented  their 
cultivating  anywhere.  But  although  battues,  patrolling  and  way- 
laying were  generally  well  managed,  it  was  desultory,  and  I  did  not 
see  a  good  combination  of  them  all  by  the  whole  force  acting  in  con- 
cert on  some  definite  plan. 

In  Ashantee,  I  am  inclined  to  think  that,  though  their  dwellings  are 
temporary  and  their  baggage  light  (though  not  so  light  as  that  of 
Kafirs),  the  enemy  will  hold  more  together,  and  will  give  better  oppor- 
tunities for  inflicting  blo'tvs;  and  I  think  we  may  reasonably  hope  that 
the  war  will  not  degenerate  into  that  most  difficult  and  unsatisfactory 
sort  of  guerilla  warfare,  i.e.,  the  action  of  small  parties  of  the  enemy 
independent  of  each  other,  living  anywhere,  and  fighting  or  annoying 
us  when  they  like  and  where  they  like. 

From  this  we  see  that  anything  which  will  draw  a  savage  enemy 
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together,  is  in  our  favour,  whether  it  be  a  stronghold,  as  in  parts  of 
Kafir  land  (so  long  as  it  is  not  of  too  great  an  extent),  whether  it  be 
a  New  Zealand  pah,  or  whether  it  be  an  attempt  at  organisation  on  the 
part  of  the  enemy ;  for  their  being  drawn  together  furnishes  us  with 
the  opportunity  of  delivering  a  blow. 

Savages  by  attempts  at  organisation,  generally  render  their  move- 
ments comparatively  heavy. 

I  now  come  to  the  main  point  of  the  present  lecture,  viz.,  to  show 
how  far  the  British  soldier  is  able  to  compete  with  the  savage  in  bush- 
warfare. 

A  Kafir  war,  like  most  other  wars  with  savages,  in  its  tactics  or 
details,  may  be  described  as  a  war  of  stratagem.  From  inferiority  in 
weapons  and  organisation,  the  Kafirs,  like  other  uncivilised  races,  are 
unable  to  meet  a  civilised  force  face  to  face.  The  introduction  of 
breechloaders  has  made  this  still  more  apparent ;  and,  whatever  difficulty 
there  may  be  in  catching  the  enemy  to  administer  a  blow,  a  party  of 
100  Europeans  with  breechloaders  should  now  be  perfectly  safe  against 
enormously  superior  numbers  of  savages,  unless, '  of  course,  the  latter 
possess  themselves  of  similar  weapons. 

Kafirs  are  individually  brave,  and  devoted  to  their  chiefs,  but  like 
most  wild  animals,  a  few  will  often  make  a  much  better  fight  in  propor- 
tion than  larger  numbers.  You  may  chase  a  herd  of  buffalo  wdth  impu- 
nity, as  long  as  your  horse  will  last,  but  put  up  two  or  three  old  bulls, 
and  they  will  provide  you  with  occupation. 

I  may  mention  as  an  instance  of  courage  and  devotion,  that  a  small 
party  of  my  Kafir  police,  under  Colonel  Colley,  had  attacked  a  noto- 
rious old  warrior  and  bandit,  named  Tola,  who,  with  his  three  sons, 
and  some  dozen  others,  returned  the  charge,  and  followed  them  up 
fiercely.  The  police  having  sent  for  a  reinforcement,  taunted  the  old 
fellow  whenever  his  party  showed  signs  of  giving  up  the  pursuit,  and 
thus  drew  him  on.  The  re-inforcement  arrived,  Tola  and  his  three 
sons  were  killed,  and  his  men  fled,  except  one  old  counsellor,  who  stood 
alone.  He  received  a  call  to  surrender  by  wounding  with  an  assegai, 
the  policeman  who  made  it,  saying,  "  I  left  my  kraal  with  my  Chief 
this  morning,  and  will  not  return  without  him."  He  fought  desperately 
until  he  was  killed. 

As  a  rule,  however,  selfishness  and  want  of  discipline,  make  the 
individual  savage  generally  feel  that  he  bears  the  whole  brunt  of  the 
battle.  His  comrades  are  of  little  account ;  he  does  not  rely  on  them. 
Hence  each  man  looks  out  for  himself,  and  decamps  when  he  is  so 
minded. 

In  the  war  of  1850 — 3,  the  Kafirs  were  well  supplied  with  arms,  of 
which  a  great  many  were  percussion,  and  they  were  tolerably  supphed 
with  ammunition. 

To  induce  a  savage  to  fight,  it  is  a  sine  quel  7ion  that  he  should  have 
large  odds  on  his  side,  and  that  he  should  be  free  to  w^ithdraw  when  he 
pleases.  The  odds  are  of  course  in  his  favour  if  he  can  carry  on  the 
fight  from  under  cover,  while  his  foe  is  in  the  open.   His  fondest  wishes 
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are  therefore  thoroughly  gratified  by  any  Officer  who,  when  attacked, 
keeps  his  men  outside  the  bush,  as  on  the  path,  or  in  the  open. 

The  only  effectual  plan  is  to  dash  at  him  and  unearth  him  at  once ; 
1st,  because,  like  many  better  troops,  he  does  not  desire  close  quarters ; 
2nd,  because  his  party  do  not  actually  count  on  nriore  than  their  first 
volley.  If  that  fails  to  confuse  his  enemy,  or  make  him  pause,  his 
scheme  is  frustrated,  and  he  has  no  discipline  to  enable  him  to  arrange 
another  in  time. 

His  volleys  are  generally  delivered  at  80  yards  and  under,  and  for 
troops  to  pause  at  one  of  them,  or  anything  but  a  forward  movement, 
is  to  prolong  the  fight  and  multiply  the  risks.  Kafirs  and  Hottentots 
were  often  cool  enough,  after  delivering  their  shots  from  the  edge  of 
the  bush  upon  the  troops  approaching  it,  to  lie  still  to  observe  the 
efiect.  If  the  troops  halted  and  took  cover,  the  Kafirs  were  quite  equal 
to  keeping  u.p  the  engagement,  and  took  their  shots  deliberately  as  any 
man  showed.  But  if  the  soldiers  dashed  straight  at  them,  they  dis- 
appeared at  once,  often  with  loss ;  for  the  soldier's  eye  soon  becomes 
accustomed  to  the  moving  branches  and  twigs  indicative  of  a  retreating 
nigger,  who  gets  more  bullets  after  him  than  he  likes,  and  becomes 
very  shy  of  ever  waiting  agam  to  observe  the  movements  of  a  foe,  who 
he  knows,  will  come  straight  at  him. 

British  soldiers  can  go  through  anything  through  which  a  Kafir  can 
go.  They  may  have  to  leave  bits  of  their  clothes  behind  on  the  thorns, 
but  if  so,  the  Kafir  leaves  bits  of  his  skin.  Soldiers  soon  leave  off"  the 
regulation  attitude,  and  learn  to  duck  and  twist  and  tear  through  the 
more  yielding  portions.  There  is  no  occasion  to  dash  through  the 
middle  of  a  thorn  bush ;  although  on  one  occasion,  on  the  coast  near 
the  Bashee,  where  the  bush  is  stunted  and  thorny,  with  strong  boughs 
only  about  18  inches  from  the  ground,  a  sergeant  of  my  company 
ran  a  Kafir  into  it,  crawled  after  him  and  pulled  him  out  by  the 
leg. 

As  to  the  advisability  of  a  line  of  skirmishers,  who  are  coming  across 
the  open  towards  the  edge  of  a  jungle,  firing  into  it  whether  they  see  an 
enemy  or  no,  I  have  a  word  to  say.  In  the  Kafir  war  a  very  excellent 
and  brave  Officer  adopted  such  a  sys£em  in  his  regiment,  but  in  what 
I  may  call  slow  time  and  in  close  order,  which  was  fatal.  He  formed 
line  in  the  open  within  80  yards  or  so  of  the  bush  and  fired  volleys 
into  it.  The  Kafirs  and  Hottentots  lay  close,  and  after  each  volley  rose 
and  took  their  shots  with  sad  efiect.  The  commanding  Officer  and 
several  men  were  killed. 

I  see  no  objection  to  Sifew  men,  of  a  line  of  skirmishers  who  are  run- 
ning towards  the  bush,  discharging  their  rifles  into  it,  as  if  they  saw  the 
enemy,  who,  if  he  be  there,  will  think  that  he  is  discovered  and  will 
run,  but  the  forward  movement  must  be  unchecked  and  as  rapid  as 
possible.  My  experience,  however,  is  that  the  men  will  do  it  in  spite 
of  orders,  and  will  always  declare  that  they  saw  an  enemy.  To  sanction 
the  practice  would  render  it  intolerable,  and  the  men  would  hang  back. 
To  discountenance  it  strongly,  just  reduces  it  to  reasonable  limits. 
Musketry  instructors,  however,  must  not  lament  over  bad  shooting 
and  numbers  of  rounds  expended  when  there  lias  been  no  enemy  to  hit. 
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Of  stratagem,  waylaying  and  surprises  are  the  commonest  forms. 

The  Kafirs  were  two  or  three  times  very  successful  in  waylaying 
large  bodies  of  troops.  I  will  mention  one  instance, — the  Bomah 
Pass, — not  as  a  specimen  of  waylaying,  for  there  was  a  mixture  of 
treachery,  but  to  show  how  we  might  have  acted. 

Although  a  sergeant's  party  on  escort  had  been  waylaid  and  mur- 
dered, Sir  Harry  Smith  had  not  yet  proclaimed  war,  and  Sandilli  vv^as 
the  only  Chief  who  did  not  obey  Sir  Harry's  summons  to  appear,  and 
he  only  pretended  to  be  afraid. 

Sandilli  was  in  the  Amatola  Mountains,  and  a  large  camp  was  posted 
to  cut  off  his  retreat  to  the  Kei,  and  a  patrol  was  ordered  by  Sir 
Harry  Smith  to  move  from  the  other  end  through  the  Amatolas,  not  to 
fight,  but  as  a  military  promenade,  to  intimidate  him.  So  much  was  this 
the  case,  that  the  men  were  not  allowed  to  loosen  a  single  packet  of 
ammunition.  The  whole  of  the  country  was  difiicult,  and  there  were 
only  footpaths.  The  force  consisted  of  a  large  number  of  Cape  Corps, 
Kafir  police,  and  I  think  six  companies  of  European  Infantry,  includ- 
ing one  company  of  the  73rd.  There  were  the  Ofiicers'  packhorses  and 
two  packhorses  with  spare  ammunition.  The  troops  breakfasted  about 
half  a  mile  from  the  entrance  of  the  Bomah  Pass,  and  several  Kafirs 
and  their  women  came  in  selling  milk  in  a  most  friendly  way.  After 
breakfast,  the  force  moved  into  the  Pass.  The  footpath,  which  was  only 
wide  enough  for  single  file,  was  through  very  dense  bush, — trees  and 
underwood, — with  large  rocks  here  and  there  by  the  edge  of  the  path. 
There  was  a  precipice  to  the  left,  and  the  Keiskamma  river  flowed 
about  60  yards  down  on  the  right.  The  river  was  unfordable  just 
there,  or  at  any  rate  fording  was  very  difficult.  The  length  of  the  Pass 
properly  so  called  (i.e.,  the  densest  part,  having  the  precipice  on  the 
left  and  the  river  on  the  right)  was  a  little  over  a  mile.  The  company 
of  the  73rd  was  in  rear,  and  when  the  Cape  Corps  had  just  got  out  at 
the  other  end,  the  rear  guard  was  entering.  So  far  all  went  well,  and 
there  was  a  momentary  pause.  Presently  a  shot  was  heard,  then  two 
or  three.  Then  word  was  passed  down  to  loosen  one  packet  of  ammu- 
nition but  not  to  Joad,  and  afterwards  to  load  but  not  to  fire.  At  the 
first  shots,  the  men  came  down  on  one  knee  and  remained  perfectly 
steady,  and  anything  might  have  been  done  with  them  ;  but  those 
were  the  days  when  company  Officers  dared  not  act  without  orders, 
and  the  Officer  commanding  the  infantry  was  a  mile  off,  and  could  not 
possibly  estimate  where  the  tail  of  his  column  was.  Firing  continued 
and  was  returned,  and  presently  a  bugle  sounded  from  the  head  of  the 
column  "  the  advance  "  and  "  the  double.*'  If  the  bugle  meant  that  the 
men  were  to  face  their  foes  and  advance,  all  the  Kafirs  would  have 
been  swept  into  the  river  if  it  had  been  acted  on,  and  there  would  have 
been  no  Kafir  war ;  but  it  was  understood  as  an  order  to  proceed,  and 
the  tail  of  the  column  had  the  whole  Pass  through  which  to  run  the 
gauntlet.  All  the  packhorses  that  had  not  already  emerged  from  the 
Pass,  including  the  two  with  ammunition,  were  lost ;  but  only  ten 
soldiers  were  killed,  so  busy  were  the  Kafirs  in  looting  the  pack- 
horses. 

This  is  not  a  fair  specimen  of  waylaying,  as  it  was  mixed  up  with 


WITH  SPECIAL  REFERENCE  TO  THE  KAFIR  WARS,  929 


treachery,  and  the  force  wavS  ■anconscionsly  led  into  a  trap ;  but  I 
mention  it  to  show  what  might  have  been  done.  Some  months  later 
the  73rd  marched  through  the  Pass,  j^nd  my  company  moved  without 
*  any  difficulty  from  one  end  to  the  other  in  skirmishing  order  through 
the  bush,  with  one  flank  on  the  river  and  the  other  under  the  precipice. 
(Since  then  a  good  waggon- road  has  been  driven  right  through  the 
Pass,  and  the  Amatolas  are  no  longer  a  stronghold.) 

Should  an  Officer  by  accident  or  neglect  ever  find  himself  in  such  a 
position,  the  only  safe  plan  is  to  dash  straight  at  the  enemy.  Keeping 
on  the  footpath,  and  firing  as  you  moved  along,  might  clear  long  grass 
or  mere  underwood  of  men  standing  in  it ;  but  if  those  were  your 
tactics,  Kafirs  are  quite  cool  enough  to  lie  down  within  two  or  three 
yards  of  the  road  behind  logs  or  stones,  quite  concealed,  and  the  force 
would  run  the  gauntlet  past  them,  and  its  fire  would  go  harmlessly 
over  the  enemy's  heads.  Moreover,  your  own  men  going  along  in  single 
file  would  not  know  when  the  danger  was  passed,  and  the  firing,  which 
had  been  provoked  by  perhaps  a  dozen  of  the  enemy,  would  be  kept  up 
for  a  mile  or  two. 

Supposing,  moreover,  that  you  got  through  the  Pass  without  loss, 
what  effect  would  such  proceedings  have  on  settling  the  campaign  P 

The  object  of  a  campaign  must  consist  of  something  more  than  seeing 
how  often  you  can  run  the  gauntlet  past  an  enemy. 

In  my  humble  experience,  the  dash  of  those  nearest  to  it,  straight  at 
the  ambuscade  not  only  scares  the  enemy  at  the  moment,  but  gives  him 
a  lasting  respect  for  you. 

But  (excluding  an  affair  like  the  Bomah  Pass,  which  was  partly 
treachery)  I  will  lay  it  down  as  a  rule  that  a  British  force  should  never 
be  surprised  either  in  camp  or  on  the  march. 

In  the  Himalayas,  I  always  reconnoitred  in  small  parties  in  all  direc- 
tions to  long  distances,  and  frequently  by  night.  On  such  expeditions 
the  parties  should  notice  all  sounds  and  footmarks,  and  should  he  o)i  the 
loolv  out  for  anything  that  could  indicate  whether  anyone  had  been  in 
the  neighbourhood  recently. 

There  is  nothing  so  foolish  as  to  go  to  sleep  without  knowing 
Avhether  the  enemy  may  not  be  wdthin  half  a  mile  of  your  sentries. 

On  the  march  by  footpaths  through  a  dense  country,  half-a-dozen 
men  at  from  50  to  100  yards  in  front  and  the  same  in  rear,  will  serve 
the  purpose  of  advance  and  rear  guard  ;  flank  patroles  should  move  if 
possible  within  the  bush,  but  sometimes  this,  owing  to  the  underwood, 
would  be  too  much  of  an  undertaking.  In  this  case  the  leading  file 
must  turn  to  the  right,  get  as  far  as  he  can  into  the  bush,  kneel  and 
look  well  under  the  bushes ;  the  next  file  in  about  five  paces  turn 
to  his  left,  the  next  to  his  right,  &c.  Thus  the  whole  force  is  inverted, 
and  extended  on  both  flanks  at  ten  paces  ;  as  the  rear  guard  approaches, 
the  files  rise  in  succession  and  close  by  sections,  moving  along  between 
halted  sentries.  I  am  told  that  something  similar  is  recommended  in  a 
work  by  Marshal  Bugeaud,  and  I  think  Sir  Samuel  Baker  practised 
it ;  but  I  first  saw  it  done  in  1851  by  Colonel  Eyre,  in  going  through 
a  ravine  in  the  Fish  Hiver  bush,  where  a  large  number  of  another  regi- 
ment had  been  killed  two  or  three  days  previously. 
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In  going  through  nasty  places,  it  is  quite  possible  that  you  may  be 
followed  up,  and  seriously  annoyed,  and  it  is  surprising  what  a 
tendency  there  is  under  such  circumstances  to  Jiurry.  Discipline,  how- 
ever, is  something  to  fall  back  upon.  A  little  ready  action  should  be 
taken  to  meet  immediate  necessities,  and  to  gain  time  to  make  more 
suitable  arrangements. 

On  one  occasion  we  were  leaving  the  Amatola  basin  by  a  footpath 
through  an  intricate  bit  of  country,  commanded  more  or  less  on  all 
sides  from  slopes  covered  with  dense  forest  and  underwood,  from  which 
flank  patrols  could  do  little  to  protect  us.  The  Kafirs  were  following 
us  up  on  flanks  and  rear,  and  there  seemed  a  disJ)osition  on  our  part  to 
move  more  quickly  than  Colonel  Eyre  thought  dignified.  He,  more- 
over, was  evidently  anxious.  To  recover  himself  and  restore  coolness, 
he  gave  the  order,  halt,  lie  down  and  smoke  your  pipes."  The  men 
lay  here  and  there  by  bushes  and  rocks  facing  in  all  directions.  The 
exultation  of  the  Kafirs  vanished,  and  in  a  few  moments  of  compara- 
tive quiet.  Colonel  Eyre  devised  an  offensive  movement  upon  them. 

Against  an  uncivilised  enemy,  surprises  ought  to  be  more  practicable 
than  against  the  civilised.  The  savage  has  not  the  system,  sense  of 
duty,  or  persistent  energy,  that  British  troops  should  have,  nor  is  their 
work  supervised.  And  it  may  be  laid  down  as  a  rule  that,  if  the  sur- 
prise is  complete,  their  rout  should  also  be  complete,  because  they  have 
no  discipline  to  fall  back  upon,  when  their  first  arrangements  are 
broken  through,  they  have  not  the  power  to  rally ;  but  this  supposes 
that  a  surprise  means  something  more  than  a  momentary  fright.  It  is 
the  difference  between  winning  a  victory,  and  making  use  of  it.  It  is 
not  sufficient  to  creep  stealthily  up  to  an  enemy  who  is  sleeping  or 
feeding,  and  merely  startle  him.  Don't  then  imagine  that  you  have 
won  a  victory  !  To  advance  with  a  British  cheer  is  a  grand  mistake. 
I  once  fell  into  it  myself  when,  with  a  party  of  Umhala's  Fingoes  (a 
race  inferior  to,  and  in  subjection  to  the  Kafirs),  I  went  to  surprise  a 
kraal.  We  had  done  our  night  work  beautifully,  and  in  the  glimmer 
of  the  morning  could  just  distinguish  the  doomed  kraal  150  yards  off. 
The  rush  commenced,  and,  as  the  Eingoes  went  skimming  swiftly  over 
the  dewy  grass,  I  gave  a  shout  of  exultation  when  within  a  few  yards 
of  the  huts.  The  enemy  bolted  out  of  their  huts  into  the  opposite 
bush,  and  then  turned  round  and  shouted  the  war  cry  in  return,  and 
to  some  purpose,  for  I  was  not  prepared  to  follow  them  up,  and  in  a 
quarter  of  an  hour  we  had  to  make  our  way  back  again  with  the  whole 
country  side  after  us. 

I  made  two  deductions  after  this  mishap,  upon  which  I  acted  ever 
after. 

1st.  When  you  intend  to  surprise  an  enemy,  do  not  reveal  yourself^ 
but  go  on  quietly  and  coolly  completing  your  plans  until  the  enemy 
finds  you  out.  More  correctly,  the  object  should  never  be  to  surprise, 
but  to  entrap.  In  the  case  I  have  quoted  of  myself,  the  party  was 
rushing  forward  silently  to  place  themselves  some  over  the  doors  of  the 
huts,  while  others  would  have  occupied  the  bush  beyond.  My  shout 
startled  the  enemy  certainly,  but  he  got  away,  and,  as  I  was  not  pre- 
pared to  follow  him,  he  rallied. 
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In  an  ordinary  attempt  of  the  kind,  on  a  place  surrounded  by  bush, 
as  soon  as  it  is  observed,  parties  should  creep  silently  round  to  the 
right  and  left,  keeping  just  within  the  edge  of  the  bush,  and  they  may 
sub-divide  themselves  again,  to  waylay  any  paths  or  occupy  any 
favourable  points  on  the  opposite  side  by  which  the  enemy  is  likely  to 
run.  When  a  few  minutes  have  been  allowed  for  them  to  get  into 
position,  if  the  enemy  be  still  undisturbed,  a  strong  party  may  run 
silently  up  to  the  huts ;  three  or  four  men  with  bayonets  fixed  to  every 
door. 

If  he  should  still  remain  unconscious,  the  form  of  introduction 
might  be  an  embarrassing  point,  but  I  confess  I  think  I  should  gently 
explain  the  situation  to  him,  and  ask  him  to  surrender. 

2nd.  The  second  deduction  is,  never  to  undertake  a  morning's  job 
without  being  prepared  (with  provisions,  &c.)  to  spend  the  night  from 
home.  It  is  just  after  the  surprise  that  the  real  work  is  likely  to 
begin,  if  you  have  failed  to  entrap  him,  and  you  should  be  prepared  to 
follow  him  up,  or  at  any  rate  to  assume  the  offensive  if  he  should  pre- 
sume to  follow  and  harass  you  on  your  return  home. 

This  was  the  most  annoying  part  of  three-fourths  of  the  patrols 
during  the  early  part  of  the  Kafir  war.  The  troops  were  tied  in  their 
movements,  and  were  bound  to  certain  directions  and  to  reach  certain 
.  points.  The  Kafirs  quite  appreciated  this,  and  harassed  the  flanks  and 
rear. 


We  now  come  to  waylaying  and  reconnoitring,  and  a  few  of  their 
details. 

This,  in  bushy  country  especially,  is  best  done  by  small  parties  of 
from  a  dozen  to  thirty  men ;  sixty  men  would  be  very  large,  and  in  a 
dense  country,  unwieldy  and  unnecessary. 

British  troops  are  very  apt  scholars  at  any  exciting  work.  There 
may  be  some  obtuse,  clumsy  fellows,  who  can  never  learn  to  speak  in  a 
whisper,  or  to  tread  lightly,  and  who,  over  rough  ground,  or  among 
tangled  creepers,  are  always  tumbling  about,  and  making  a  row,  but, 
as  a  rule,  nine-tenths  of  the  men  are  the  very  best  material  you  could 
desire.  They  must  learn  to  move  along  silently,  all  eyes  and  ears  ;  a 
sort  of  stealthy  stroll  is  the  best  pace  for  the  purpose.  Eyes  should  be 
on  the  bush,  to  mark  if  any  branches,  twigs,  or  creepers  have  been 
disturbed  by  anything  going  in  or  out ;  on  the  ground,  to  detect  any 
footmark  ;  and  experience  will  soon  teach  men  to  decide  whether  marks 
are  old  or  recent.  As  a  rule,  in  bush  you  obtain  a  better  sight,  and  can 
see  further  by  stooping  and  looking  among  the  stems  and  trunks.  At 
a  noise,  or  rustling,  or  any  marks,  the  party  should  pause  and  consider, 
not  in  a  clump  in  the  middle  of  the  path,  but  edging  sideways,  quickly 
and  softly,  within  the  bush.  They  must  consider  whether  the  enemy 
is  coming,  or  going,  or  halted,  whether  he  has  seen  them,  and,  above 
all,  whether  from  the  marks,  it  is  likely  that  one  or  more  of  the  enemy 
have  been  already  passed,  lurking  in  the  bush. 

It  is  impossible  to  enter  into  all  details.  To  be  all  eyes  and  ears, 
perfect  silence,  and  concealment,  ivliether  resting  or  on  the  move^  form 
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the  pith  of  it  all,  and  experience  finishes  the  education.  Ready  wit  in 
hitting  off  good  plans,  so  as  to  make  the  most  of  the  situation,  is  a  gift. 

One  or  two  general  rules  on  waylaying  may  be  given. 

Never  waylay  very  near  to  the  point  at  which  you  leave  the  road  or 
path.  If  you  have  reason  to  think  that  an  enemy  is  following  you, 
quit  the  path  at  some  favourable  point  Avhen  he  is  not  in  sight,  and 
return  within  the  bush,  parallel  with  the  path  for  several  yards,  to  some 
point  where  there  is  good  concealment,  for  of  course  if  he  were  to  come 
upon  your  footmarks,  leaving  the  path,  your  scheme  would  be  spoiled. 
This  is  a  common  trick  of  the  buffalo.  He  will  run  straight  away,  and 
on  turning  a  corner  so  that  you  lose  sight  of  him,  he  runs  rapidly  back 
for  200  or  300  yards  w^ithin  the  bush,  and  charges  you  in  flank  as  you 
pass. 

For  similar  reasons,  when  advancing  to  waylay,  always  leave  the  path 
and  move  within  the  bush  parallel  to  it,  before  selecting  your  position. 

If  the  path  be  along  the  side  of  a  hill,  choose  the  lower  side  for  your 
party ;  1st,  because  an  up-shot  is  best,  particularly  at  night ;  2nd,  because 
if  you  were  on  the  upper  side,  the  enemy  would  have  such  an  easy 
retreat  by  dashing  down  through  the  bush  on  the  lower  side. 

No  smoking  should  be  allowed,  but  the  men  should  have  cold  tea, 
or  spirits  and  water,  and  some  biscuit  in  their  havresacks,  and  a  bit  of 
cooked  meat  or  cheese. 

It  is  a  good  precaution,  particularly  for  small  parties  moving  in  the 
neighbourhood  of  the  enemy,  or  when  returning  from  waylaying  or 
reconnoitring,  never  to  return  to  camp  by  the  same  route  by  which 
they  went  out.  Besides  enabling  you  to  see  more  of  the  country,  it 
upsets  any  plan  the  enemy  may  perchance  have  laid  for  you.  When 
I  was  a  magistrate  with  the  Kafirs,  when  riding  alone  I  was  three 
times  waylaid,  but  my  sticking  to  this  rule  saved  me. 

As  to  what  may  reasonably  be  endured :  in  the  expedition  across 
the  Kei,  in  1851,  the  troops  for  a  couple  of  weeks  had,  besides  their 
coffee  and  sugar,  only  their  meat  ration  and  Indian  corn.  The  biscuit 
had  run  out. 

In  my  expedition  to  the  Bashee  with  Kafirs,  Colonel  Colley  and  I 
lived  for  some  days  on  beef  and  nettles,  and  I  have  been  out  for  48  hours 
with  only  biscuit,  and  I  dare  say  there  are  many  besides  myself  who 
could  relate  greater  privations  endured  for  the  mere  love  of  sport  and 
adventure. 

From  a  military  point  of  view,  these  things  read  like  bad  commissariat 
arrangements  ;  but  no  ;  on  special  enterprises  you  carry  supplies  w^ith 
you,  and  abandon  your  communications,  and,  if  you  meet  with  more 
than  you  expected,  it  is  better  to  use  a  little  ingenuity  and  self-denial, 
and  make  a  good  job  while  you  are  about  it,  than  to  return  leaving 
it  half  finished,  because  your  supplies  are  short. 

I  cannot  dwell  too  strongly  upon  the  importance  of  Officers  and  men 
rapidly  acquiring  a  knowledge  of  the  country  and  all  its  roads,  foot- 
paths, villages,  streams,  &c.,  and,  for  this  purpose,  an  efficient  staff  of 
field  sketchers  should  be  employed  in  a  country  not  already  known. 
At  the  Cape  we  had  an  admirable  map  by  Colonel  Jervois,  of  a  portion 
of  the  seat  of  war ;  and  at  a  later  period,  my  friend  Colonel  Colley  made 
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a  beautiful  and  minutely  accurate  survey  of  the  country  between  the 
Kei  and  Bashee,  but  I  fear  that  it  is  at  present  decaying  in  the  Survey 
Office  at  King  William's  Town. 

I  will  now  give  a  few  specimens  of  the  work  of  small  parties. 

During  the  Kafir  war,  when  the  power  of  the  Kafirs  was  a  good  deal 
broken,  and  the  Chiefs  were  lurking  w^ith  comparatively  small  numbers 
in  the  densest  parts  of  the  Amatolas,  Fish  River,  Waterkloof,  and  Kei, 
Colonel  Eyre,  with  the  73rd  and  43rd,  had  a  standing  camp  in  the 
Keiskamma  Hoek,  in  the  middle  of  the  Amatolas. 

The  Kafirs  could  not  live  altogether  on  nothing,  so  they  always 
had  parties  out  thieving,  or  bringing  supplies  of  corn,  &c.,  purchased 
among  friendly  tribes  (although  1  was  told  by  a  Kafir  after  the  war,  that 
when  acting  as  spy  he  lived  for  three  days  on  his  sjambok) .  Sandilli  him- 
self was  believed  to  be  in  the  Amatola  basin,  and  small  parties  in  the 
Wolf  Valley.  Colonel  Eyre  detached  my  company,  about  60  strong, 
to  live  in  the  bush  on  the  Wolf  ridge,  and  to  draw  supplies  every  three 
or  four  days  from  the  main  camp,  and  I  had  permission  to  do  as  I  liked. 
If  I  had  done  nothing,  I  have  no  doubt  that  in  two  or  three  nights  I 
should  have  been  attacked.  But  I  thought  that  if  any  fun  was  to  be 
had,  it  would  be  while  the  ground  was  fresh.  On  the  first  evening  I 
took  a  sub- division,  and  went  along  the  ridge,  about  a  mile,  to  above 
the  Bomah  Pass,  and  took  12  men  down  and  posted  them,  to  waylay 
it.  As  it  was  a  nasty  place,  I  promised  to  come  to  them  at  night, 
w^hen  my  other  work  was  done.  I  then  w^ent  back  with  the  remainder 
of  the  men  to  camp,  and  took  out  the  other  sub-division  in  the  oppo- 
site direction,  and  posted  three  parties,  two  of  10  men,  and  one  of  6, 
waylaying  three  different  paths.  It  w^as  quite  dark,  and  I  returned  to 
camp  with  a  few  men.  After  dining  there,  I  went  alone  and  joined  the 
*  Bomah  Pass  party,  as  I  had  promised,  but  we  passed  a  quiet  night.  In 
the  morning  I  found  that  two  of  the  other  parties  had  made  their  bags 
of  several  Kafirs,  and  had  captured  two  horses  laden  with  corn.  The 
corporal  in  charge  of  the  smaller  party  had  managed  rather  cleverly. 
The  path  was  along  the  side  of  a  hill,  and  his  party  was  lying  on  the 
lower  side.  Several  Kafirs  came  past,  and  he  fired  and  then  charged. 
Three  or  four  Kafirs  were  killed,  and  the  others  dispersed.  The 
corporal  and  his  men  kept  together,  got  on  the  path  again,  and  ran 
quietly  down  it  for  some  distance,  and  waylaid  again.  The  Kafirs  in 
their  turn  began  to  feel  for  the  path  again,  to  continue  their  journey, 
and  presently  a  single  Kafir,  acting  as  an  advanced  guard,  passed  the 
corporal's  party.  They  let  him  go  by,  and  the  others  came  along  and 
got  another  volley  and  charge,  by  which  two  more  were  killed.  A  pri- 
soner, taken  by  one  of  the  larger  parties,  told  us  of  Sandilli's  where- 
abouts, and  Colonel  Eyre  drew  out  his  wdiole  force  at  once,  and 
enclosed  a  vast  extent  of  country,  but  the  new^s  had  also  reached 
Sandilli,  and  he  got  clear  out  of  the  district. 

In  1852  the  Kafirs  had  congregated  in  considerable  numbers  in  three 
or  four  places  in  the  Fish  River  Bush.  This  is  a  tract  of  low,  intricate 
country,  from  three  to  ten  miles  wade  and  fifty  miles  long,  through  the 
middle  of  which  the  Great  Fish  Biver  winds.  It  is  covered  wdth  dense 
bush,  and  from  the  margins  of  the  high  ground  come  long  and  tortuous 
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ridges,  forming  necessarily  numerous  intricate  ravines  and  valleys,  afL'ord- 
ing  e!^cellent  concealment  for  large  bodies  of  Kafirs  ;  plenty  of  wood  and 
water,  and  a  few  small,  open,  grassy  patches  where  they  could  graze  a 
few  cattle.  This  place  was  their  base,  and  from  these  various  camps 
they  used  to  send  forth  marauding  parties  upon  Lower  Albany  and  the 
neighbourhood  of  Graham's  Town.  Colonel  Eyre  was  sent  with  four 
companies  of  the  73rd  and  some  Cape  Corps  to  protect  those  districts. 
He  formed  five  camps,  from  two  to  three  miles  apart,  in  select  corners 
on  the  high  ground  above  the  bush.  The  0£B.cers  commanding  these 
posts  made  themselves  acquainted  with  every  road  and  footpath  enter- 
ing the  bush  between  them  and  the  neighbouring  camps,  and  for  long 
distances  into  the  bush.  Daily  patrols  detected  if  anyone  had  been  in 
or  out,  and  parties  moving  off  at  dark  spent  the  night  in  waylaying. 
At  first  the  excitement  was  great  and  the  bags  large,  but  the  Kafirs 
soon  thought  it  too  hot,  and  made  their  depredations  in  other  direc- 
tions. Then,  without  abandoning  his  line  of  camps.  Colonel  Eyre  used 
to  send  parties  of  30  or  40  men  off  to  long  distances  with  three  days' 
provisions.  These  used  to  remain  during  the  day  at  a  little  distance 
from  the  path  to  be  watched,  under  rocks  or  cliffs,  leaving  one  or  two 
men  on  the  look  out  at  the  edge  of  the  path,  ^^ear  high,  blueish  rocks, 
or  among  very  tall  trees,  fires  might  be  lit,  as  the  smoke  loses  itself, 
but  among  low  trees  or  bushes  the  men  were  not  allowed  to  light  any 
fires  by  day  or  night.  These  parties  had  several  successes,  and  the 
Kafirs  abandoned  the  whole  of  the  Fish  River  Bush  that  was  within 
our  reach. 

But  it  is  not  by  single  efibrts  that  great  results  are  to  be  obtained.  I 
have  often  thought  that  if  two  other  regiments  had  been  spared  for  a  time 
on  the  same  job,  posted  in  similar  fashion  to  ourselves  on  the  opposite 
side  of  the  Fish  River  Yalley,  and  above  and  below  the  principal  Kafir 
laagers  or  camps,  and  if  all  had  worked  on  the  same  plan  in  connection 
with  each  other  concentrically  upon  the  Kafirs,  moving  forward  the 
camps  and  narrowing  the  circle  gradually,  waylaying,  watching,  and 
patrolling,  we  might  have  settled  more  effectually  in  ten  days,  what- 
took  us  three  months,  and  the  Kafirs,  instead  of  abandoning  the  place 
to  maraud  elsewhere,  would  have  been  caught. 

In  my  own  district  in  Kafir  land,  after  the  Chiefs  had  compelled 
their  people  to  kill  all  their  cattle  and  destroy  their  corn,  those  who 
did  not  die  of  starvation  or  go  into  the  colony,  broke  up  into  knots  of 
banditti  under  favourite  Chiefs ;  and  the  people  who  had  opposed  their 
Chiefs  and  had  refused  to  kill  their  cattle,  placed  themselves  under  me, 
and  with  them  I  set  to  work  to  break  up  or  capture  these  knots  of 
banditti,  and  I  found  that  by  watchfulness,  patience,  secrecy,  and  some 
hardship,  the  concentric  action  of  small  parties  from  a  wide  front  (the 
extent  of  my  district  gave  me  a  front  of  30  miles  towards  the  disturbed 
parts),  was  most  efiective,  and  we  captured  or  broke  up  the  whole  of 
them. 

In  the  United  Service  Gazette  I  read  a  journal  of  an  Ofiicer  in  the 
New  Zealand  War.  He  describes  some  excellent  practice  in  waylaying 
and  ambuscades,  but  these  appear  to  have  been  from  stationary  posts, 
and  their  influence  could  only  extend  to  a  certain  radius,  beyond  which 
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the  troops  must  either  be  encumbered  with  supplies,  or  run  the  risk  of 
being  compelled  to  fall  back,  with  the  enemy  harassing  them. 

Such  warfare  in  fact,  to  be  successful,  must  be  like  driving  game 
with  a  long  line  of  beaters ;  but  in  their  advance  these  beaters  must 
be  fed,  relieved,  supported,  &c.,  and  no  gap  left  for  the  game  to  break 
through. 

Night  marches  are  most  useful  and  effective,  though  somewhat  diffi- 
cult to  conduct  when  the  route  is  by  footpaths  through,  bushy  or  intri- 
cate country.  The  men  in  rear  stumble  if  the  head  of  the  column 
moves  at  an  ordinary  pace,  and  the  march  is  often  broken.  A  man 
falls,  jumps  up,  and  having  lost  sight  of  the  man  in  front  of  him,  runs 
ahead,  misses  a  turn  in  the  footpath,  and  those  in  rear  follow  him,  and 
presently  two-thirds  of  the  force  find  that  they  are  following  Private 
Thomas  Atkins,  who  has  not  a  notion  where  he  has  got  to. 

I  did  a  great  deal  of  night  work  in  the  Himalayas,  and  the  marches 
were  generally  very  successful ;  but  on  one  occasion  I  found  I  had  lost 
my  tail,  and  went  back.  Presently  I  heard  the  voices  of  the  lost  ones, 
and  waited  a  little  for  them,  but  they  came  no  nearer.  I  went  on 
to  them,  and  found  about  twenty  walking  round  and  round  a  clump  of 
bamboos. 

However,  a  slow,  sure  pace,  a  sort  of  sauntering,  leisurely  pace,  fre- 
quent halts,  say  every  twenty  minutes,  and  a  good  Officer  in  rear,  will 
always  succeed,  and  in  a  climate  where  the  night  air  is  not  likely  to  in- 
jure the  health,  night  marches  will  be  found  most  valuable. 

The  principles  herein  laid  down  are  those  practised  by  Colonel  Eyre  ; 
and  by  them  the  73rd,  though  through  the  whole  war  and  constantly 
out,  suffered  very  trifling  loss,  and  entirely  escaped  the  disasters  which 
befel  many  other  regiments. 

As  regards  the  recent  disturbance  at  Katal,  I  don't  think  much, 
about  it ;  but  it  is  just  one  of  those  unpleasant  occurrences  which  may 
arise  out  of  a  want  of  uniformity  in  our  dealings  with  natives. 

There  is  some  discontent  among  the  Natal  Kafirs  at  finding  they  are 
kept  tighter  in  hand  in  Natal  than  in  other  places  under  British  rule, 
and  one  Chief  has  resented  it  by  moving  off  with  his  tribe  into  Basuto 
Land,  without,  I  understand,  paying  his  taxes.  But  Basuto  Land  has, 
I  believe,  recently  come  under  our  control. 

The  Natal  Grovernment  tried  to  stop  him,  and  occupied  all  the  passes 
with  very  weak  parties,  but  the  Chief  forced  his  way  through,  and 
killed  two  or  three  Europeans  of  the  Volunteer  force. 

I  think  it  was  a  pity  that  they  tried  to  stop  him.  I  really  think  it 
should  have  been  considered  a  boon  to  get  rid  of  such  a  man.  His  loca- 
tion cut  up  into  farms,  was  worth  more  than  the  amount  due.  It  would 
have  turned  the  laugh  against  him,  and  the  other  Chiefs  w^ould  be  very 
cautious  about  abandoning  their  locations  in  a  huff.  I  would  even 
have  furnished  the  retiring  Chief  wath  a  letter  of  introduction  to  the 
authorities  on  the  other  side  of  the  mountains,  explaining  that  he  was 
a  very  disagreeable  fellow,  who  required  looking  after,  and  that  they 
Avere  quite  welcome  to  him. 

Natal  and  Basuto  Land  are  both  open  countries,  very  easy  to  work, 
and  could  be  thoroughly  managed  in  a  short  campaign  by  the  mounted 
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burgher  force,  supported  by  a  small  force  of  British  infantry,  but:  the 
operations  should  be  conducted  by  a  military  OfiG.cer  acquainted  with 
his  profession. 

The  different  Colonies  or  Governorships  in  South  Africa  would  do 
well  I  think  to  compare  notes  on  the  native  question,  and  as  far  as 
possible  assimilate  their  laws  and  restrictions. 

The  natives  of  N'atal  have  hitherto  been  well  conducted ;  but  as  a 
people  progress  in  knowledge  and  power,  we  must,  I  think,  give  them 
more  freedom,  or  they  certainly  will  resent  the  continuance  of  a  tight 
hand. 

The  natives  could  not  possibly  maintain  a  war  in  I^atal.  They  must 
retire  on  one  of  the  neighbouring  tribes  and  persuade  theiii  to  go  to 
Avar,  but  by  the  extension  of  the  White  Settlements,  all  these  tribes, — 
Zulus,  Basutos,  or  Amapondos,  are  enclosed, — and  a  war  properly 
managed  on  our  part  would  very  soon  prove  fatal  to  their  inde- 
pendence. 

The  Chaieman  :  The  subject  Colonel  Oawler  lias  brought  to  our  notice,  is  one  of 
course  of  very  great  interest  at  present,  for  the  war  in  Kafraria  was  very  similar  in 
ifs  details  to  what  is  now  taking  place  in  Ashantee.  I  dare  saj  there  are  many 
Officers  or  gentlemen  here  present  who  know  the  West  Coast  of  Africa,  and  we  shall 
be  very  glad  to  hear  any  remarks  they  may  wish  to  make. 

Major-Greneral  Collinsois",  R.E.  :  As  no  one  seems  inclined  to  follow  Colonel 
Gawler  into  the  busli,  I  will  lead  the  vanguard.  I  have  nothing  to  say  particularly 
upon  the  subject  of  Africa,  but  I  should  like  to  put  the  subject  before  the  Institu- 
tion in  a  more  general  way.  In  the  first  place,  I  think  we  must  express  our  great 
thanks  to  Colonel  Gawler  for  the  trouble  he  has  taken  inputting  this  question  before 
us  in  so  clear  and  detailed  a  manner,  because  I  beheve  it  to  be  one  of  greater  im- 
portance than  people  generally  imagine.  I  suppose  we  shall  all  allow  that  we  are 
not  by  any  means  at  tlie  end  of  our  native  wars,  but,  on  the  contrary,  Ave  appear  to 
be  really  only  just  commencing  to  conquer  Africa ;  therefore,  the  probability  is  that 
tliis  discussion  will  be  of  great  value  hereafter  to  the  British  Army.  Colonel 
Gawler  has  mentioned  a  great  number  of  most  valuable  details  upon  the  subject  of 
"  bush-warfare  "  in  different  countries,  and  I  think  we  may  gather  that  upon  the  whole, 
there  is  this  one  peculiarity  which  is  almost  certain  to  be  found  in  every  native 
warfare,  that  the  country  will  be  probably  exceedingly  difficult  for  regular  troops  ; 
that  easy  and  open  country  will  be  the  exception  ;  therefore  close  country  is  the  style 
of  country  we  must  calculate  upon  and  prepare  for.  This  question  may  be  looked 
upon  from  two  points  of  view :  first,  the  most  effective  and,  therefore,  the  most 
economical  way  of  keeping  the  peace  on  the  frontier  ;  and,  secondly,  the  effect  that 
bush  fighting  will  have  upon  regular  British  troops.  With  regard  to  the  first  point  , 
native  wars  do  not  occur  in  that  systematic  and  public  manner  that  civilized  wars 
do.  They  almost  invariably  originate  in  some  trifling  manner,  and  to  a  very  small 
extent,  which  could  probably  be  stopped  in  very  many  instances  by  a  small  body  of 
efficient  troops  or  men  expressly  suited  to  the  purpose.  Such  a  body,  for  instance, 
as  has  been  raised  in  several  of  our  colonies,  like  the  mounted  police  and  others  of 
that  description.  I  believe  if  there  were  a  large  number  of  that  body  located  in 
our  colonies,  and  on  the  different  native  frontiers  where  there  is  any  liability  to  such 
an  outbreak,  it  would,  in  very  many  instances,  stop  the  larger  wars,  and  keep  an 
effective  peace,  as  far  as  the  settlers  were  concerned,  upon  the  frontier.  Probably 
the  case  that  has  just  occurred  at  Natal  is  a  case  in  point,  where  a  good  effective 
body  of  armed  police  will  put  an  end  to  the  question  for  the  time  being,  and  perhaps 
for  ever.  The  second  point  is  a  more  serious  one  for  us,  that  of  the  effect  of  bush 
fighting  upon  regular  troops  ;  and  I  tliink  it  must  be  allowed  that  there  is  scarcely 
any  native  Avar  in  tlie  history  of  the  Avorld,  Avhether  in  America,  Russia,  the  Cape,  or 
Kew  Zealand,  that  has  Jiot  been  an  unsatisfactorv  Avar.    I  do  not  mean  to  say  that  it 
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has  not  ended  in  credit  to  the  troops,  or  that  it  has  not  produced  peace,  but  it  lias 
been  at  a  very  much  greater  expense  in  men  and  money  than  the  thing  was  worth. 
In  that  point  of  view  it  woukl  be  desirable  always  to  have  the  assistance  of  a  special 
body  of  men.  Now,  such  a  body  of  men  was  employed  for  some  time  in  New 
Zealand  and  at  the  Cape,  and  if  there  had  been  such  an  effective  body  of  men  attlie 
present  time  on  the  coast  of  Africa  they  would  no  doubt  have  been  a  very  great 
assistance  previous  to  the  arrival  of  the  troops  there.  But  the  injury  that  is  done 
by  the  introduction  of  regular  troops  into  bush  fighting  is,  in  affecting  that  discipline 
and  steadiness  which  we  consider  such  an  essential  point  in  the  Britisli  Army. 
There  is  no  doubt  the  change  of  tactics  that  is  going  on  now  in  civilized  armies,  tends 
in  the  direction  of  a  looser  description  of  warfare,  but  it  is  not  likely  ever  to  take 
such  an  extremely  loose  description  as  is  necessary  in  bush  warfare ;  therefore  a 
warfare  in  a  difRcult  bush  country  against  natives  will  always  have  a  serious  effect 
in  impairing  the  steadiness  and  discipline  of  regular  British  troops,  and  on  tliat 
account  it  is,  I  think,  extremely  desirable  that  a  very  mucli  larger  number  of  special 
men  should  be  employed,  and  a  greater  quantity  of  money  should  be  expended  in 
securing  the  native  frontiers,  wherever  we  found  a  Britisli  settlement. 

Major  DuNDAS,  late  12th  Regiment :  Mr.  Chairman,  the  last  speaker  has  said 
something  about  bush  warfare  spoiling  the  morale  and  discipline  of  the  troops.  Now 
I  think  that  has  been  very  much  overstated.  At  the  close  of  the  Kafir  War  the  troops 
were  brought  in  from  the  bush,  where  they  had  been,  some  two  and  some  three  years, 
but  I  do  not  think  that  when  they  were  brought  into  towns  like  Grrahamstown  and 
Fort  Beaufort,  there  was  really  any  want  of  what  may  be  called  discipline.  There  really 
was  no  insubordination  :  in  fact  there  was  but  one  crime,  and  that  was  the  crime  of 
the  British  Army,  drunkenness.  It  so  happened  that  they  were  often  out  for  six  or 
eight  months  at  a  time  without  receiving  a  penny  of  their  pay.  On  their  return 
into  the  towns,  their  pay  having  accumulated  during  their  absence,  they  found 
themselves  in  command  of  money,  and  filled  the  grog  shops,  where  they  got  a  most 
abominable  sort  of  stuff  called  brandy,  that  was  sold  at  about  ninepence  a  bottle. 
The  consequence  was  scenes  of  drunkenness,  which  cannot  be  conceived  except  by 
those  who  witnessed  them.  But  as  for  any  want  of  discipline  I  do  not  think  I  can 
recollect  a  single  case  of  insubordination.  The  men  had  lived  so  long  with  us  in  the 
bush,  and  had  been  so  accustomed  to  look  up  to  us,  that  we  had  more  control  over 
them  than  if  they  had  been  in  barracks.  Certainly  their  appearance  was  very  bad. 
I  recollect  on  one  occasion  marching  into  Grahamstown  with  my  company,  where  the 
greater  part  of  their  lower  garments  were  made  of  old  sacks  sewn  up,  otherwise  they 
might  have  been  taken  for  a  Highland  regiment.  There  is  one  thing  we  must 
remember,  and  that  is,  that  soldiers  when  in  the  bush  require  to  be  fed,  and  that 
feeding  is  one  of  the  most  difficult  and  the  most  interesting  pieces  of  work  that  we 
have  to  do.  I  had  about  six  months  of  it  out  there  with  100  infantry,  25  Cape 
Corps,  and  about  150  natives,  and  we  were  supplied  by  waggons  once  a  week.  A 
more  insane  system  could  not  be  invented.  There  were  two  men  to  each  waggon 
for  waggon  guard.  The  result  was  the  Kafirs  attacked  a  waggon,  and  shot  the  oxen. 
There  was  a  stop  immediately,  the  waggons  could  not  pass  one  another.  Shouting 
and  firing  took  place  from  one  end  of  this  long  straggling  column  to  the  other.  The 
oxen  were  cut  out  of  the  waggons,  some  of  the  men  were  shot,  and  the  Kafirs  made 
away  with  the  oxen  through  the  bush,  leaving  the  waggons  there  to  be  plundered  at 
their  leisure.  I  adopted  quite  a  diflferent  plan.  The  evening  before  we  were  to  line 
the  bush,  as  it  is  called,  I  sent  out  a  body  of  the  Fingoes,  my  allies,  who  carefully 
erased  all  footsteps  on  the  paths  that  led  on  to  the  main  road ;  and  early  in  the 
morning  I  sent  out  again,  and  if  no  footsteps  had  been  seen,  I  knew  the  Kafirs  were 
not  near  the  bush.  I  therefore  put  men  generally  in  places  where  it  was  likely  the 
Kafirs  would  come  up.  It  was  a  very  difficult  country,  and  on  the  left  hand  side 
of  the  road  there  was  a  deep  ravine ;  it  was  always  regarded  as  one  of  the  worst 
places  in  the  colony  to  look  after.  In  reality,  this  ravine  was  a  great  safeguard,  for 
there  were  only  three  places  where  the  Kafirs  could  climb  up  out  of  this  ravine  and 
attack  the  road.  I  put  a  corporal  and  three  men  in  each  of  these  places,  and  for 
five  months  all  that  I  ever  lost  by  the  Kafirs  was  one  fat  ox;  I  never  lost  a 
waggon  and  I  never  lost  a  man.  When  we  first  went  up  into  the  mountains,  the 
men,  I  won't  say  were  afraid,  b.ut  they  did  not  like  to  go  into  the  bush.    The  bush 
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there  is  not  continuous,  but  inside  the  outer  fringe  there  are  large  open  spaces,  per- 
fectly clear,  where  you  may  manoeuvre  in  any  way  you  like.  When  you  come  to 
the  edge  of  the  bush,  there  is  a  depth  of  about  twenty  yards  of  very  thick  dense 
bush.  Once  through  that,  and  you  find  yourself  in  an  open  forest.  Our  men  did 
not  know  that ;  tliey  saw  the  thick  bush,  and  they  did  not  know  at  the  time  that 
when  they  got  inside,  they  would  find  themselves  on  an  equality  with  their  adversaries. 
Once  in  the  bush,  and  the  English  soldier  is  fully  a  match  for  the  Kafir  or  any  other 
native  ;  the  only  thing  is,  they  require  practice,  and  the  men  know  it  themselves.  I 
have  walked  and  ridden  through  the  whole  of  the  bush,  and  to  call  it  impenetrable, 
is  simply  nonsense.  There  are  parts  that  you  cannot  get  through,  but  I  would 
engage  to  take  500  men  through  that  bush  if  they  were  only  taught  how  to  do  it. 
Our  men  now  say  that  if  another  Kafir  war  were  to  break  out,  they  would  make 
short  work  of  it.  The  regiments  sent  out  from  England  had  heard  terrible  stories 
about  the  bush  and  the  Kafirs,  which  the  colonists  rather  magnified  tlian  otherwise, 
and  they  had  a  horror  of  the  bush.  But  I  am  bound  to  assert,  that  any  Enghsh 
soldier  will  by  a  little  practice  become  perfectly  equal  to  any  native  I  have  ever  seen 
in  warfare,  whether  on  the  open  or  in  the  bush. 

Captain  Colomb,  late  R.M.A. :  I  should  be  glad  if  there  were  any  gentlemen 
here  who  have  a  knowledge  of  the  West  Coast  of  Africa,  and  who  can  give  us  informa- 
tion with  respect  to  the  possibility  of  employing  horses  there.  My  reason  for  asking 
that  is,  that  I  have  had  a  very  large  experience  of  a  climate  and  locality  something 
similar  to  that  of  the  coast  of  Africa — I  allude  to  Central  America,  Nicaragua  and 
Mosquito  territory.  I  happened  to  be  out  there  at  the  time  that  Walker,  the  filli- 
buster,  was  endeavouring  to  conquer  the  country,  and  I  was  employed  there  some 
short  time,  and  horses  were  of  the  greatest  possible  service.  They  were  fed  on  bam- 
boo leaves.  There  is  another  point  connected  with  British  troops  in  savage  warfare, 
which  I  think  merits  some  attention,  although  it  has  not  been  touched  upon  by  the 
Lecturer  :  it  is  the  danger  of  usilig  rivers  as  a  means  of  communication,  for  many  dis- 
asters have  occurred  to  British  troops  and  British  forces  from  using  rivers  for  that 
purpose.  With  regard  to  the  general  question,  it  is  worthy  of  note  that  this  Insti- 
tution has  supplied  a  want  which  must  be  acknowledged  by  all  who  consider  the 
present  state  of  the  organization  of  our  forces  and  the  administrative  power.  England 
embraces  in  the  folds  of  her  Empire  more  square  miles  of  bush  territory,  and  more 
savage  people,  than  any  other  civilised  power.  It  is  reasonable  to  suppose,  and  past 
history  shows  it  to  be  the  case,  that  for  one  war  we  have  with  a  civilised  power,  we 
have  about  ten  with  savages ;  yet  with  all  our  boasted  reorganization,  that  fact 
appears  to  be  totally  passed  over  ;  and  I  doubt  whether,  if  we  had  rumours  of  dis- 
turbances within  our  territory  in  New  Zealand,  or  in  Honduras  or  at  the  Cape,  when 
the  administrators  of  our  war  forces  wished  for  information  as  regards  those 
countries,  they  would  find  the  information  anywhere  else  but  in  the  records  of  this 
Institution. 

Captain  Owen,  R,A.  :  With  reference  to  the  employment  of  horses  on  the  West 
Coast  of  Africa,  it  is  stated  that  horses  and  cattle  can  live  in  the  neighbourhood  of 
Accra,  but  not  elsewhere  in  that  country.  When  they  get  into  the  bush,  they  are 
attacked  by  the  tzetse  fly,  and  gradually  die  off*. 

Captain  C.  D.  Millee,  R.N. :  I  do  not  know  much  about  the  shore  on  the  West 
Coast  of  Africa,  but  six  years  ago  I  was  senior  Officer  on  the  West  Coast,  and  from 
what  I  heard,  it  appeared  that  horses,  mules,  &c.,  died  from  loin  disease  ;  they  would 
only  live  a  short  time  ;  also  that  the  bush  in  that  country  will  not  fire ;  it  is  covered 
with  very  dense  jungle.  (The  Chairman  :  It  is  disease,  not  the  fly  ?)  I  never 
heard  of  the  tzetse  fly  being  in  that  district ;  it  may  be,  but  I  have  never  heard  it 
mentioned,  only  the  loin  disease.  Captain  Grlover  had  some  thorough  bred  horses, 
very  small  ones,  no  bigger  than  ponies,  which  had  been  sent  down  to  him  from  the 
head  Ameer  on  the  River  Niger,  and  they  lived  because  they  were  born  and  bred  in 
the  country.  They  were  very  poor  things  j  but  imported  horses  and  mules  will  not 
live  there. 

The  Chairman  :  I  quite  agree  in  some  respects  with  what  has  been  said  about  the 
discipline  of  the  English  soldier.  The  discipline  of  the  English  soldier,  I  believe, 
comes  out  better  when  he  has  difficulties  to  contend  with  ;  and  the  very  fact  of  his 
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getting  back  into  his  quarters  without  insubordination,  shows  that  there  was  that 
real  discipline  which  we  all  wish  to  see,  and  which  is  indeed  established  in  the 
English  Army.  I  think  the  difficulties  rather  tend  to  increase  that  discipline  than  to 
mar  it.  We  must  all  thank  Colonel  Gawlcr  for  his  kindness  in  giving  us  this  lecture. 
I  only  wish  we  could  have  had  more  information  with  regard  to  the  present  seat 
of  war,  in  order  to  compare  it  with  the  very  interesting  account  that  we  have  had  of 
the  Kafir  war. 
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PEOCEEDINGS  of  the  FORTY-THIED  ANNIVERSARY 

MEETING. 


The  Forty-third  Anniversary  Meeting  of  the  Members  was  held 
in  the  Theatre  of  the  Institution,  on  Saturday,  the  7th  March,  1874. 

Admiral  Sir  Alexander  Milne,  Gr.C.B.,  Lord  of  the  Admiralty, 

in  the  Chair. 

Previous  to  the  commencement  of  the  business  of  the  day,  the 
Chairman  read  a  despatch  received  the  night  before,  announcing  the 
burning  of  Coomassie,  and  the  return  of  the  troops  towards  the  coast. 

I.  The  SECRETi\RY  read  the  notice  convening  the  Meeting. 

II.  The  Secretary  read  the  Minutes  of  the  Forty-second  Anniversar}^ 
Meeting. 

III.  The  Annual  Report  of  the  Council  was  read  as  follows : — 

1.  It  is  with  much  pleasure  that  the  Council  submit  their  Forty- 
third  Annual  Report. 

Members. 

2.  Forty-eight  Life,  and  two  hundred  and  forty-seven  Annual 
Subscribers,  making  a  total  of  two  hundred  and  ninety-five  new 
Members,  joined  the  Institution  during  the  past  3^ear.  The  loss  by 
death  amoimted  to  ninety-four,  and  thirty-four  Members  withdrew 
their  names,  whilst  the  names  of  seven  have  been  struck  off  the  list  in 
consequence  of  the  non-payment  of  their  subscriptions,  after  frequent 
applications.    The  net  increase  therefore  is  one  hundred  and  sixty. 

A  detailed  statement  of  the  changes  in  the,  List  of  Members,  and  a 
tabular  analysis  of  the  past  and  present  state  of  the  Institution,  will 
be  found  on  pages  vi  and  vii.  B}^  this  analysis  it  wiU  be  seen,  that  the 
number  of  Members  at  the  close  of  1873,  was  greater  than  at  any 
previous  period. 

Finance. 

3.  The  usual  Abstract  of  the  Yearly  Accounts,  as  audited  on  the 
12th  February,  will  be  found  on  the  following  page. 
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Estimate  of  Receipts  and  Exfenditure  for  the  Year  1874 


Expenditure. 


£    s.  d. 


Secretary's  Salary  and  Lodg- 
ing allowance  ..  350 

Librarian  and  Accountant's  do.  200 

Acting  Clerk's  do. 

Servants'  Wages  . . 
Ditto  Clothing 

Insurance.. 

Ground  Rent 

Fuel   

Lighting  . . 

Assessed  and  Income  Taxes 

Parish  and  Water  Rates 

Artificers^  Repairs,  &c.  . . 

Museum   . . 

Gold  Medal  (Dies^ 

Library  and  Topographical 
Departments  . . 

Advertisements  .. 

Printing  Circulars,  &  Sta- 
tionery . . 

Lectures  . . 

Journals  .. 

Postage  of  Journals 

Postage    . . 

Printing  Annual  Report 
and  List  of  Members  . . 

House  Expenses  and  Sun- 
dries 

Balance 


80 
500 
50 
11 
205 
100 
50 
100 
110 
150 
150 
100 

250 
150 

180 
50 
1,000 
250 
60 

50 

60 
83 


5  - 


15  - 


•  Receipts. 

Balance  at  Bankers,  31st 
Dec, 1873 

Annual  Subscriptions  : 

£  s.  d. 
At  105.  ..320  -  - 
Above      ..2,500  - 


Entrance  Fees 
Dividends 

Interest     on  Exchequer 

Bills  

Government  Grant 
Sale  of  Journals  . . 


Total.. 


£4,290 


£ 
150 


2,820 
250 
SOO 

20 
600 
150 


Total.. 


.  £4,290 


Life  Subscriptions. 

4.  Life  Subscriptions  to  the  amount  of  £500,  including  £113  IO5. 
not  invested  last  year,  have  been  invested  in  Three  per  Cent.  Consols. 

Capital  Account. 

5.  The  funded  property  of  the  Institution  on  the  1st  January,  1874, 
was  £9,465  2^.  4d,  as  compared  with  £8,926  12s.  4 J.  on  the 
1st  January,  1873. 

The  Future  Locality  of  the  Institution. 

6.  Although  the  Council  have  every  reason  to  expect  a  satisfactory 
solution  of  this  question,  they  are  unable  to  make  any  re^^ort  with 
reference  to  it,  whilst  the  disposition  of  the  Crown  lands  in,  and 
adjoining  Whitehall,  is  still  under  consideration. 
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Lectures  and  Journal. 

7.  Tliirty-t;WO  Lectures  were  delivered,  and  sixteen  Papers  were 
read  in  the  Theatre,  last  season.  Of  these,  eight  Lectures  were 
delivered  to  Officers  of  the  Artillery  Volunteers,  and  six  to  Officers  of 
the  Rifle  Volunteers.  The  former  series  has  been  published  by  the 
National  Artillery  Association,  the  latter  by  this  Institution. 

I^pwards  of  21,000  numbers  of  the  Journal,  containing  more  than 
130,000  Maps,  Diagrams,  and  Plans,  have  been  distributed  to  the 
Members  (6,000  by  hand,  and  15,000  by  post),  while  833  numbers 
have  been  sold.  It  is  gratifying  to  find  that  the  sale  of  the  Journal 
has  been  considerably  larger  than  at  any  former  period. 

This  large  issue  has  caused  a  considerable  increase  of  expenditure, 
hich  the  Council  do  not  regret,  feeling  convinced  that  the  diffusion  of 
professional  knowledge  cannot  be  better  secured,  than  by  the  circulation 
of  carefully  edited,  and  liberally  illustrated,  Papers  and  Discussions. 

In  no  former  year,  have  subjects  more  varied  in  character,  or  more 
important  in  their  bearings,  been  submitted  for  the  consideration  of  the 
Members,  and  the  Council  tender  their  thanks  to  all  who  have  con- 
tributed so  much  valuable  information. 

Library. 

8.  Four  hundred  and  sixty-six  volumes  were  added  to  the  Library 
during  the  past  3^ear  3  of  these,  262  were  purchased,  and  204  presented. 
Among  the  latter,  the  following  are  the  most  noteworthy : — 

By  the  Austrian  Government — 
Der  Krieg  in  Italien^  1859. 

Mittheiluiigen  ilber  Gegenstdnde  des  Artillerie-  und  Geiiie-Wesens, 

Mittheiliingen  cms  dem  Gehiete  des  Seeivesens. 

Organ  des  Wiener  Militdr-wissenscliaftliclien  Vereines. 

By  the  Danish  Government — 

IViree  Sheets  of  the  Topographical  Atlas  of  Denmark, 

By  the  French  Government — 
Revue  Maritime  et  Coloniale. 
„     Militaire  de  VEtranger. 

By  the  German  Government — 

Archiv  fur  die  Artillerie-  und  Tngenieur-  Offiziere  des  Deutschen 

Reiclisheeres. 
J ahrhiicher  fur  die  Deutsche  Armee  und  Marine. 
Militdrische  Blatter. 
Militair-  Literatur-  Zeitung, 

By  the  Italian  Government — 
Rivista  Militare, 
Rivista  Marittima. 

By  the  Eussian  Government — 
Engineering  Journal, 
Naval  Revieiv. 
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By  the  Spanish  Government — 
Memorial  de  Ingenieros, 

By  the  Swiss  Government — 

Zrd  Part  of  the  Topocjvaiildcal  Atlas  of  Switzerland, 

By  the  United  States  Government — 

Eleven  Yolumes  on  Military  and  Naval  subjects. 

The  exchange  of  Journals  with  Foreign  Governments,  and  with 
various  Scientific  Societies,  in  this  and  other  Countries,  has  Leen  con- 
tinued. 

The  Library  now  contains  16,227  volumes. 


Topographical  Department. 

9.  The  Secretary  of  State  for  War  has  presented  Photographs  and 
Lithographs  of  Guns,  Casem{ites,  Shields,  Targets,  &c. 

The  Institution  has  also  received  from  the  Lords  Commissioners  of 
the  Admiralty,  Charts,  Sailing-Directions,  &c. 

Museum. 

10.  Half -block  Models  of  ILM.  Ships  ''Fury,"  ''Superb,"  and 
"  Temeraire"  have  been  ordered ;  and  a  Model  of  the  9-inch  Moncrieff 
Gun  Carriage  has  been  purchased  for  the  Museum. 

Various  additions  (some  of  much  interest),  have  been  made  by 
presentation ;  these  will  be  found  recorded  in  the  Proceedings  of  the 
Anniversary  Meeting,  and  in  Appendix  to  Vol.  17  of  the  Journal.  The 
thanks  of  the  Council  have  been  tendered  to  the  Secretaries  of  State 
for  War  and  of  India,  to  the  Lords  Commissioners  of  the  Admiralty^ 
and  tc  the  several  donors,  for  their  respective  contributions. 

Vice-Patron. 

11.  The  Council  regret  to  record  the  death  of  one  of  the  Vice- 
Patrons  of  the  Institution,  Admiral  the  Right  Hon.  the  Earl  of 
Hardwicke,  D.C.L.,  F.R.S.  The  late  Earl  became  a  Member  of  the 
Institution  in  1835,  and  was  elected  a  Vice-Patron  in  1840. 


Vice-President. 

12.  By  the  death  of  General  C.  P.  Fox,  late  Colonel  57th  Regiment, 
the  Institution  has  been  deprived  of  one  of  its  earliest  Members  and 
wai-mest  supporters.  General  Fox  served  on  the  first  Council  of  the 
Institution  in  1831,  and  was  elected  a  Vice-President  in  1840. 

The  Council  have  had  the  pleasure  of  electing,  as  a  Vice-President, 
Captain  Edmund  Packe,  late  Royal  Horse  Guards,  who  had  served  on 
the  Council  many  years. 


f 

vi        plioceedings  of  the  forty-third  anniversary  meeting. 

Honorary  Members. 

13.  The  Council  have  elected  Lieut. -Col.  Roerdansz,  of  the  Prussian 
Staff,  and  formerly  Military  Attache  to  the  North  German  Embassy  in 
London,  an  Honorary  Member  of  the  Institution  :  several  other  Foreign 
Officers  were  also  elected  ^onorary  Members  during-  their  stay  in  this 
country. 

Corresponding  Members  of  Council. 

14.  The  number  of  Corresponding  Members  of  Council  on  the  1st 
Tanuarv,  1874,  was  353,  as  compared  with  349  on  the  1st  January, 
1873.  ^ 

The  Council  tender  their  thanks  to  their  Corresponding  Members, 
and  especially  to  those  who  have  been  most  energetic  and  successful  in 
inducing  their  brother  Officers  to  join  the  Institution. 

Gold  Medal. 

15.  The  Council  have  decided  that  a  Gold  Medal  be  granted 
annually  for  the  best  Essay  on  a  Naval  or  a  Military  subject,  to  be 
determined  on,  each  year,  by  the  Council.  The  subject  for  the  ensuing 
year  will  be  of  a  Military  character.  The  Medal  will  be  presented  to 
the  successful  competitor  at  the  Anniversary  Meeting. 

Conclusion. 

In  concluding  this,  their  Forty-third  Annual  Kepoi't,  the  Council 
congratulate  the  Members  on  the  satisfactory  condition  of  the  Insti- 
tution. 


Statement  of  Changes  among  the  Members  since 
1st  January,  1873. 


Life. 

Number  of  Members,  31st  December,  1872  . .  1,009 
„                        joined  during  1873  . .  48 

Annual. 
3,107 
247 

Total. 
4,116 
295 

Changed  from  Annual  to  Life 

1,057 
4-14 

3,354 
-14 

4,411 

Deduct —Deaths  during  1873  , . 
Withdrawals 
Struck  off 

1,071 
Life.  Annual. 
20  74 

—  34 

—  7 

3,340 

4,411 

20     115  20 

115 

135 

Number  of  ilembers  on  1st  January,  1874  . .  1,051 

3,225 

4,27r> 
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Tabular  Analysis  of  the  State  of  the  Institution, 

To  31st  of  December,  1873. 
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IV.  LieutenaTit-General  the  Hon.  Sir  Alexander  Hamilton- 
Gordon,  K.C.B. — 

I  rise  to  propose  the  first  Resolution,  viz. : — 

*'  That  the  Report  now  read  be  adopted,  and  printed  for  circulation  among  the 
Members." 

We  may  congratulate  ourselves,  Gentlemen,  on  the  continued  prosperity  of  the 
Institution.  For  upwards  of  forty  years  it  has  gone  on  increasing  in  import- 
ance, both  by  the  number  of  the  Members  joining  it,  and  by  the  amount  of  sub- 
scriptions received.  The  statement  of  accounts,  also,  is  satisfactory,  inasmuch  as  the 
expenditure  is  within  the  receipts,  although  the  balance  at  the  bankers  is  certainly  not 
large.  It  is  to  be  regretted,  I  think,  that  the  Council  cannot  report  tliat  anything 
is  absolutely  settled  with  regard  to  the  future  locality  of  the  Institution  ;  but  I 
believe  I  may  say,  that  the  Grovernment  Surveyor  has  been  permitted  to  put  upon 
a  proposed  plan  for  the  laying  out  of  the  Crown  lands  in  this  neighbourhood,  a 
site  for  the  Institution.  It  does  not  bind  the  Government  to  anything,  and  does 
not  show  that  we  shall  get  the  site,  but  still  it  is  a  step  gained.  There  is  another 
point  on  which  we  may  congratulate  ourselves,  namely,  on  the  increased  value  and 
importance  of  the  Papers  which  appear  in  the  Journal.  During  the  last  two  or 
three  years  they  have  very  much  improved  in  their  character.  This  year,  especially, 
there  have  been  Papers  of  great  interest,  both  on  Naval  and  Military  subjects.  I 
think  the  publication  in  the  Journal  of  one  of  the  Essays  from  the  Staff  College, 
Sandhurst,  a  very  good  step,  and  if  that  practice  is  continued,  it  will,  I  think,  be  to  our 
own  benefit,  and  will  also  connect  us  with  Sandhurst,  which  is  desirable.  There- 
is  another  step  the  Council  have  taken,  viz.,  with  regard  to  instituting  a  Gold 
Medal,  which  the  Members  will  doubtless  highly  approve  of.  This  Medal  is  to  be 
given  annually  for  the  best  essay,  alternately,  upon  Naval  and  Military  subjects. 
A  difficulty  will  arise  in  awarding  the  prize,  and  it  depends  entirely  on  the  care 
which  is  taken  in  so  doing,  whether  the  experiment  will  prove  successful.  I  think 
the  Council  cannot  do  better  than  associate  themselves  with  the  authorities  at 
Sandhurst  in  that  way,  for  it  \;ill  tend  still  further  to  connect  us  with  that  Institu- 
tion.   I  beg  to  move  the  adoption  of  the  Report. 

The  Resolution  having  been  seconded  by  Yice-Admiral  Sir  Walter 
Tarleton,  was  put  from  the  Chair  and  was  carried  unanimously^ 


y.  The  names  of  the  eight  Members  retiring  by  rotation  from  the 
Council  were  read  as  follows  : 


Yice-Admiral  the  Right  Hon.  Sir 
Joiix  C.  Dalrymple  Hay,  Bart., 
M.P.  &c. 

Major  WiLSOK-,  R.E. 

W.  F.  HiGGiNS,  Esq. 

Yice-Admii-al  Rydee. 


Captain  jSTolloth,  R.^~. 
Captain  Goodexough,  R.^s". 
Major  Iv^■OLLYS. 

Major-Greneral  F.  Eaedley-Wilmot 
R.A.,  E.R.S. 


Colonel  the  Eight  Honourable  Loi*d  Waveney,  F.R.S. — ■ 

The  Resolution  I  have  to  propose  is  one  wliich  will  require  very  little  preface, 
and,  in  fact,  we  may  almost  anticipate  it  by  the  feelings  of  the  Meeting : — 

"That  the  thanks  of  this  Meeting  be  given  to  the  Members  who  retire  from  the 
Council  by  rotation." 

[Before  I  proceed,  I  beg  to  express  my  sense  of  the  additional  value  that  the 
Members  of  the  Council  have  given  to  their  services  by  the  step  that  has  been  taken 
in  offering  a  Gold  Medal  for  competition.  It  appears  to  me  to  have  this  special 
value,  that  it  will  be  a  Gold  Medal  for  either  service,  given  to  officers  who  have  served. 
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or  may  liave  to  serve,  and  who  are  aware  of  the  dilTicultics  that  beset  the  combi- 
nation of  our  forces  in  this  country.  Further,  I  have  to  move,  "That  tlie  following 
Members  be  elected  to  fill  the  vacancies,  viz.  : 


Yice- Admiral  Sir  J.  C.  J).^ 

Hat,  Bart.,  M.P.  |  ^ 

W.  F.  HiGGiNS,  Esq.  J 

Lieut. -Col.  Lord  W31.  F.  Seymoue. 


ion. 


Admiral  Sir  Henry  J.  Codbingtox, 
K.C.B. 

Yice-Admiral  Sir  J.  AY.  Tarleton, 
K.C.B. 

Captain  Mayne,  C.B.,  K.N. 
Colonel  the  Hon.  F.  Thesigee,  C.B., 
A.D.C. 


"  And  that  the  following  names  be  adopted  from  which  vacancies,  in  the  event  of 
their  occim'ing,  may  be  filled",  viz. : — 


Major-Greneral  Sir  Eichaed  Wil- 

beaham,  K.C.B. 
Colonel  Sir  W.  Heney  E.  GtEEEX, 

C.B.,  K.C.S.L 


Eear-Admiral  Feedeeick  Campbell. 
Major-Grcncral  J.  L.  Yaughan,  C.B. 
Lieutenant-Colonel  A.IEMAN,  ^♦C. 
Major  Crossmak,  E.E." 


Captain  Hoseason,  R.N. — 

It  is  with  much  pleasure  that  I  rise  to  second  the  motion,  and  I  feel  that  I 
should  be  faiUng  in  my  duty  if  I  did  not  say  a  few  words  to  those  gentlemen 
who  have  taken  so  laborious  a  charge  on  their  hands,  and  w^ho  are  now  retiring  from 
the  Council.  Every  one  who  looks  at  the  excellent  Papers  that  have  been  read, 
must  know  that  we  are  indebted  to  the  Members  of  the  Council,  not  only  for  the 
selection  of  the  various  subjects,  but  also  of  the  people  to  write  them  ;  the  Members 
who  are  about  to  retire,  must  feel  therefore  that  indirectly  they  have  been  the 
source  of  communicating  very  valuable  information  to  our  profession.  I  therefore 
beg  to  second  the  motion  which  the  NoWe  Lord  has  proposed. 

I  The  Eesolution  was  then  put  from  the  Chair,  and  was  carried 
unanimously. 

VI.  Admiral  Sir  Henry  Codrington,  K.C.B. — 

Yery  few  w^ords  are  required  for  a  Eesolution  of  this  kind.    I  have  to  propose — 

"  That  the  thanks  of  this  Meeting  be  given  to  the  Auditors  for  their  valuable 
services,  and  that  the  following  gentlemen  be  elected  for  the  ensuing  year : — 

T.  Gr.  EiDGWAY,  Esq.,  for  Ee-election. 
Thomas  Smith,  Esq. 
Captain  J.  E.  A.  Dolby." 

The  Meeting  will  I  think  feel  that,  however  well  our  accounts  have  been  kept  (and 
they  certainly  have  been  well  kept,  and  very  successfully  brought  before  us), 
something  more  is  wanted,  namely,  that  they  shall  be  well  audited.  This  duty  has 
been  well  performed  by  these  gentlemen,  and  it  is  due  to  them  that  we  should 
thank  them.  I  therefore  have  great  pleasure  in  proposing  that  the  thanks  of  this 
Meeting  be  given  to  the  Auditors  who  have  served  us  so  well,  and  j^ropose  that  they 
be  elected  Auditors  for  the  ensuing  year. 


The  Eesolution  having  been  seconded  b}-  General  Craufurd,  was 
put  from  the  Chair,  and  was  carried  unanimously 
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The  Chairman — 

Grentlemen,  we  liave  heard  to  day  tliat  it  is  the  intention  of  the  Council, — and  it 
lias  been  submitted  to  tlie  Meeting, — to  grant  annually  a  Grold  Medal.  Tliat  Resolu- 
tion appears  fco  have  received  approval  from  all  here,  and  I  am  sure  it  does  not 
require  any  words  from  me  to  recommend  it.  I  believe  that  nothing  will  add  so 
much  to  the  interests  of  this  Institution,  and  so  much  to  the  character  of  the 
papers,  and  to  the  credit  of  those  gentlemen  who  will  have  the  honour  of  receiving 
that  Medal,  as  the  step  which  has  been  now  taken.  The  subject  for  the  Gold  Medal 
Essay  for  this  year  is  as  follows,  viz.  : — "  On  the  best  mode  of  providing  Recruits, 
.and  forming  Reserves,  for  the  British  Army ;  taking  into  consideration  its  varied 
duties  in  peace  and  war." 

The  Chair  having  been  taken  by  Colonel  Stephenson,  Chairman  of 
the  Council — 

Sir  William  Codrington  said — 

I  beg  to  propose  that  the  thanks  of  this  Meeting  be  given  to  Sir  Alexander 
Milne  for  his  kindness  in  attending  here  to-day  and  taking  the  Chair  at  our  Anni- 
versary Meeting.  We  have  generally  succeeded  at  our  Annual  Meetings  in  obtaining 
the  attendance  of  one  of  the  Cabinet  Ministers  connected  either  with  the  Army  or 
the  Navy,  to  identify  himself  with  the  well-being  of  this  Institution.  Yery  possibly 
on  the  present  occasion,  in  consequence  of  the  recent  change  in  the  Ministry  and  the 
pressure  of  public  business  on  the  First  Lord  of  the  Admiralty,  we  are  favoured 
with  the  presence  of  one  of  the  executive  officers  of  the  Navy.  I  am  sure  that  we 
thank  any  officer  of  his  ]]igli  rank,  who  takes  an  interest  in  the  Institution.  It  has 
won  its  way  by  sheer  w^ork,  that  is  to  say  by  doing  that  which  is  of  great  consequence 
to  the  profession,  namely,  by  free  discussion  on  all  subjects,  both  naval  and  military, 
— sometimes,  perhaps,  a  little  disagreeable  to  the  Government, — but  in  no  case,  I 
believe,  over-stepping  the  fair  bounds  of  discussion.  That  is  a  very  great  point  to 
be  maintained,  and  every  person  who  comes  here  to  lecture  should  feel  at  perfect 
liberty  to  give  his  opinion — even  though  differing  with  the  authorities — so  long  as  it 
is  done  in  a  gentlemanly  and  officer-like  manner.  I  need  not  detain  this  Meeting 
except  to  say,  that  we  hope  Sir  Alexander  Milne  rejDresents  the  head  of  the  Navy 
as  taking  an  interest  in  this  Institution.  I  have  no  doubt  that  he,  in  his  position 
as  one  of  the  Admiralty,  will  echo  my  feeling,  namely,  success  to  the  Institution. 
I  beg  to  propose  a  vote  of  thanks  to  Sir  Alexander  Milne. 

Sir  John  Hay. 

Mr.  Chairman,  my  Lords,  and  Grentlemen,  I  rise  to  second  the  Resolution 
which  has  just  been  proposed,  and  I  do  so  with  great  pleasure.  My  gallant 
friend  will  remember  that  we  cannot  always  have  Cabinet  Ministers  to  fulfil  the 
function  which  has  been  so  ably  performed  by  Sir  Alexander  Milne  to-day ;  and  I 
Tenture  to  say  that  there  is  a  feeling  in  this  Institution,  that  however  glad  we  may 
be  to  see  distinguished  Ministers  of  State  here,  we  are  equally  glad,  and  quite  as 
proud  of  our  profession,  when  w^e  see  here  distinguished  officers  like  the  gallant 
General  who  has  proposed  the  resolution,  w^ho  has  distinguished  himself  in 
the  field,  or  my  equally  distinguished  friend.  Sir  Alexander  Milne,  who  at  sea  and 
in  the  administration  of  this  country,  has  shown  what  the  officers  of  the  Army  and 
Navy  can  do,  both  in  civil  life  and  on  active  service.  I  am  quite  sure  that  he  will 
■speak  also  on  behalf  of  my  Right  Honourable  friend,  Mr.  Ward  Hunt,  in  stating 
that  the  practical  information  (derived  from  PajDcrs  and  discussions)  afforded  to  the 
Government  by  this  Institution,  will  be  gratefully  received  by  him.  I  therefore 
second  my  honourable  and  gallant  friend  in  proposing  a  vote  of  thanks  to  Sir 
Alexander  Milne  for  the  way  in  which  he  has  performed  his  duty  here  to-day;  and  I 
trust  that  he,  in  the  Administration,  will  do  his  best  to  get  that  site  which  the 
gallant  general  (Sir  Alexander  Hamilton-Gordon)  has  said  is  already  proposed  on 
certain  plans,  for  submission  to  her  Majesty's  Government. 

The  Eesolution  was  then  put  from  the  Chair  and  was  carried  with 
^icclamation. 
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Sir  Alexander  Milne — 

My  Lords  and  Grentlemen,  I  beg  to  tliank  you  for  tlio  lionour  you  have  done 
me  in  according  me  a  vote  of  thanks.  I  can  only  say  that  I  am  exceedingly  grateful 
to  the  Council  for  having  done  me  the  honour  of  asking  me  to  preside  on  this  occa- 
sion. I  accepted  that  invitation  with  the  greatest  pleasure ;  because,  though  I  have 
not  been  participating  as  an  active  Member  in  this  Institution,  yet  it  is  one  that  I 
have  for  years  advocated  as  one  of  the  most  useful  and  practical  for  both 
Services.  I  have  read  with  great  attention,  and  with  much  interest,  the  valuable 
-Journals  which  are  published  here.  They  contain  matters  of  public  interest 
both  for  the  Army  and  Navy,  as  well  as  for  civil  life,  and  I  can  certainly 
<joncur  in  all  that  has  been  said  to-day  about  our  being  under  a  deep  obligation 
to  the  authors  of  those  Papers  for  the  address  which  they  have  displayed,  and 
for  the  ability  with  which  they  have  written  them.  But  the  usefulness  of  this 
Establishment  is  not  confined  to  the  discussions  which  take  place  here.  I  agree 
in  every  word  which  the  gallant  Greneral  said  with  regard  to  free  discussion. 
I  think  it  is  for  the  interest  of  our  professions  that  those  who  come  here  should 
■clearly  and  explicitly  state  their  views  in  that  straightforward  manner  which 
cannot  be  objectionable  to  any  Grovernment.  Besides  the  privilege  of  the 
Lectm'es,  Members  of  this  Institution  have  access  to  what  is  perhaps  the  finest 
professional  library  in  the  country.  It  is  a  great  credit  to  the  Members  of  the 
Council,  and  to  those  who  have  passed  years  in  the  discharge  of  their  duties  here, 
that  this  Establishment  has  been  raised  to  the  position  w^hich  it  now  holds,  that  it 
has  the  finest  library  in  the  country,  that  it  receives  from  foreign  nations  their  prin- 
cipal works,  and  that  both  the  War  Office  and  the  Admiralty  are  ready  to  come 
forward  to  render  such  assistance  as  they  can  in  the  way  of  books  and  charts. 
There  is  another  way  in  w^hich  this  Institution  exercises  a  widespread  infiuence.  I 
believe  that  the  Papers  published  here,  have  great  influence  in  our  respective  profes- 
.sions  ;  and  I  find  that  the  junior  officers  of  the  Fleet  have  themselves  established  at 
Portsmouth  a  professional  association  founded  on  the  principles  of  the  Royal 
United  Service  Institution.  They  have  united  together  for  the  purpose  of  discussing 
matters  connected  with  the  Service,  and  have  published  journals  in  the  same  manner 
:as  this  Institution  has  done.  But  they  have  gone  further — they  have  not  yet  come 
to  a  Grold  Medal — but  even  in  their  infancy  they  offered  a  prize  of  £50  for  the  best 
Essay  on  Naval  Evolutions  and  Naval  Tactics.  I  think  their  having  taken  this  step 
.60  creditable  to  those  young  men,  that  I  take  this  opportunity  of  mentioning  the 
^subject  with  great  pleasure  and  satisfaction.  Thirteen  Essays  were  sent  in,  and  I 
was  asked,  in  conjunction  with  Sir  Cooper  Key  and  Admiral  E-yder,  to  decide  which 
was  the  best.  Alter  considerable  labour  and  time,  we  found  that  the  Essay  written 
by  Lieut.  Noel  of  the  Navy,  now  serving  in  the  "  Active,"  on  the  coast  of  Africa, 
merited  the  prize,  and  it  has  accordingly  been  awarded  to  that  officer.  I  have 
pleasure  in  mentioning  that,  because  the  Essay,  which  is  now  printed,  does  him  great 
■credit ;  and  I  also  take  the  opportunity  of  referring  to  the  subject  as  showing  the 
influence  that  this  Institution  has  over  the  professional  officers  of  the  Navy,  and  I 
believe  of  the  Army  also.  I  have  to  return  you  thanks  for  the  compliment  paid  to 
me,  and  to  assure  you  that  my  desire  and  my  anxiety  have  been  to  forward  the 
interests  of  our  respective  professions,  and  also  to  do  all  I  could  for  this  Institution. 
Before  I  resume  my  seat,  I  should  allude  in  a  few  words  to  some  changes  which 
appear  to  have  taken  place.  We  have  to  regret  the  loss  of  two  distinguished 
officers — one  of  the  Navy  and  one  of  the  Army.  I  think  it  would  be  unbecoming 
on  my  part  in  returning  thanks  for  the  lionour  you  have  done  me,  if  I  did  not 
express  a  word  of  regret  in  your  name  for  the  loss  of  Admiral  the  Earl  of  Hardwicke, 
who  was  a  Yice-Patron,  and  also  of  a  personal  friend  of  my  own,  well  known  to 
you  all,  Greneral  Fox,  late  Colonel  of  the  57th  Regiment. 

I  trust  that  you  will  accept  my  thanks  for  the  honour  you  have  done  me. 
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NAMES  OF  MEMBERS 

WHO  JOINED  THE  INSTITUTION"  BETWEEN  THE  26th  JUNE  AND 

31sT  DECEMBER,  1873. 


Life. 


Wilson,  Belforcl  H.,   Sub-Lieut.  13tli 

Hussars. 
Wood,  Hon.  F.  L.,  Capt.  E.N. 
Douglas,  Charles,  Colonel  B.A. 
Bray,  G-.  E.  C,  Lieut.-Col.  96tli  Regt. 
Startin,  R.  F.  P.,  Lieut.  10th  Hussars. 
Walker.  H.  Chesshyre,  Lieut.  R.A. 
Boyd,  Archcl,  D.,  Capt.  1st  Roy.  E.^Mid- 

dlesex  Mil. 
Arthur,  Albert  E.,  Midshipman  R.N. 
Sanderson,  Patrick,  Capt.  2nd  Rl.  N.  B. 

Dragoons. 
Brown,  W.  E.,  Lieut.  15th  Regt. 


Sapieha,  J.  P.   A.  Prince,  Lieut.  5th 

Dragoon  Guards. 
Armstrong,  Sir  Alexander,  K.C.B.,  M.D., 

LL.D.,  F.R.S.,  &c. 
Gloag,  A.  R.,  Colonel  R.A. 
Vyse,  E.  Howard,  Colonel  3rd  Hussars. 
Beamish,  Caulfield  F.,  Captain  late  45th 

Regt. 

Lumsden,  P.  S.,  C.B.,  C.S.L,  Col.  Bengal 

Staff  Corps. 
Currie,  Wm.,  of  Linthill,  Lieut.  lateEdin. 

Militia. 

Crawford,  Alex,  de  C,  Lieut.  R.N. 


Annual. 


Cope,  Sir  Wm.  H.  Bart.,  late  Lieut.  Rifle 
Brigade. 

Johnston,   Alex.  Campbell,   Esq.,  late 

Govr.  Hong  Kong. 
Crookshank,  Arthur,  Capt.  Bengal  Staff 

Corps. 

Bradshaw,  R.  A.,  Captain  R.N. 

Bradshaw,  F.  Boyd,  Lieut.  13th  Regt. 

Wace,  R.,  Lieut.  R.A. 

MacFarlan,  D.,  Lieut.-Col.  R.H.A. 

Brunei,  Alfred,  Lieut.-Col.  Canadian 
Active  Mil. 

Inglis,  R.  W.,  Lieut.  London  Irish  R.V. 

Codrington,  Alfred  E.,  Sub. -Lieut.  Cold- 
stream Gdw^. 

Jephson,  Alfred,  Lieut.  R.N. 

Loch,  William,  Capt.  19th  Bengal  Cav. 

Eyre,  F.  V.,  Major  R.A. 

Milner,  Joseph,  Midshipman  R.N. 

Ross,  of  BLidensburg,  J.  F.  G.,  Lieut. 
Coldstream  Guards. 

Samson,  A.  M.  W.,  Capt.  1st  W.  1.  Regt. 

Woods,  J.  A.,  Major  h.p.  Madras  Army. 

Oldneld,  Geo.  T.,  Capt.  Roy.  Lond.  Mil. 

Hutton,  C.  M.,  Sub-Lieut.  52nd  Regt. 

Hardtman-Berkeley,  J.  H.,  Lieut.  83rd 
Regt. 

Wirgman,  Theodore,  Colonel  late  6th 

Dragoons. 
Lazcnby,  James,  Major  lOOtli  Regt. 


Stawell,  Geo.  D.,  Lieut.  11th  Regt. 
Walkey,  R.,  Captain  R.A. 
Neilson,  W.  M.,  Lieut.-Col.  25th  Lanark 
R.V. 

Nugent,  Andrew,  Lieut.-Col.  2nd  Royal 

N.B.  Dragoons. 
Scott,  Geo.  T.,  Lieut.  2nd  Royal  N.B. 

Dragoons. 

Alexander,  Hon.  W.  P.,  Lieut.  2nd  Rl. 

N.B  Dragoons. 
Farquhar,  F.  G.,  Capt.  2nd  Royal  N.B. 

Dragoons. 

Henry,  J.  L.  Y.,  Lieut.  2nd  Royal  N.B. 
Dragoons. 

Frimstone,  W.  F.,  Lieut.  2nd  Royal  N.B. 
Dragoons. 

Dohcrty,  Chas.  W  O.,  Lieut.  2nd  Royal 

N.B.  Dragoons. 
Russell,  Hon.  Geo.  W.  G.,  Lieut.  9th 

Royal  Lancers. 
Moore,  John,  Lieut.  Gth  Dragoon  Gds. 
McMahon,  Alex.  R.,  Lieut.-Col.  Madras 

Staff  Corps. 
Huntingford,  E.  W.,  Lieut.  1st  West 

India  Regt. 
Chur.hill,  Lord  E.  S.,  Lieut.  Isle  of  W. 

Militia. 

Prior,  H.  Wallis,  Lieut.  Slst  Regt. 
Twemlow,  Edw.  D'O,  Capt.  R.E. 
Dayis,  John,  Capt.  2nd  Surrey  Mil. 
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Annual  Members — continued. 


Thompson,  E.  T.  Capt.  56tli  Eept. 
Kellie,  Robt.  H.,  Lieut.  82nd  Rogt. 
Berkeley,  George,  Esq.,  Governor,  West 
Afriea. 

Dunne,  T.  J.  B.,  Lieut.  2nd  Queen's 
Regiment. 

Johnson,  H.  J.,  Lieut.  80th  Regt. 

Thurlow,  E.  II.,  Lieut.  60th  Rifles. 

Mortimer,  C.  L.,  Lieut.  1th.  RL  Fu2iHers. 

Borton,  A.  C,  Lieut.  13th  Regt. 

Wavell,  A.  G-.  Lieut.  9th  Regt. 

Grogan,  E.  G-.,  Lieut.  42nd  Highlanders. 

Rickards,  A.  W.  L.,  Lieut.  1st  El.  Scots 
Regiment. 

Randolph,  Edmund,  Lieut.  69th  Regt. 

St.  Clair,  J.  L.  C,  Lt.  91st  Highlanders. 

Onslow,  W.  W.  R.,  Lieut.  12th  Regt. 

Slack,  James,  Lieut.  Adj.  School  of  Mus- 
ketry. 

Warren,  John,  Capt.  IS".  Mayo  Mil. 
Coppinger,  T.  S.,  Lieut.  11th  Regt. 
Dawes,  Thomas,  Capt.  Beng.  Staif  Corps. 
Duckett,  W.  M.,  Lieut.  21st  Regt. 
Kelly,  J.  G.,  Lieut.  Bengal  Staff  Corps. 
Cautley,  George,  Major- General  Unatt. 
Eitzroy,  E.,  Major  R.A. 


Whitwell,  John,  M.P.,  Lt.-Col.  West- 
moreland R.y. 

Hunt,  W.  G.  E.,  Assist.-Paymaster  R.jN". 

Blackett,  E.  U.,  Lieut.  R.A. 

Johnstone,  M.  Geo.  Lieut.  2nd  RL  X.B. 
Dragoons. 

D'Aguilar,  Charles  L.,  C.B.,  Major-Gen. 
R.A. 

Cameron,  J.  C,  M.D.,  D.  1.   G.  of 

Hospitals. 
Gosling,  W.  C.  E.,  Colonel  R.H.A. 
Prattent,  E.  M.,  Captain  R.N. 
Innes,  Percival  R.,  Lt.-Col.  late  Indian 

Army. 

McCausland,  M.  E.  H.,  Capt.  R.A. 
Mackenzie,  John  Kenneth,  Lieut. -Col. 
Unatt. 

White,  David,  Lieut.  R.jN'.R.,  late  Indian 
Navy. 

Eawkes,  Wilmot  H.,  Lieut.  R.N. 
Gordon,  C.  S.  S.  Evans,  Col.,  Gov.  R.Y. 
Hospital. 

Leake,  H.,  Capt.  East  York  Mil.,  late 

70th  Regt. 
Harvey,  E.,  Capt.  R.E. 
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ADDITIONS  TO  THE  LIBRARY  AND  MUSEUM 

DURING  1873. 


LIBRARY. 


Where  London  is  the  place  of  JPuhlicatio7i,  the  word  London  is  omitted. 
Where  no  size  of  Volume  is  mentioned^  the  Work  is  in  8vo. 


BOOKS  PEESENTED. 


Adams,  W.  Marsham,  Esq.  Handbook  of 
the  Coelometer.    Pamph.  n.d. 

Ditto.  Handbook  of  the  Mensura- 
tor.    Pamph.  n.d. 

Ditto.  Outhnes  of  Geometry,  or  the 
motion  of  a  point,  an  introduction  to 
Euchd's  Elements.  3rd  Eeyised 
Edition,  n.d. 

Ditto.  The  Problem  of  Pythagoras. 

The  Author. 

Admiralty.    Orders  in  Council.  Vols. 

I,  II,  III.  1856-64-73. 
Almanac,  The  Nautical,  for  1876-77. 

The  Lords  of  the  AdmiraUij. 
Andeeson,  Capt.  A.   Pioneers.  Pamph. 
1873.  The  Author. 

Ditto.  W.  S-  Feathering  Propellor, 
Pamph.  1873. 

Ditto.  Eqiiilibrio  Cabin  and  Couches 
to  counteract  the  rolling,  pitching  and 
other  motions  of  a  Ship  at  Sea.  Pamph. 
1873. 

Tlie  Author. 

Andeew,  W.  p.,  Esq.  On  the  comple- 
tion of  the  Pailway  System  of  the 
Valley  of  the  Indus.    Pamph.  1869. 

The  Author. 

Anof.  The  March  of  an  Army  Corps. 
Pamph.  1873. 

Anon. 

Ditto.  The  War  Office  and  the 
Yokniteer  Force.    Pamph.  1873. 

Anon. 

Aemies.  Summary  account  and  military 
character  of  the  dilFerent  European 
Armies  engaged  in  the  late  War,  with 
a  parallel  of  the  policy,  power,  and 
means  of  the  ancient  and  modern 
French.    1803.  _  ' 

Col.  Sir  Ch.  J.  J.  SamiltoUy 
Bart,  C.B. 

Aemt  Estimates  from  1801  to  1872. 
Fol. 

The  Secretary  of  State  for  War. 


Attsteia,  The  Armed  Strength  of. 
Part  I.  1873.  By  Captain  W.  C. 
Cooke,  22nd  Regiment. 

The  Secretary  of  State  for  War. 
Ditto.  Der  Krieg  in  ItaHen,  1859. 
Nach  den  Feld-Acten  und  anderen 
authentischen  Quellen  bearbeitet  durch 
das  k.  k.  Greneralstabs-Bureau  fur 
Kriegs  -  Geschichte.  Erster  Band. 
Wien,  1872. 

The  Chief  of  the  Staff,  Vienna. 

Basheoeth,  Francis,  B.D.  A  Mathe- 
matical Treatise  on  the  Motion  of  Pro- 
jectiles, founded  chiefly  on  the  results 
of  experiments  made  with  the  Author's 
Chronograph.  1873. 

The  Author, 

Bengal.  Medical  Report.  NatiyeArmy^ 
1870-71.  Fol. 

K.  McLeod,  Lsq.,  A.M.,  M.V. 
Beemuda,    Sanitary    Report    on  the 
Colony  of,  1872.  ito.  Hamilton,  1873. 

Gen.  Lefroy,  C.B.,  JR.A. 
BeeneeS,  E.  a.     Chatham  Dockyard 
Extension  Works.    Fol.  1872. 

The  Commandant, 
School  of  Military  Llngineeringy 
Chatham. 

BoAED  OE  Teade.  Passage  Table  and 
General  Sailing  Directions.  Compiled 
by  Admiral  Fitzroy,  F.R.S.,  1859. 

The  Board  of  Trade, 

Bombay.  Tables  of  Routes  and  Stages 
through  the  Territories  under  the  Pre- 
sidency of  Bombay.  4to.  Bombay, 
1851. 

C.  JR.  MarJcliam,  Lsq.,  C.B. 
Boebst^dt,  Col.  A.,  and  Dwyee,  Major 
F.    The  Franco-German  War  to  the 
catastrophe  of  Sedan  and  the  fall  of 
Strassburg.  1873. 

The  Authors. 

BowEE,  J.  Lt.-Col.  Mounted  Riflemen. 
Pamph.    fi.d.  The  Author. 
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Beassey,  T.,  M.P.  Our  Naval  KeBerves 
and  Coast  Volunteers.  Suggestions 
for  increasing  our  E/Cserves  of  Seamen 
without  adding  to  the  public  charge. 
Pamph.  1871. 

Ditto.  Recent  Naval  Administratioii. 
Pamph.  1871. 

Ditto.  The  Organization  of  the 
Rojal  Naval  Artillery  Volunteers  ex- 
plained.  Pamph.  1874. 

The  Autlior. 

Bettten,  Pashlej.  Pebble  Powder  and 
cheaper  Gruns.    Pamph.  1873. 

The  Author. 

BucKE,  Ch.  The  Life  of  John  Duke  of 
Marlboro'.  1839. 

BuENs'  Naval  and  Military  Technical 
Dictionary.    4th  Edition.  1863. 

T.  D.  Sullivan,  Usq. 

Campaign,  Franco-German,  1870-71. 
1st  Part.  1,  2,  3  Sections.  Trans- 
lated by  Captain  P.  C.  H.  Clarke, 
B.A. 

The  Secretary  of  State  for  War. 
Canada.    Parliamentary  Debates.  3rd 
and  4th  Session.    Ottawa.    2  Vols. 
1870-71. 

Ditto.  The  Year  Book  and  Almanac 
of  Canada  for  1872-73. 

Ditto.  Coffin,  W.  F,  1812.  The 
War  and  its  Moral ;  a  Canadian 
Chronicle.    Montreal,  1864. 

Ditto.  Canniff,W.  A  Manual  of  the 
principles  of  Surgery  based  on  Patho- 
logy, for  Study.    Philadelphia.  1866. 
Ditto.    Eeport  of  Fisheries,  1872. 
AlphcBus  Todd,  JEJsq., 
Government  Librarian,  Ottawa, 
Ditto.  Public  Accounts  for  the  year 
1872.    Ottawa.  1873. 

J.  B.  Stanton,  JEsq.,  Ottaiaa, 
Ditto.    Eeport  on  the  State  of  the 
Militia  in  Canada.  1872. 

Ditto.    Census  1870-71.    Vol.  1. 
Ditto.    Memoranda  on  the  Militia 
System  of  Canada.  By  Colonel  Fletcher, 
Scots  Fusilier  Guards,  Military  Secre- 
tary to  H.  E.  the  Governor- General. 
Colonel  Fletcher,  Scots  Fusilier  Guards^ 
Military  Sec,  S^c. 
Ditto-    A  short  authentic  Account 
of  the  Expedition  against  Q.uebec,  in 
the  year  1759,  under   command  of 
Major- General  James  Wolfe. 

L.  and  S.  Society,  Quehec. 
Catalogues.  London  International  Ex- 
hibition Official  Catalogue.   Fine  Arts 
and  Industrial  Department.    1  Vol. 
1873. 

Vienna  Exhibition.  The  British 
Section  1873.  4to. 


The  American  Department.  4to, 
1873. 

Fdmtmd  Ji>linson,  Fsq.,  F.S.S^ 
Ditto.    Of  the  Great  Exhibition  of 
1851.    3  vols.  1851. 

W.  Long  Wrey,  Fsq, 
CnELSEA.     Papers  illustrative  of  the 
Origin  and  Early  History  of  the  Eoyal 
Hospital.  1872. 

General  JIutt, 

China.  Gunnery  Instructions  for  the 
British  Navy.  Translated  into  tlie 
Chinese  Language  by  Mr.  Fiyer  of 
Shanghai,  and  printed  at  the  Press  of 
the  Kiangnan  Arsenal.  3  vols.  Folio. 
n.d.  John  Bourne,  Fsq, 

Claeke,  F.  C.  II.,  Capt.  E.  A.  The 
Franco-German  War.  1st  Part.  1st 
Section.    The  events  in  July. 

2nd  Section.    Events  on  the  eve  of 
the  Battles  of  Worth  and  Spicheren. 
The  Secretary  of  State  for  War, 

COLEEIDGE,  H.  N.  Six  months  in  the 
West  Indies  in  1825.  3rd  Edition. 
1832.  T.  D.  Sullivan,  Fsq, 

COLLEN,  E.  H.  H.,  Lt.  E.A.  The  British 
Army  and  its  Eeserves ;  a  plan  for 
connecting  the  Battalions  of  the  Line^ 
Militia,  and  Volunteers.  Calcutta^ 
1870. 

Ditto.      The    establishment  and 
organization  of  an  Arsenal.  Pamph. 

The  Author. 

CoLOMB,  p.  H.,  Capt.  E.N.  Speculations 
as  to  Naval  Eetirement ;  a  Letter  to 
the  Hon.  C.  Hanbury  Tracey,  M.P. 
Pamph.  1873. 

The  Author, 

Ceealock,  Hope,  Col.,  C.B.  Foreign 
Politics  and  England's  Foreign  Policy. 
Pamph.  1873. 

The  Author. 

Ceozviwelliana.  a  chronological  detail 
of  events  in  which  Oliver  Cromwell 
was  engaged  from  the  year  1642  to  hi& 
death,  1658,  with  a  continuation  of 
other  transactions  to  the  Eestoration. 
Fol.    Westminster,  1810. 

J.  W.Fleming, Fsq.,  F.B.C.S., 
Surgeon-JSlajor,  late  4ith  L).  Gds. 
Ceoudace,  W.  S.   The  Ordnance  Night 
Sight  Vane.    Pamph.   Dundee,  1873. 

The  Author. 

De  la  Peeouse,  J.  F.  G.    A  Voyage 

round  the  World  in  the  years  1785- 

86-87-88.    3  vols.  1798. 

Lieut.  Harris,  R.N. 
De  Segtje,   Count.      History   of  the 

Expedition  to  Eussia.    2  vols.  7th 

edition,  1836. 

T.  J).  Sullivan,  Fsq. 


XVl 


PROCEEDINGS  OF  THE  FORTY-THIRD  ANNIVERSARY  MEETING. 


DiCTIONNAIRE  DES  BaTAILLES.     3  vols. 

Paris,  1808. 

3£rs.  R.  B.  Croft, 
of  Great  Cozens,  Ware. 
DiSLERE,  M.  P.    La  Marino  Cuirassee. 
Paris,  1873. 

The  Author. 

Dolby,  J.  E.  A.  Tlie  Journal  of  tlio 
jEoiiseliolcl  Brigade  for  1862. 

'  Surgeon-Major  'Fleming. 
Douglas,  W.  B.    New  Zealand.  Plate 
and  description  of  Ids  Boat-disengaging 
Apparatus.    Otago,  1871. 

The  Inventor. 

Drake,  Sir  Francis,  The  Life  of.  1828. 

Mrs.  R.  B.  Croft. 

Drtjitt,  B.  Beport  on  the  Cheap  Wines 
from  France,  Grermany,  Italy,  Austria, 
Greece,  Hungary,  and  Australia ; 
their  use  in  diet  and  medicine.  1873. 

Edgar.  Genealogical  collections  con- 
cerning the  Scottibh  Home  of  Edgar. 
Printed  for  the  Grampian  Club.  4to. 
1873. 

Surgeon- Mojo r  Fie ming. 
Education.    The  joint  education  of  the 
Artillery  and  Engineers  injurious  to 
the  public  service.     Pamph.  1873. 

Messrs.  Parker. 
Egypt.  La  loi  de  la  guerre,  codification 
preparee  ^  I'usage   des   Officiers  de 
I'Armee    Egyptienne.      Caire,  1870. 
General  Scott,  Ch  ief  of  the  Staf 
Fgyptian  Army. 
Elcho,    Lord.       Correspondence  on 
Mounted   Biflemen.     16mo.  1873. 

The  Writer. 

Eteritt,  Captain  H.  Proposed  system 
for  directing  and  converging  the  fire 
of  heavy  Guns  fitted  with  cogged 
racers  in  broadside  ships.  Pamph. 
Portsmouth,  1873. 

The  Author. 

Eayrer,  J.,  M.D.,  C.S.L,  F.B.S.E.  The 

Thanatophidia  of  India,  being  a 
description  of  the  Yenomous  Snakes  of 
the  Indian  Peninsula,  with  an  account 
of  the  influence  of  their  poison  on  life, 
and  a  series  of  experiments.  Folio. 
1872. 

Surgeon-Major  Fleming. 
Fournier,  F.    Deviations  des  Compas. 
Paris,  1873. 

M.  le  Capitaine  Veron, 
Attache  Naval  a  VFmhassade 
de  France. 
Fox,   Captain  Loftus.     The  Major's 
Manual  and  Marker's  Guide  with  the 
Half  Battalion  System.  1873. 

The  Author. 

France,  Ecole   Kavale.     Ire  Ann6e 


d'Etudes,  Annee  Scolaire,  1871-72. 
Astronomic  et  Navigation.  Brest,  n.  d. 
4to. 

France.  Guide  du  Marin,  resum6  des 
connaissances  les  plus  utiles  aux 
Marins.    2  vols.    Paris,  1863. 

Gadaud,  L.  L'Artillerie  de  la  Marine 
Fran9aise  en  1872.    Paris,  1873. 

M.  le  Capitaine  Veron. 

Gawler,  J.  C,  Col.  Sikhim,  with  Hints 
on  Mountain  and  Jungle  warfare. 
1873. 

The  Author. 

Geary,  H.,  Le  G.  Major,  B.A.  An 
endeavour  to  determine  a  tactical 
basis  for  the  Artillery  of  England. 
Pamph.    Woolwich,  1873. 

The  Author. 

GOODENOUGH,  W.  H.,  Col.,  B.A. 
LB.  Austrian  Artillery  Field  Exercise. 
Parts  3  and  7.  Vienna,  1871.  Wool- 
wich, 1872. 

The  Translator, 
GORDOI^-,  Alex.,  M.D.,  C.B.    The  Admi- 
nistrative Services  during  the  Franco- 
Prussian  War.  Pamph. 

The  Author. 

Graham,  Lumley,  Col.  Studies  in  the 
new  tactics  of  Infantry  by  Major  W. 
von  Scherfi*.  1873. 

The  Translator, 
Grant,  Sir  Hope,  Gen.  Memorandum 
for  the  guidance  of  Cavalry  employed 
in  Outpost  Duty  at  Aldershot.  1872. 

The  Writer. 

Green,  Col.  Sir  Henry.  The  defence  of 
the  N.W.  frontier  of  India,  with 
reference  to  the  advance  of  Bussia  in 
Central  Asia.   Pamph.  1873. 

The  Author, 

Grehak,  a.  La  France  Maritime.  4  vols, 
in  2.    4to.    Paris,  1853. 

Com.  W.  H.  Breton,  E.N, 
Gunnery,  A  Manual  of  Naval.  1873. 

Com.  C.  Bridge,  R.N. 
Hamilton,  W.  J.    Military  Industrial 
Training  Schools.    Pamph.  1873. 

The  Author, 

Harbord,  The  Bev.  J.  B.  Glossary  of 
Navigation.  1873. 

The  Author. 

Hastings,  Marquess  of.  Summary  of 
the  administration  of  the  Indian  Go- 
vernment, from  October  1813  to  Ja- 
nuary 1823.    London,  1824. 

W.  F.  Higgins,  Fsq. 

Henfrey,  H.  W.  Numismata  Crom- 
welliana,  or  the  Medallic  History  of 
Oliver  Cromwell,  illustrated  bv  his 
Coins.    Part  1.  1873. 

Surgeon-Major  Fleming. 
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Home,  Capt.,  R.E.  Reforms  in  the 
French  Army.  Part  1.  The  Law  of 
E/ecruiting.  1872. 

Ditto.  A  Precis  of  Modern  Tactics. 
1873. 

The  Secretary  of  State  for  War, 
HosEASON,  J.  C,  Capt.,  R.N.  Remarks 
on  the  late  War  with  Russia,  together 
■with  Plans  for  tlie  attack  of  Cronstadt, 
Sweaborg,  and  ITelsingfors,  with  an 
Appendix  and  Map.  1857. 

Ditto.  Remarks  on  the  Channel 
Passage,  and  on  the  paramount  im- 
portance of  Dover  for  offensive  and 
defensive  warfare.    Pamph.  1873. 

The  Author. 

Hythe.  School  of  Musketry.  Annual 
Reports,  1869-70-71,  to  complete 
series. 

Ditto.  Class  Book  for  the  School 
of  Musketry,  prepared  for  the  use  of 
Officers  by  Col.  E.  C.  Wilford.  4to. 
Hythe,  1861. 

Ca^t.  Thompson,  66th  "Reg.^ 
Capt.  Inst.,  School  of  Muslcetry. 
India.  The  Mutiny  of  the  Bengal  Army. 
1858. 

Capt.  T.  St.  Qidniln  Clutterhiiclc. 
Ditto.     Leaves   from   a  Soldier's 
Pocket  Book,  being  thoughts  suggested 
during  the  Looshaie  Campaign.  By 
S.  N.  S. 

Anon. 

Ditto.  Distribution  of  H.  M.'s 
Troops  serving  in.    Fol.  1873. 

Messrs.  King  Sf  Co. 
Ditto.    Reflections  on  the  Govern- 
inent,  &c.,  of  Hindoos^-an,  and  a  short 
sketcli  of  the  History  of  Bengal,  from 
1739  to  1756.    Edinburgh,  1761. 

W.  F.  Rlggius,  Esq. 
Ditto.    The  Bengal  Army  List,  No. 
33,   corrected   to   15th  April,  1857. 
Calcutta,  1857. 

N.B. — The  date  and  place  of  Mutiny 
of  every  regiment,  and  the  cause  (thus 
"killed,"  ''died")  which  rendered  each 
Officer  non-effisctive,  are  carefully 
recorded. 

Caj^fain  Plaiifair,  107 th  Hegiment. 
Infantry  Sw^ord  Exercise.  1819. 

Captain  Tupper,  F.S.A. 
Kelly,  Christopher.     History  of  the 
French  Revolution,  and  of  the  Wars 
produced  bv  that  memorable  event. 
2  vols.    4to':  1819. 

Surgeon- Major  Flem  ing. 
JiiRKALDY^  David.     Experimental  En- 
quiry into  the  mechanical  properties 
cf  Eager st a  Steel.    4to.  1873. 

The  Author. 


Knox,  Robert.  The  History  of  Ceylon 
from  the  earliest  period  to  the  year 
1815.    4to.  1817. 

Surgeon-Major  Fleming. 

Leslie,  Professor,  Jameson,  Professor, 
Murray,  Hugh.  Narrative  of  Dis- 
covery and  Adventure  in  the  Polar 
Seas  and  Regions.    Edinburgh,  1830. 

T.  T>.  Sullivan,  Fsq. 
Lists.    Army,  1766,  Navy,  1779. 

General  Mc  Cleverly. 
Low,  C.  R.,  Lieut.  I.N.    G-reat  Battles 
of  the  Britisli  Navy.  1872. 

The  Author. 

Macdonell,  a.,  Major- Greneral,  C.B. 
Notes  on  the  Movements  of  large 
bodies  of  Troops,  with  Marching 
Manoeuvres,  cliaracteristics  of  the 
Three  Arms,  and  Advanced  and  Rear 
Guards,  and  Outposts,  1872. 

The  Author. 

Macerone,  F.  Defensive  Instructions 
for  the  People,  containing  the  new 
and  improved  combination  of  Arms 
called  Foot  Lancers,  Street  and  House 
Fighting,  and  Field  Fortification. 
1830. 

Col.  Sir  Ch.  J.  J.  Hamilton,  Bart.,  C.B. 
Macgregor,  J.  M.  P.    The  History  of 
the  British  Empire  from  the  Acces- 
sion of  James  the  1st.    2  vols.  1852. 

Surgeon-Major  Fleming. 
Mallet,    Robert,    F.R.S.  Yolcanic 
Energy,  an   attempt  to   develop  its 
true  Origin  and  Cosmical  Relations. 
4to.  1873. 

The  Author. 

Malton,  W.  D.,  Captain.  Duties  of 
Officers  and  Markers  in  Battalion, 
together  with  the  Movements  of  the 
Colour  Party,  1873. 

Ditto.  D  uties  of  Officers  and  Mar- 
kers in  Battalion,  1873 

Ditto.  Brigade  Drill,  and  the  Memo- 
randum on  Attack  Formations. 
Revised  edition.  1873. 

Ditto.  Elementary  Drill.  Revised 
edition.    1873.    3  vols,  in  Case. 

N.B. — The  above  are  in  accordance 
with  the  "  Fu^ld  Exercise  and  Evolu- 
tions of  Infantry." 

The  Author. 

Marshall,  J.,  Lieut.  Narrative  of  the 
Naval  Operations  in  Ava  during  the 
Burmese  War  in  the  years  1824-5-6. 
1830. 

T.  D.  Sullivan,  Fsq. 
Meteorology'.    Report  of  the  Meteoro- 
logical Reporter  to  the  GoTernmcnt  of 
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Bengal,  1872.    Fol.    Calcutta,  1873. 

11.  F.  Blandford,  Fsq. 
MiCHELL,  B.  Memo,  on  the  Country  of 
the  Turcomans,  giving  an  account  o£ 
the  Russian  occupation  of  the  East 
Coast  of  the  Caspian,  with  a  Map, 
corrected  to  1873. 

The  Author. 

MiDDLETON,  Colonel.   Rules  for  Playing 
the  War  aame.    Pamph.  1873. 

The  Author. 

Military  Education.  The  First  Report 
on  the  Education  of  Officers.  1873. 
The  Secretary  of  State  for  War. 

Militia  Regulations.     War  Office, 
15th  July,  1853. 

Captain  Tapper. 
MoREis,  Y.    A  jS'arrative  of  the  Official 
Conduct  of  the  late  Governor  of  the 
Island  of  St.  Vincent  and  its  Depen- 
dencies. 1787. 

Surgeon-Major  Fleming. 
Mutiny  Act  and  Articles  of  War,  1838- 
41-2-3-1-5,  1851-1-5-7-8-9,  1860- 

1-  2-3-1-5-6-7-8-9,  1870-1. 

Captain  Heytvood. 

Ditto,  18G2. 

Captain  T upper. 
Mutiny.    The  History  of  the  Mutiny  at 
Spithead  and  the  Eore.  1842. 

T.  D.  Sullivan,  Fsq. 
INapier,  Sir  W.,  Lieut.-Greneral.  History 
of  G-eneral  Sir  Charles  Napier's  Ad- 
ministration of  Scinde  and  Campaign 
in  the  Cutchee  Hills.  1851. 

Ditto,  Defects  Civil  and  Military  of 
the  Indian  Government.  By  Lieut. - 
General  Sir  Charles  J.  Napier,  G.C.B. 
1853. 

Captain  T.  St.  Quintin  Clutterluch. 
I^AYAL  History  of  Great  Britain,  with  the 
Lives  of  the  most  illustrious  Admirals 
and  Commanders  from  the  Reign  of 
Queen  Elizabeth.    4  vols.  1758. 

Mrs.  R.  B.  Croft. 
Nayy.     Health  Reports,  1857-8-9-61- 

2-  9. 

Ditto,  ditto.  Abstracts,  1861-5-68- 
69-70. 

The  I)ireclor- General  Medical 
JDepartment  of  the  Navy. 
Ditto,  Admiralty  Manual  of  Scien- 
tific Inquiry.    4th  Edition.  1871. 

The  Lords  of  the  Admiralty. 
Newdegate,    Col.   E.  Experimental 
Tactics  of  Infantry  in  the  Year  1872. 

The  Author. 

New  South  Wales.    The  oldest  and 
richest   of  the   Australian  Colonies. 
By  Ch.  Robinson,  Sydney.  1873 
The  Government  of  Netv  South  Wales. 


Norton,  The  Hon.  Mrs.  A.  (edited  by). 
A  Residence  at  Sierra  Leone,  1849. 

Captain  Boughey  Burgess, 
O 'Byrne,  R.     Naval  History  of  Our 
Own  Times.    Eol.  1873. 

Ditto.  A  MiUtary  History  of  Our 
Own  Times.    Eol.  1873. 

The  Compiler > 
Orders,  Standing,  S.  P.  Guards.  1859. 

Captain  The  Hon.  P.  Methuen,  S.F.Gds. 
Parsons,  J.  S.,  Lieut.  K.N.  Nelsonian 
Reminiscences.  1843. 

S II )'g eon- Major  Fl eming. 
Paterson,  W.,  Major.  Notes  on  Mihtary 
Surveying  and  Reconnaissance.  2ncl 
edition.  1873. 

The  Author. 

Patterson,  John  Patterson.  The  Ad- 
ventures of,  with  Notices  of  the 
Officers  of  the  50th  or  Queen's  Own 
Regiment,  from  1807  to  1821.  1837. 

Surgeon-Major  Fleming. 
Pelly,  L.,  Captain.     The  Yiews  and 
Opinions  of  Brigadier-General  John 
Jacob,  C.B.    2nd  edition.  1858. 
Captain  T.  St.  Quintin  GlutterbucJc. 
Peninsula.  Recollections  of  the.  1824. 

Surgeon-Major  Fleming. 
Plimsoll,  S.,  M.P,     Our  Seamen.  Ad 
Appeal.  4to. 

W.  Stirling  Lacon,  Fsq^ 
Pole,  W.,  Dr.,  E.R.S.   On  the  Manufac- 
ture, Use,  and  Testing  of  Gas  for  Illu- 
mination.   Eol.  1873. 
The  Commandant  S.M.F.,  Chatham, 
Powell,  J.  Two  Years  in  the  Pontifical 
Zouaves.      A   Narrative   of  Travel,. 
Residence,   and    Experience   in  the 
Roman  States.  1871. 
Princep,  H.  T.    History  of  the  Political 
and  Military  Transactions   in  India 
during   the   Administration    of  the 
Marquess  of   Hastings,  1813 — 1823. 
2  vols.  1825. 

Surgeon-Major  Fleming, 
Raikes,  G.  a.,  Capt.    Militia  Reform^ 
with  special  reference  to  the  Militia 
Reserve,  and  the  new  Organization 
Scheme.  1873. 

The  Author, 

Records.  A  Historical  Record  of  the 
35th  Royal  Sussex  Regiment  of  Eoot, 
by  Capt.  Trimen,  late  35th.  South- 
ampton, 1873. 

The  Compiler, 
Ditto.    The  87th  Royal  Irish  Eusi- 
liers.  1853. 

Gen.  Sir  C.  Hastings  Doyle,  K.  CM.  G, 
Ditto.    Royal  Sherwood  Eoresters, 
or  Nott.  MiL    Capt.  A.  E.  Lawson 
Lowe.    1872.  The  Author. 
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Beg-tjlations,  Addenda  to  tlic  Grcneral. 
1836-39. 

Capt.  Tuppcr. 
Ditto.     For  H.M.  Indian  Troop 
Ships.    2nd  edition.    Revised  to  Oct. 
1873. 

The  Lords  of  the  Admiralty. 
Seilly,  E.,  CoL,  E.A.,  C.B.   Report  on 
the  French  Artillery,  1873.  1873. 

Ditto.  Report  on  the  material  at 
the  Vienna  Exhibition,  1873. 

Ditto.  Notes  of  a  Yisit  to  Berlin,  De- 
cember, 1872.  •2nd  edition.  1873.  Pam. 
The  Secretary  of  State  for  War. 
Reports,  Colonial,  1845-49.     8  vols. 
Bound. 

IV.  J.  Sigyins,  !Esq. 
RiDOTJT,  J.  B.  Lieut.     Some  practical 
information  regarding  the  Henri-Mar- 
tini Riile.  1873. 

The  Author. 

RoaERS,  C,  Rev.  Scotland,  Social  and 
Domestic.  Memorials  of  life  and 
manners  in  North  Britain.  Printed  for 
the  Grrampian  Club.  1869. 

Ditto.  Estimate  of  the  Scottish 
Nobility  during  the  minority  of 
James  VI.  Printed  for  the  Grampian 
Club.  1873. 

Ditto.  The  poetical  rem^ains  of 
King  Jam^es  I.  of  Scotland.  1873. 

Surg  eon- Major  Fleming. 
Rule  of  the  Road  at  Sea.    6  vols,  of 
Papers,  MS.  and  printed. 

W.  Stirling  Lacon^  Esq. 
Russell,  Michael,  the  Rev.    Nubia  and 
Abyssinia.    Edin.,  1833. 

T.  D.  Sullivan,  JEsq. 
Russia.  A  Catalogue  of  the  contents  of 
the  Collection  of  Ancient  Armour, 
Jewellery,  &c.,  in  a  building  erected 
for  the  purpose  on  the  grounds  of  the 
Emperor  at  St.  Petersburgh.  1 860. 
Ryder,  A.  P.,  Capt.  Method  of  ascer- 
taining the  distance  from  Sliij)s  at  Sea. 
Portsea,  1854. 

Ditto.  A  Treatise  on  Economy  of 
Fuel,  showing  how  it  may  be  attained 
on  board  Men-of-war  Steamers.  1852. 

Admiral  S,yder. 
Sabine,  Sir  E.,  General,  F.R.S.  Contri- 
butions to  Terrestrial  Magnetism. 

The  Committee,  JR. A.  Ins. 
Seton,  J.  L.,  Captain.  Notes  on  the 
Operations  of  the  North  German 
Troops  in  Lorraine  and  Picardy,  taken 
whilst  accompanying  principally  the 
40th  or  Hohenzollern  Fusilier  Regi- 
ment. 1872. 

Ditto.  Contributions  to  the  History 
of  the  Campaign  in  tlie  N.  W.  of 


France.  By  A.  Von  Goben.  Pamph. 
1873.  The  Author. 

Sheardown,  W.  Records  and  Family 
Notices  of  Military  OiTlcers  who  are 
or  who  have  been  connected  with 
Doncaster  and  its  Neighbourhood, 
w^ith  short  notices  of  the  Sieges, 
Battles,  &c.    Doncaster,  1873. 

The  Compiler. 

Signals.  The  International  Code  for 
1873. 

The  Board  of  Trade, 
Smith,    M.    W.,    General.  Cavalry 
Equipment.    Pamph.  1870. 

Ditto.  Practical  Lessons  in  Recon- 
noitring, Outpost  Duty,  &c,,  suggested 
by  the  Autumn  Manoeuvres,  Nos.  1 
and  2.  1872-73. 

The  Author. 

Smtthe,   Mrs.     Ten   Months   in  the 
Fiji  Islands,  with  an  Introduction  and 
Appendix  by  Colonel  H.  J.  Smythe, 
R.A.,  Commissioner  to  Fiji. 
Major-Gen.  Smythe,  F.R.'S.,  M.H.I.A. 

Spain  under  Charles  the  2nd,  from  1690 
to  1699.  Extracts  from  the  Corre- 
spondence of  the  Hon.  Alex.  Stanhope, 
British  Minister  at  Madrid.  1840. 

Mrs.  R.  B.  Croft, 

Spratt,  T.  Captain,  R.A.,  C.B.,  F.R.S. 
A  Dissertation  on  the  true  Position  of 
Pelusium  and  Farama. 

Ditto.  An  Investigation  of  the 
elFect  of  the  prevailing  Wave  Influ- 
ence on  the  Nile.    2  vols.  1859. 

Ditto.  Travels  and  Researches  in 
Crete.    2  vols.  1865. 

The  Author, 

Stayeley,  Sir  Charles.  Details  of  Out- 
post and  Patrol  Dul  y, from  the  Instruc- 
tions for  Prussian  Infantry,  by  the 
late  General  Count  Von  Waldersee. 
79th  edition. 

The  Author, 

Tactics.  An  Essay  on,  bv  an  Adjutant. 
Pamph.  1872. 

Anon, 

The  Queen's  Regulations  and  Orders  for 
the  Army,  1868.  Large  edition.  In- 
terleaved. 

Captain  Malton, 
TnOM,  Alexander,  Surgeon,  86Lh  Regi- 
ment.   Avi  Inquiry  into  the  Nature 
and  Course  of  Storms  in  the  Indian 
Ocean,  South  of  the  Equator.  1845. 

W.  F.  Higgins,  Fsq. 
United  States.    Professional  Papers. 
Corps  of  Engineers,  No.  22. 

Report  on  the  North  Sea  Canal  of 
Holland,  and  on  the  improvement  of 
Navigation  from  Rotterdam  to  the  Sea. 

c  2 
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By  Gen.  Barnard.  4to.  Washington, 
1872. 

Chief  of  'Engineers,  U.S.A. 
Ditto.     Army  Staff  Organization. 
Washington,  1873. 

John  Coh7iaUj  Esq. 

Ditto.  Steam  Lanes  across  the  At- 
lantic. 1872. 

Ditto.  -Report  of  the  disaster  to  the 
U.S.  Exploring  Expedition.  The 
"  Polaris." 

Capf.  Wyinan,  U.S.N. 
Ditto.  Official  Army  Register,  1873. 
Washington. 

The  Adjutant'  General,  U.  S.A . 
Ditto.    Medical  and  Surgical  His- 
tory of  the  War.   Part  1.  2  vols.  4to. 
1873.  Washington. 

Surgeon- General,  U.S.A. 
Ditto.  De  Cassidy,  W.  A.  A  com- 
pilation of  the  Laws  of  the  U.S.  re- 
lating to  and  affecting  the  Ordnance 
Department,  as  enacted  from  2nd  April, 
1794,  to  10th  June,  1872.  Washington, 
1872. 

Ditto.  Annual  Eeport  of  the  Chief 
of  Ordnance  to  the  Secretary  of  War 
for  the  year  1872.  Washington,  1872. 

Ditto.  Metallic  Cartridges,  regu- 
lation and  experimental,  as  manu- 
factured and  tested  at  the  F]-ankford 
Arsenal,  by  Majoi*  J.  T.  Treadvvell, 
Ordnance  Department.  4to.  Wa- 
shington, 1873. 

Ditto.  Ordnance  Memorandum 
No.  16.  Report  upon  plans  and  models 
of  such  depressing  and  other  carriages 
for  heavy  ordnance  as  the  Board  should 
deem  worthy  of  trial.  Washington, 
1873. 

The  Chief  of  the  Ordnance,  U.S.A. 
Van  Loon.  G-.  Hedendaagsche  Penning- 
kunde,      In'S     Gravenhage.  Eol. 
1734. 

Surg  eon- Major  Fleming. 
Verchkofsky.  On  the  Celerity  of  Ships. 
St.  Petersburgh,  1873. 

The  Author, 

Vincent,  C.  E.  H.,  Lt.  Elementary 
Military  Geography,  Reconnoitring  and 
Sketching.  1873. 

The  Author. 

Von  Aicha,  E.  G.  Geschichtliche  Dar- 
stcllung  der  Panzerungen  und  Eisen- 


Constructionen  fiirBefestigungen  iiber- 
haupt  mit  Angabe  der  vorziiglichsten 
Daten  aus  den  beziiglichen  Schiess- 
versuclien  und  den  Schiffspanzerungen. 
Wien,  1873. 

The  Author. 

Wallington,  N.  Historical  Notices  of 
events  occurring  chiefly  in  the  reign  of 
Charles  I.    2  vols.  1869. 

Surgeon-Major  Fleming. 

Webber,  Major,  R.E.,  Military  Tele- 
graphs, 1873. 

The  Author, 

Welxinqton's  Funeral.  An  Interesting 
Collection  of  Papers  relating  to.  Eol. 
1852. 

Surgeon-Major  Fleming. 
Whiston,  W.     a  IN'ew  Theory  of  the 
Earth  from  the  Original  to  the  Con- 
summation of  all  things.  1708. 

Mrs.  R.  B.  Croft. 
WiCKHAM,  E.  II.,  Capt.,  R.A.  The 
Fighting  of  to-day,  written  for  Young 
Officers  ;  translated  from  the  German. 
Pamphlet.  1871. 

The  Translator. 
WiLBRAHAM,  Capt.  R.  Travels  in  the 
Trans-Caucasian  Provinces  of  Russia, 
and  along  tlie  southern  shore  of  the 
Lakes  of  Van  and  Urumiah,  in  the 
autumn  and  winter  of  1837-39. 

Captain  Tupper. 
Wilson,  Capt.  C.  E.    The  strategical 
importance  of  the  Euphrates  Valley 
Railway.    2nd  edit.    Pamph.  1873. 

The  Author. 
Ditto.    Sir  Robt.,  Gen.  Narrative 
of  Events  during  the  Invasion  of  Russia 
by    Napoleon   Bonaparte,   and  the 
retreat  of  the  French  Army.  1860. 
Capt.  T.  St.  Quintin  ClutterhucJc. 
Wingfield,  Sir  Charles.    The  Central 
Asian  Question.   8vo.   Pamph.  1873. 

The  Author. 

We  AY,  Col.  R.  E.  Some  applications  of 
Theory  to  the  Practice  of  Construction, 
with  examples,  being  a  part  of  the 
instruction  at  the  S.  M.  E.,  Chatham. 
Chatham,  1872. 

The  Commandant  S.M.F.,  Chatham. 
ZoTTcn,  Thomas,  D.D.     Memoirs  of  Sir 
Philip  Sidney  York.    1809.  4to. 

Mrs.  R.  B.  Croft, 
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PARLIAMENTAKY  REPORTS,  PAPERS,  AND  PAPERS  PRESENTED 

BY  COMMAND.* 


1873.  Reports  and  Papers. 
Army — 

20.  Fortifications— Account  for  .186G-G7. 

22.  Japan  (Number  and  Expense  of 
Eorces) — Return  respecting. 

27.  Purcliase  Commission  —  Appro- 
priation Account  for  1871-72. 

35.  Estimates  for  the  Year  1873-74. 

42.  Appropriation  Account  and  State- 
ment of  Surpluses  and  Deficits 
for  1871-72. 

45.  Reserve — Further  Regulations  for 

the  Discipline  and  Payment  of. 

46.  (Yariation    of    Numbers) — State- 

ment and  Explanations. 

47.  (Colonies) — Amounts  included  in 

the  Estimates  for. 
52.  National   Debt  (Military  Savings 
Banks) — Account  to  5  January 
1873. 

56.  Reserve  Forces — Return  respecting. 
66.  Oxford  (Memorial  against  proposed 

Brigade  Depot) — Copy  of. 
68.  Fines— -Return  relating  to. 
80.  War  in  Europe  (Vote  of  Credit)  — 

ApprojDriation     Account  for 

1870-71. 

89.  Purchase     Commission— Estimate 

for  1873-74 

90.  Purchase  Commission — Supplemen- 

tary Estimate  for  1872-73. 
100.  Non-Commissioned  Officers,  kc. — 

Returns  respecting,  for  1872. 
111.  Manufacturing    Establishments — 

Accounts  for  1871-72. 

117.  Deserters — Returns  of. 

118.  Yolunteer  Force  (Yacant  Commis- 

sions)— Number  of,  on  1  March 
1873. 

136.  Military  Savings  Banks — Account 
for  1871-72. 

171.  Cape  Coast — Papers  relating  to  the 
Fanti  Confederation. 

175.  MiHtia  Training  Establishments- 
Return  of,  for  1872. 

208.  Contagious  Diseases  Act— Tables 
relative  to  the  Working  of 

218.  Oxford  Brigade  Depot— Report  on 
the  subject  of  a  Site  for. 

227.  Manoeuvres    of  1872— Return  of 

Contracts  for  the  Supply  of  the 
Troops. 

228.  Control  Department — Return  rela- 

tive to,  during  the  Autumn 
Manoeuvres. 


Army — 

231.' Estimates,  1873-4— Revised  Esti- 
mate (Yote  17,  Rewards  for 
distinguished  Services,  &c.) 

239.  Desertions,  &c— Returns  of,  1869 
to  1872. 

265.  East  India — Returns  relating  to. 

266.  Grold  Coast — Papers  relating  to  the 

Ashantee  Invasion,  &c.  Part  I. 

266-1.  Ditto— Part  II.  {ivith  Flans). 

282.  Prize  Money — Account  to  31  De- 
cember 1872. 

287.  Royal  Mihtary  Academy  (Wool- 
wich)— Return  of  Examina- 
tions for  Admission  to. 

306.  Officers'    Memorials — Letters  re- 

lating to. 

307.  West  African  Settlements — Details 

of  Revenue  and  Expenditure  for 

1871  and  1872. 
314.  Staff  College— Return  of  Ofilcers 

who  have  passed  their  Final 

Examination,  &c. 
318.  Rifled  Gruns — Returns  rcsi)ccting, 

to  1  January  1873. 
356.  Fortifications — Account  relating  to, 

to  1  April  1873. 
367.  Forces  at  Home — Return  of,  for 

each  year  since  1800. 

413.  Recruits — Return  showing  Age  and 

Chest  Measurement  of 

414.  Recruits — Return  of,  objected  to  by 

Commanding  Officers. 

415.  Military  Commands — Return  show- 

ing Periods  during  which  held. 

"Navy — 

3.  Lighthouses  (Mineral  Oils) — Fur- 
ther Correspondence  relative  to. 
Part  lY.  {imtli  a  Flan). 
10  Supplementary      Estimate  for 
1872-73. 

28.  Greenwich  Hospital  and  School — 
Appropriation  Account  for 
1871-72. 

32.  Grreenwich  Hospital — Accounts  for 

1871-72. 

33.  Prize  Money,  &c. — Account  for 

1871-72. 

53.  Greneva  Award  (Case  of  the 
"  Alabama  ") — Correspondence 
relative  to. 

60.  Estimates  for  the  Years  1847-73. 

70.  Naval  Accounts  Audit — Report  of 
the  Committee. 


*  The  numbers  are  identical  with  those  in  the  Official  List  of  Parliamentary  Papers. 
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Navy — 

76.  Fiji  Islands  (Instructions  to  Kaval 

Oiiicer) — Return  respecting. 
88.  Health — Statistical   Abstract  for 

1871-  72.  8vo. 

95.  Victualling  Accounts,  1871-72— 

Return  of. 

96.  Sliip-bailcling  and  Dockyard  Trans- 

actions, 1871-72  —  Ealance 
Sheet  and  Accounts. 

97.  Manufactures    and    Repairs  in 

Dockyards,  1871-72 — Balance 
Sheet. 

104.  Dover  Pier — Correspondence  rela- 
ting to. 

106.  IS'aval   Services    (Surpluses  and 

Deficits,  1870-71)— Eetabula- 
tion  of  the  Statement  of. 

107.  Naval    Services    (Surpluses  and 

Deficits,   1871-72)— Eetabula- 
tion  of  the  Statement  of. 
51.  Alabama  Claims — Estimate  of  sum 
required  for  1873-74. 

165.  Greenwich  Hospital  (Royal  Naval 
College) — Admiralty  Minute 
sanctioning  the  Formation  of. 

184.  Ships'  Lights — Papers  relating  to. 

193.  Distribution  of  Forces — Return 
showing,  on  1  April  and 
1  October  1871  and  1872. 

223.  Victualhng  Accounts,  1869-70— 

Return  of. 

224.  Yictualhng  Accounts,  1870-71— 

Return  of. 

225.  Shipbuilding,  Repairing,  &c.  Trans- 

actions," 1870-71  —  Detailed 
Accounts  of. 

226.  Manufactures  and  Repairs  in  Dock- 

yards 1870-71— Balance  Sheet. 
236.  Her  Majesty's  Ship  "Devastation" 
— Estimated  Consumption  of 
Coal  in. 

238.  Shipwrecks  (Saving  of  ,  Life) — 
Results  of  Experiments  witli 
certain  Apparatus  {with  Plans) . 

249.  Her  Majesty's  Ship  "Devastation" 
— Statement  of  Dimensions, 
Weights,  &c,  of. 

268.  Order  in  Council,  5th  February 

1872—  Return. 

275.  Ground  Tackle — Correspondence, 

&c.,  relating  to. 
305.  Dover  Harbour — Papers  relating 

to  {with  Flans). 
325.  Horses — Report  from  the  Lords' 

Committee. 
333.  Health — Statistical    Report  for 

1871.    8vo.  {with  Flans). 
540.  Supplementary  Estimate  for  1873- 

74. 

351..  Active  List — Returns  respecting. 


Nary- 
371. 

378. 

395. 

396. 

403. 


Naval  Savings  Ranks — ^Account 
for  1871-72. 

Lighthouses  (Mineral  Oils)— Fur- 
ther Correspondence  relative  to. 

Boys,  &c. — Return  of,  during 
1872-73. 

Naval  Prize  Monev,  &c. — Account 
for  1872-73. 

Coal  Experiments  (Indian  Troop 
Ships. — Reports  relative  to. 


1873.  Papees  presented  by  Commakd. 
Army — 

699  Central  Asia — Correspondence  with 
Russia  respecting. 

704  Central  Asia  (No.  2) — Correspon- 
dence respecting. 

711.  Yeterinary  Department — Report 

for  1872. 

712.  Organization — Final  Report  of  the 

Committee. 

713.  Recruiting — Report  for  1872. 

717.  Militia  and  Army  Reserve  Cloth- 

ing— Report  of  Committee. 

718.  Volunteer  Artillery — Reports  on, 

encamped  at  Shoeburyness  in 
July  and  August  1872. 

719.  Crimean  Cemeteries — Report  on 

{ivith  a  Plan). 

720.  Military  Manoeuvres — Reports  on, 

held  in  September  1872 
787.  Medical  Department — Report  for 
1871.    Yol.  XIII.  8vo. 

801.  Gold     Coast  —  Despatch  from 

Governor  J.  Pope  Hennessy. 

802.  Gold  Coast — Despatches  respect- 

ing the  Ashantee  Invasion  and 
Attack  on  Elmina. 

804.  Gold  Coast — Further  Despatches 
in  continuation  of  No.  802. 

819.  Gold  Coast — Further  Correspon- 
dence respecting  the  Ashantee 
Invasion. 

845.  Royal  Military  Academy  (Wool- 

wich)—Report  for  1873. 

846.  Military  Prisons— Report  for  1872. 

8vo. 

847.  Patriotic  Fund— Twelfth  Report. 
875.  Military  Education — First  Report 

of  the  Director  General.  8vo. 


And  the  following  : — 


688.  North  America  (No.  1)  Tribunal 
of  Arbitration  at  Geneva — 
Papers  relating  to  (Part  1. 
Protocols,  Correspondence,  &;c.) 
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689.  IS'ortli  America  (No.  2)  Ditto— 

(Part  II.  Award  of  tlic  Tribunal 
Slid  Reasons  of  Sir  Alexander 
Cockburn  for  dissenting  from  it.) 

690.  North  America   (No.  3),  IS'ortli 

West  American  Water  Boun- 
dary (A.) — Case  of  the  Britibli 
Grovernment. 

691.  K'orth  America  (No.  4),  Ditto  (B.) 

— Memorial  on  the  Canal  do 
Haro  as  the  Boundary  Line  of 
United  States. 

692.  North  America  (No.  5),  Ditto  (C.) 

— Second  and  Definitive  State- 
ment of  the  British  Govern - 
ment. 

693.  North  America  (No.  6),  Ditto  (D.) 

—Reply  of  the  United  States. 

694.  North  America  (No.  V),  Ditto  (E.) 

— Maps  annexed  to  the  Case  of 
the  British  Grovernment. 

695.  North  America  (No.  8),  North 

West  American  Water  Boun- 
dary (F.) — Maps  annexed  to 
the  Memorial  and  Reply  of  the 
United  States. 

696.  North  America  (No.  9),  Ditto  (G.) 

— Correspondence  respecting 
the  Award  of  the  Emperor  of 
Grermany. 

709.  Colonial  Possessions.  Part  I. — 
Papers  relating  to.  8vo. 

V09-I.  Ditto.  Part  II.—Svo.  (with 
Flans) . 

709-11.  Ditto  (Part  II.,  Second  Divi- 
sion) 8vo. 

726.  Ordnance  Survey — Report  of  the 
Progress  of,  to  31  December 
1872  {ivitli  Flans). 

785.  North  America  (No.  10)— North 
West  American  Water  Boun- 
dary— Protocol  signed  at  Wash- 
ington, on  10th  March  1873. 

736.  Treaty    of    Washington — Addi- 

tional Article  to. 

737.  British  Trade  Abroad— Reports 

by  Consuls.  Part  I.  Svo. 
{loith  a  Flan). 

738.  Commercial  Reports  from  Her 

Majesty's  Consuls.  No.  2. 
Svo. 

783.  Education  (Science  and  Art) — 
20th  Report,  Svo.  {tvitli 
Flans) . 

808.  Royal    Society  (Meteorological 


Committee) — Report  for  1872. 
Svo.  {with  Flans). 

812-1.  Education— Report  of  Com- 
mittee of  Council,  1872-73. 
Part   Y.   of  Appendix.  Svo. 

820.  Slave  Trade  (East  Africa)— Cor- 
respondence respecting  Sir 
Bartlc  Ercre's  Mission,  1872-73 
{with  a  Flan). 

833.  Statistical  Abstract  for  the  United 
Kingdom,  1858  to  1872.  No. 
XX.  Svo. 

853.  Unseaworthy  Ships — Preliminary 
Report  of  Commissioners. 
Vol.  I. 

853-1.  Ditto  (Vol.  11.)— Minutes  of 
Evidence  and  Appendix  {ivith 
Flans) . 

857.  Historical  Manuscripts — Fourth 
Report. 

SG8.  Scientific  Instruction  and  Ad- 
vancement of  Science — Third 
Report. 

877.  Wrecks  and  Casualties,  &c. — 
Abstract  of  Returns  for  1872 
{with  Flails). 
19.  Woods,  Forests,  and  Land  Reve- 
nues— Abstract  Accounts  for 
1871-72. 

274.  Woods,  Forests,  and  Land  Reve- 
nues— 51st  Report  of  Commis- 
sioners. 

335.  Wellington  Monument — Report 
to  the  Treasury  on,  dated  7  June 
1873. 

349.  Wrecks,  Casualties,  and  Collisions 

Return  of  Inquiries  instituted, 

1855  to  1872. 
391.  Patents  for  Inventions — Report  of 

Commissioners  {ivifk  a  Flan) . 
152.  (1872.)    East  India  (Progress  and  . 

Condition)  C.  673.   3rd  Report, 

Historical  Manuscrij^ts. 
Report.    Hospitals  in  the  Crimea  and 

Scutari.  1855. 
Colonial   Reports,   1845-69.     8  Vols. 

Bound. 

Papers  relating  to  Arctic  Expeditions. 

The  Secretaries  of  State  for  War 

and  for  India. 
The  Lords  Commissioners  of  the 

Admiralty. 
The  Director-  General  of  Ordnance, 
W,  F.  Higgins,  Usq. 
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joukjn^als  and  transactions  excfanqed. 


Institution's  and  Societies. 


Antthiopological. 
Antiquaries. 
AiJT  Union. 
Arts. 

Association,  British. 

Association,    East  India. 

Association,  National  Artillery. 

Association,  National  Riele. 

Engineers,  Ciyil. 

Engineering,  Indian. 

Engineers,  Mechanical,  Birmingliam. 

Great  Seal  Patent  Oeeice. 

Junior  Nayal,  Portsmouth. 

Meteorological  Committee. 

National  Society  for  Aid  to  Sick  and 
Wounded  in  War. 

Nayal  Architects. 

Ordnance.  Department  of  the  Director- 
General  of. 

Q.uebec,  Literary  and  Historical. 


Royal. 

Royal  Agricultural,  of  England. 
Royal  Arch^ological. 
Royal  Artillery. 
Royal  Asiatic. 
Royal  Astronomical. 
Royal  Colonial. 
Royal  Geographical. 
Royal  National  Life  Boat. 
Royal,  of  Edinburgh. 
Royal,  of  Great  Britain. 
School  of  Military  Engineering. 
Shipwrecked  Fishermen  and  Ma- 
riners. 
Statistical. 
United  Service,  India. 
United  Service,  Plymouth. 
Victoria  Institute. 
Washington-Smithsonian. 
Zoological,  of  London. 


BOOKS  PURCHASED. 


Anson,  Lt.-Col.  the  Hon.  A.  The  Abo- 
lition of  Purchase  and  the  Army 
Regulation  Act  of  1871-73.  1873. 

Atkinson,  J.  Witlam.  Oriental  and 
Western  Siberia ;  a  Narrative  of  seven 
years  explorations  and  adventures  in 
Siberia,  Mongolia,  the  Kirghis  StejDpes, 
Chinese  Tartary,  and  part  of  Central 
Asia.  1858. 

Bailey,  John.  Central  America,  des- 
cribing each  of  the  States  of  Guate- 
mala, Honduras,  Salvador,  Nicaragua, 
and  Costa  Rica.  1850. 

Bartlett,  J.  Eamiliar  Quotations, 
being  an  attempt  to  trace  to  their 
source  passages  and  phrases  in  common 
use.    n.  d, 

Bedford,  F.  G.  D.,  Comr.  R.N.  The 
Sailor's  Pocket-book  ;  a  Collection  of 
practical  Rules,  Notes,  and  Tables. 
1874. 

Bessee.  Der  Ehrentag  der  Deutschen 
Cavallerie  bei  Yionville  und  Mars-la- 
Toiu\    Berlin,  1873. 

BouRCHiER,  Lady.  Memoir  of  the  Life 
of  Admiral  Sir  Edward  Codrington, 


with  Selections  from  his  public  and 
private  Correspondence.  2  vols.  1873, 

Boyd,  J.  M'N.  A  Manual  for  Naval 
Cadets.    3rd  edit.  1864. 

Brenchley,  J.  L.  Jottings  during  the 
Cruise  of  H.M.S.  "  Cura^oa  "  among 
the  South  Sea  Islands  in  1865-1873. 
1873. 

Bulletins  and  other  State  Intelligence 
for  the  year  1872.    2  vols.  1872-73. 

Cavalry.  The  Light  Horse  Drill,  des- 
cribing the  several  evolutions  in  a 
progressive  series,  from  the  first  rudi- 
ments to  the  manoeuvres  of  the  Squad- 
ron  and  Regiment ;  designed  for  the 
use  of  the  Volunteer  Corps  of  Great 
Britain.    3rd  edit.    4to.  1803. 

CoLOMB,  Capt.  R.N.  Slave-catching  in 
the  Indian  Ocean.  1873. 

Cunynghame,  Sir  A.  T.  Travels  in  the 
Eastern  Caucasus,  on  the  Caspian  and 
Black  Seas,  especially  in  Daghestan  and 
on  the  frontiers  of  Persia  and  Turkey, 
during  the  Summer  of  1871-72.  1872. 

Davis,  R.  Dr.  Carthage  and  her  Re- 
mains, being  an  Account  of  the  Exca- 
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vations  and  Researclies  on  tlic  site  of 
the  Pliceniician  Metropolis  in  Africa. 
18(31. 

De  Boisgelin,  S.  Ancient  and  Modern 
Malta.    2  vols.    4to.  1805. 

Pe  Cah^te,  L.  Travels  in  Indo-Cliina 
and  the  Chinese  Empire.  1872. 

De  La  G-kaviere,  Jurien,  Adm.  La 
Marine  d'  A.ujourd'hiii.    Paris,  1872. 

De  Mandat-Gteancey,  Capt.  L'Armee 
Anglaise  avant  sa  reorganisation. 
Paris,  1873. 

De  Eos,  Lord.  Young  Officer's  Com- 
panion. 1868. 

De  Savoye,  C.  Le  Service  des  Ar- 
mees  en  Campagne.    3rd  edit.  1873. 

Duncan,  Francis,  Capt.  E.A.  History 
of  the  Eoyal  Eegiment  of  Artillery. 
Yol.  2.  1873. 

DiiEER,  Albert.  Instruction  sur  la  Por- 
tification  des  Yilles,  Bourgs,  et  Cha- 
teaux. 1527.  Traduit  par  Eatheau. 
Pol.    Paris,  1870. 

Du  Yernois  ton  Yerdy.  Studien  liber 
Truppen  Puhrung.  Yier  Hefte. 
Berlin,  1872-73. 

Edwardes,  Sir  Herbert,  Gren.,  and  Meri- 
TALE  Herman,  C.B.  Life  of  Sir 
Henry  Lawrence.  2nd  edit.  2  vols. 
1872. 

Elgar,  Francis.  The  Eoyal  ^^^avy,  in  a 
series  of  Illustrations  lithographed  in 
colours  from  original  Drawings.  4to. 
Portsmouth,  1873. 

Engel,  Dr.  Die  verluste  der  Deutschen 
Armeen  an  Offizieren  und  Mann- 
scliaften  im  Kriege  gegen  Frankreich, 
1870-71.    4to.    Berlin,  1872. 

Erckmann-Chatrian.  Histoire  du  Ple- 
biscite.   Paris,  1872. 
Les  Deux  Frercs.    Paris,  1873. 

Evans,  John.  The  Ancient  Stone  Im- 
plements, Weapons,  and  Ornaments 
of  Great  Britain.  1872. 

Ferrier,  J.  P.  Caravan  Journeys  and 
Wanderings  in  Persia,  Afghanistan, 
Turkistan,  and  Beloochistan.  1857. 

Ditto.  Historv  of  the  Afghans. 
1858. 

Fonssagrives,  J.  B.  Traite  d'Hygiene 
Navale.    Paris,  1856. 

France.  Loi  de  Eecrutement.  1872. 
4to.  Paris. 

Ditto.  Proces  Bazaine  (capitulation 
de  Metz).  Seul  Compte-rendu  in  ex- 
tenso.  Paris.  Librairie  du  Moniteur 
Universel.  1873. 

Frome,  Greneral  E.E.  Outline  of  the 
Method  of  conducting  a  Trigonome- 
trical Survey.    4th  edit.  1873. 

Germany.    Der  Deutsch  -  Franzosische 


Krieg  1870-71.    Eedigirt  von  Kriegs- 

geschichtlichen  Abthiclung  des  gros- 

sen    Greneralstabes.      Erster  Theil, 

Hefte  3,  4.    Berlin,  1873. 
Graham,  J.  J.,  Col.    On  War.  By 

Gen.  von  Clausewitz.    4to.  1873. 
Graham,  Lumley,  Col.  The  New  Tactics 

of  Infantry.    By  Major  Yon  Scherlf*. 

1873. 

Gripfiths,  S.  The  Artillerist's  Manual. 
11th  edit.  1873. 

Hamley,  E.  B.,  Col.  Tlie  Operations 
of  War  Explained  and  Illustrated. 
3rd  edit.    4to.  1873. 

Heinze,  a.  C.  Dictionnaire  Portatif 
des  Armes  Speciales  Fran9ais-Alle- 
mand.    Leipzig,  1850. 

Helyig,  H.  Das  I.  Bayerische  Armee 
Corps  Yon  der  Tann  im  Eriege  1870- 
71.    Miinchen,  1872. 

Hill,  Berkeley.  The  Essentials  of  Ban- 
daging, including  the  Management  of 
Fractures  and  Dislocations,  with  direc- 
tions for  using  other  Surgical  Appa- 
ratus. 1869. 

HiLYARD,  H.  J.  T.  Lieut.  Studies  in 
Troop-leading,  by  Col.  J.  Yon  Yerdy 
du  Yernois.  Parts  1  and  2,  with  4 
Plans.  1872. 

Hopfbauer,  G.  Die  Deutsche  Artillerie 
in  den  Schlachten  bie  Metz.  Three 
Parts.    Berlin,  1872-73. 

Hythe.  Text  Book  on  the  Theory  of 
the  Motion  of  the  Projectiles,"^  the 
History,  Manufacture,  and  Explosive 
Force  of  Gunpowder ;  the  History  of 
Small  Arms  Eevised.  1868. 

Ireland.  The  History  of  the  War  of 
Ireland  from  1641  to  1653.  By  a 
British  Officer  of  the  Eegiment  of  Sir 
J ohn  Clottworthy.  Edited  with  Pre-  * 
face,  Notes,  and  Appendix,  by  E.  H. 
Dublin,  1873. 

Jackson,  Lady.  The  Bath  Archives  ;  a 
further  Selection  from  the  Diaries  and 
Letters  of  Sir  Geo.  Jackson,  K.  C.  H.y 
from  1809  to  1816.    2  vols.  1873. 

Jacqmin,  F.  Les  Chemins  de  Fer  pen- 
dant la  Guerre  de  1870-71.  Paris, 
1872. 

J AL,  A.  Abraham  Du  Quesne,  et  la  Marine 
de  son  Temps.    2  vols.    Paris,  1873. 

KiRKPATRiCK,  Col.  An  Account  of  the 
Kingdom  of  Nepaul,  being  the  sub- 
stance of  Observations  made  during 
a  Mission  to  that  Country  in  1793. 
4to.  1811. 

Knollys,  W.  W.,  Major.  Handbook  of 
Field  Fortification,  intended  for  the 
Guidance  of  Officers  preparing  for 
Promotion,    and  especially  adapted 
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to  the  requirements  of  Beginners. 
1873. 

Lewis,  A.  J.  The  Indian  Penal  Code. 
1870. 

Macdougall,  Gren.  T.  L.  Modern  In- 
fantry Tactics.    Pampli.  1873. 

Mayhew.  The  Ilhistrated  Horse  Doc- 
tor,   7th  edit.  1870. 

Ditto.  The  Illustrated  Horse  Ma- 
nagement. 1872. 

MouNSEY,  A.  H.  A  Journey  through 
the  Caucasus  and  the  interior  of 
Persia.  1872. 

Murray,  the  Rev.  J.  H.  Travels  in 
Uruguay,  South  America ;  together 
with  an  Account  of  the  present  state 
of  Sheep -farming  and  Emigration  to 
that  Country.  1871. 

JNTeumann  and  Daretti.  English- 
Spanish  and  Spanish-English  Dic- 
tionary.   2  vols.  1867. 

Zsewdigate,  E.,  Col.  The  Erontal 
Attack  of  Infantry.  1873. 

Ditto.    The  Army  of  the  Is^'orth 
'  German  Confederation.  By  a  Prussian 
General.      Translated  from  the  cor- 
rected edition  by  permission  of  the 
Author.  1872. 

Ditto.  An  Analysis  of  the  Forma- 
tions for  Attack  on  the  Half -battalion 
system.    Pamph.  1873. 

Palestine,  Our  "Work  in,  being  an 
Account  of  the  different  Expeditions 
sent  out  to  the  Holy  Land  by  the 
Committee  of  the  Palestine  Explora- 
tion Fund,  since  the  Establishment  of 
the  Fund  in  1865.  1873. 

PniLON  DE  Byzance.  Traite  de  Forti- 
fication, d'Attaque,  et  de  Defense  des 
Places.  Traduit  par  Albert  de  Eochas 
d'Aigiun.    Paris,  1872. 

PiRON,  F.  T.  J.  Les  Fougasses  Instan- 
tanees,  ou  les  Mines  Pro  jet  antes  sim- 
plifiees.    Paris,  1872. 

Ditto.  Le  Bombar dement  et  la 
Fortification  moderne.  1872. 

Pollock,  Sir  George.  Life  and  Corre- 
spondence of.    By  C.  K.  Low.  1873. 

Privat,  Deschanel  a.  Elementary 
Treatise  on  Natural  Philosophy. 
Translated  by  Dr.  Everett.  1872. 

Becords  of  the  King's  Own  Borderers, 
or  Old  Edinburgh  Begiment.  Edited 
by  Captain  R.  T.  Higgins,  1873. 

Keife,  C.  p.  New  parallel  Dictionaries 
of  the  Russian,  French,  German,  and 
Enghsh  Languages.  4  parts.  Carls- 
ruhe,  1872. 

BoBiNSON,  Admiral  Sir  Spencer.  Re- 
marks on  H.M.S.  Devastation.  Pamph. 
.1873. 


Rothery,  H.  C.  a  Defence  of  the  Rule 
of  the  Admiralty  Court  in  cases  of 
Collision  between  Ships.  Pamph. 
1873. 

Rush,  B.    The  Court  of  London  from 

1819  to  1825.  1873. 
Russell,  F.  S.,  Captain.    Cavalry  Field 

Dutv.     By  M.  General  Yon  Mirus, 

1872. 

RUSTOW,  W.  Strategic  und  taktik  der 
neuesten  zeit.    2  vols.    Zurich,  1873. 

Sciiellen,  H.,  Dr.  Spectrum  Analysis 
in  its  application  to  Terrestial  Sub- 
stances, and  the  physical  constitution 
of  the  Heavenly  Bodies.  1872. 

Simmons,  T.  F.  The  Constitution  and 
Practice  of  Courts  Martial.  6th 
edition.  1873. 

SouTHEY^,  Robert.  Lives  of  the  British 
Admirals,  with  an  Introductory  Re- 
view of  the  Naval  History  of  England. 
5  vols.  1833. 

Stocqueler,  J.  H.  A  Personal  History 
of  the  Horse  Guaids,  from  1750  to 
1872.  1873. 

Stumm,  H.    Aus  Chiwa.  Berlin.  1873. 

SuLiVAN,  G.  L.  Captain.  Dhow  chasing 
in  Zanzibar  Waters,  and  on  the  East 
Coast  of  Africa.  1873. 

Thomson,  C.  F.,  Lt.  The  French 
Cavalry  in  1870,  with  its  tactical  re- 
sults.   By  Col.  Bonie.  1873. 

Thomson,  C.  Wyville,  The  Depths  of 
the  Sea ;  an  account  of  the  general 
results  of  the  Dredging  Cruise  of 
H.M.S. S.  Porcupine  and  Lightning 
during  the  Summers  of  1868-69-70. 
1873. 

Thomson,  Sir  William.  Reprint  of 
Papers  on  Electrostatics  and  Magne- 
tism. 1872. 

Trench,  Captain.  The  Russo-Indian 
Question.  1869. 

Tripier,  L.  Code  de  Justice  Militaire 
pour  I'Armee  de  Mer.    Paris,  1857. 

Vandevelde,  L.  Les  Fortifications  de 
Paris  et  la  Guerre  de  1870.  Paris, 
1871-72. 

Van  Lennep,  The  Rev.  H.  J.  Travels 
in  little  know  parts  of  Asia  Minor,  with 
illustrations  of  Biblical  Literature  and 
researches  in  Arclia?ologv.  2  vols. 
1870. 

Yauban.  De  I'attaque  et  de  la  defense 
des  places.    La  Haye.    4to.  1737. 

YiNOY,  le  General.  L'Armee  Fran9aise 
en  1873.    Paris,  1873. 

Von  Goltz,  F.  Die  Operationen  der 
2  Armee.  Vom  beginne  des  ki'iesges 
bis  zur  Capitulationen  von  Metz. 
BerHn,  1873. 


PROCEEDINGS  OF  THE  rOllTY-TniED  ANNIVERSARY  MEETING.  XXVU 


Von  Goltz,  F.    Die  sicbcn  Tage  Ton 

Le  Mans.     Berlin,  1873. 
Von  Hanke,  W.    Die  Operationen  der 

3  Armee.  Berlin,  1873.  Erster  Theil. 
Von  Eeutee.    Das  Militairische  Berlin. 

Zusammenstellung  der  Militairisclicn 

Einriclitung  und  Etablissements  von 

Berlin  in  ihrer  historischen  Entwiekc- 

lung.    Berlin,  1873. 
Von  Schell.    Die  Operationen  der  1 

Armee  unter  General  Von  Goeben. 

Berlin,  1873. 
Watson,  R.  G.    A  History  of  Persia 

from  the  beginning  of  the  19th  Cen- 

tnry  to  the  Year  1858-68. 
Webbee,  Lieut. -Col.    British  Guiana. 

The  Essequibo   and  Potaro  Rivers, 

with  an  Account  of  a  Visit  to  the 


recently  -  discovered  Kaieteur  Falls. 
1873. 

Wellington  Despatches,  Correspon- 
dence and  Memoranda.  Vol.  5, 
Sept.  1828  to  June  1829. 

Wood,  J.,  Capt.  A  Journey  to  the 
Source  of  the  River  Oxus.  1872. 

WooDTHOiiPE,  R.  G.,  Lieut.  The 
Lushai  Expedition.  1871-72-73. 

Weottesley,  The  Hon.  Geo.,  Lieut  - 
Col.  Life  and  Correspondence  of 
Field-Marshal  Sir  John  Burgoyne, 
Bart.    2  vols.  1873. 

Yule,  H.,  Col.  The  Book  of  Sir  Marco 
Polo,  the  Venetian,  concerning  the 
Kingdoms  and  Mar els  of  the  East. 
2  vols.  1871. 


PERIODICALS  PURCHASED. 


ABC  Railway  Guide. 
Allen's  Indian  Mail. 
Almanacs — British  and  Companion. 
De  Gotha. 
Financial  Reform. 
O'Btrne's  Military. 
Oliver  and  Boyd's  New 

Edinburgh. 
Thom's    Irish  and  Oe- 

EiciAL  Directory. 
Whittaker's. 
Annales  du  Conservatoire.  Paris. 
Annual  Register. 
Archiv  EUR  Seewesen. 
Army  Lists — Hart's. 

Indian. 

Monthly. 

White's. 

ATHENiEUM. 

Bookseller. 

Brapshaw — Monthly  Railway 
Guide. 
Route  to  India,  China, 

and  New  Zealand. 
Continental  Railway 
Guide. 
British  Postal  Guide, 
Broad  Arrow. 

Bulletin  Officiel  de  la  Marine, 
Paris. 

„     DE  LA  Reunion  DES  Officiers, 

Paris. 
OoLONiAL  Office  List. 
Dod's   Peerage,   Baronetage,  and 

Knightage. 
Engineer. 


Engineering. 
Foreign  Office  List. 
Gazettes — Army  and  Navy. 

Naval  and  Military. 

Pall  Mall. 

United  Service. 

Volunteer  Service. 

Hardwicke,  Peerage,  Baronetage, 
Knightage,  and  House  of  Commons. 
Jackson's  Woolwich  Journal. 

Kelly's  Post  Office  Directory. 
Le  Spectateur  Militaire.  Paris. 

Magazines — London,  Edinburgh,  and 
Dublin  Philosophical. 
Colburn's  United  Ser- 
vice. 

Nautical,    and  Naval 
Chronicle. 
Marine  Verordnungsblatt.  Berlin. 

MiLITAR  WOCHENBLATT.  BeRLIN. 

Nature. 

Navy  List — Quarterly  and  Monthly. 
Neue  Militar  Zeitung.  Wien. 
Newspaper  Press  Directory. 
Notes  and  Queries. 
(Esterreische  Vierteljahresshrift 

FUR  Militar  wissenchaft.  Wien. 
Quarterly  Journal  of  Science. 
Reviews — Edinburgh. 

Quarterly. 

Westminster. 
Revue  d'Artillerie.  Paris. 

„      DES  DEUX  MONDES.  ParIS. 

„     Militaire  Suisse. 
Royal  Blue  Book  and  Kalendae. 
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The  Statesman's  Yeae-Book. 
„    Clergy  List. 
„    Daily  News. 
„    Evening  Standaed. 

Lancet. 
„    I^AYAL  Chronicle. 
„    Saturday  Eeyiew. 
„  Times. 


The  Times  Index. 

„    Medical  Register. 
Times'  Year-Book  of  Facts. 
Vacher's  Paeliamentaey  Companion; 
Walfoed's  County  Families. 

„         House  of  Commons. 
War  Office  List. 


MAPS,  PLANS,  CHAETS,  SKETCHES,  &c. 


JPresented. 


3   Maps,   Camp    of   Exercise,  Lidia. 

1872-73. 

Clements  R.  MarJcam,  ^sq.,  C.B. 
A  Map  of  the  Environs  of  London. 

A.  J.  Harvey,  ^sq.^  F.S.A, 
Map  of  the  Curragh  of  Kildare.  1867. 
Sebastopol ;  showing  the  AlHed  Camps 

and  Batteries.  3rd  and  6th  Editions. 
Plan  of  the  City  and  Subiu'bs  of  Canton. 

Oct.  1857. 
Sketch  of  Fort  and  Town  of  Jhansi. 
G-walior  and  the  adjoining  Native  States 

in  Central  India.    4  Sheets.  1847. 
Plan  of  the  Entrenched  Position  of  the 

British  Glarrison  at  Lucknow,  1857; 

with  letter-press  description. 
The  Fort  and  Cantonment  of  Delhi. 
Map  of  the  N.  W.  Provinces,  inclnding 

the  Territory  of  Oude. 
Oudh  and  adjacent  Districts.  April, 

1858. 

Asiatic  Archipelago.  1848. 
Cape  of  G-ood  Hope.  1872. 
Australia.  1852. 

Eoute  Map  of  the  Earth  on  Mercator's 
Projection.  1854. 

Eoute  Map  to  Australia. 

Chart,  showing  the  intended  Telegraphic 
Communication  between  Newfound- 
land and  Ireland.  Track  of  Steamers 
between  Europe  and  America  and  tlie 
Ice  Fields  in  the  North  Atlantic 
Ocean.  1858. 

W.  F.  HlgginSj  JEsq. 

Khiva.  1873. 

Countries  lying  between  Turkey  and 
Birmah,  comprising  Asia  Minor, 
Persia,  India,  Egypt  and  Arabia,  and 
including  the  Black,  Caspian  and  Eed 
Seas.    2  Sheets.  1873. 


Countries  between  England  and  India^ 
designed  to  show  the  Overland  and 
Sea  routes  to  the  East.  1873. 

2  Maps,  Gold  Coast. 

G-uide  for  Strangers  Travelling  to  Coo- 
massie. 

James  Wyld,  Fsq.,  F.S.G.S. 
A  Table  of  Comparative  Scales. 

General  the  Hon.  Sir  Alexa^ider 
Hamilton- Gordon,  K.C.B. 

3  Sheets,  Topographical  Atlas  of 
Denmark.       The  Banish  Government. 

Plate  of  the  Proposed  New  Harbour 
Works  at  Dover.  1873. 

Captain  J.  C.  Hoseason,  H.JS'. 
Selections   of    Photographs   of  Guns^ 
Casemates,  Shields,  Targets,  &c.  (25 
in  Number). 

The  Secretary  of  State  for  War, 

Charts  &c.,  published  by  the  Hydro- 
graphic  Office,  Admiralty,  from 

January  1873  to  January  1874. 
Section  1. 

England  : — 
108.  East  Coast,  The  Wash,  Skegness 
to  Blakeney. 
1170^^  and  1170S.  West  Coast,  Holy- 
head to  Liverpool,  2  sheets. 
Section  2. 
2295.  Norway, West  Coast :— Trond- 
hjem  and  Oreland  Bays. 
Section  4. 
87.  Cape  Finisterre  to  Cape  St.  Yin- 
cent,  with  4  Plans. 

Section  5. 
1195.  Spain,    South  Coast : — Port  of 
Barcelona. 
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Section  8. 
2485.  West  Indies: — Barbacloes. 

Section  10. 
1314.  South  America,  West  Coast : — 
Valparaiso  Bay. 

Section  11, 
The  Red  Sea:  — 
8a  to  e.  In  5  Sheets. 

757.  Grulf  of  Suez,  with  Views. 
14.  Harbours  and  anchorages  in. 
Madagascar  :  — 

758.  Northern  portion,  Cape  St.  An- 
drew to  Antongil  Bay. 

760.  Southern  portion,  Cape  St.  Mary 
to  Cape  St.  Vincent  and  Matatane. 

Section  12. 
Bay  of  Bengal,  East  Coast : — 

821.  Elephant  Point  to  Cheduba,  with 
Plans  of  Naaf  River  and  Port  Akyab. 

822.  Cheduba  Strait  to  Coronge  Island, 
Pegu. 

823.  Coronge  Island  to  White" Point 
including  the  Gulf  of  Martaban.  ' 


Section  13. 
928.  Sulu   Archipelago :  Sigboye  and 

Sibutu  Passages,  with  Views. 
771.  Hancock  Bay,  Oho  Sima  (between 
Lu-chu  and  Japan) . 
Japan  : — 

996.  South  Coast  :— Ivii  Channels  to 
Yedo. 

997.  Yokoska  Harbour,  and  adjoining 
bays,  Gulf  of  Yedo. 

770.  Tomo   and   Hime   Sima  Roads, 

Inland  Sea. 
995.  Susaki  and  Nomi  Harbours. 
994.  Mura  and  Goza  Harbours. 

Section  14. 
2126.  Papua   or   New   Guinea : — Port 
Moresby  and  Fairfax  Harbour. 

Section  16. 
China  Sea  Directory,  Vol.  IV. 
Red  Sea  Pilot,  second  edition. 
Mediterranean  Pilot,  Vol.  1. 
Tide  Tables,  1874. 
Lights  Lists  for  1874. 

The  Lords  of  the  Admiralty. 


Purchased, 
Maps  to  illustrate  Current  Events. 


MUSEUM. 

MILITARY. 

Presented. 


Meri  Stone,  from  New  Zealand,  worn  by 
the  Great  Chief  as  a  badge  of  regal 
authority  on  occasions  of  State  Cere- 
mony. 

^,lrs.  Catherine  Servantes. 
Russian  Trophies  :  two  Helmets  of  the 
26th  Regiment  and  two  front  Plates — 
one  of  the  26th  Regiment  and  one  of 
the  42nd  Regiment. 

C.  Aldridge,  Usq. 

Turkoman  Bow,  Quirer,  and  Arrows 
brought  home  from  Persia  by  Major 
Henry  Smith,  Madras  Army,  about 
the  year  1820. 

Coorg  Knife  and  Tambookie  Axe. 


Japanese    Waterproof-Paper- Coat  and 
Leggings. 

P.  Smith,  JEsq.,  Lieut.  lltJi  Itegt, 
Fighting  Lress  of  the  Natives  of  Tapu- 
teonca  or  Drummond's  Island,  Gilbert 
Group,  South  Paciiic. 

Lieut.  Jaffrag,  R.N. 
A  Bow  and  two  Arrows  from  the  Anda- 
man Islands. 

Captain  R.  S.  Baieman,  R.K. 
Two  Bows  and  twelve  Arrows  from  the 
Barri  Country. 

Sir  SamneJ  White  JBaJcer,  Id.A., 
F.R.S.,  cj'c,  ^V. 


Purchased. 


Ivrutzsch's  Patent  Breech-loading  Rifle. 
A  Model  of  the  9-inch  Moncrielf  G  un  Carriage. 
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N  A  y  A  L. 

MODEL. 
Purchased. 
Half-block  Model  of  H.M.'s  Ship  Fury. 

MISCELLANEOUS. 
Presented. 


Copper  Bronzed  Medal,  giyen  to  the 
Non-commissioned  Officers  and  Sol- 
diers present  at  the  Storming  of  Serin- 
gapatam. 

Cast  of  Lord  Nelson,  in  Wedgwood 
Ware. 

General  McCleverti/. 
Fac- simile  of  the  Gold  Medal  conferred 
by  Charles   the   1st  on  Sir  Kobert 
Welch,  Ivt.,  at  Edge  Hill,  23rd  Octo- 
ber, 1612. 

Eac-simile  of  the  Gold  Medal  conferred 
by  Erancis  11.  of  Germany  on  the 
Officers  of  the  15tli  Hnssars  engaged 
at  Villiers-en-Couche. 

Holland.    Silver  Medal,  1618. 

J.  TV.  Fleming,  Ksq.,  F.B.C.S., 
Surgeon-Major,  late  Mli  D.  Gds. 

Six  specimens  of  the  Brazilian  and  Biver 
Plate  Telegraph  Cable. 

Eour  Specimens  of  Military  Telegraph 
Cable. 

S.  C.  Harrington,  Fsq. 
Model  of  the  Monument  erected  to  the 
Light  Division  in  the  Crimea. 

The  Hegimental  Committee,  'per 
Colonel  FveU/n  Wood,  V.C., 
90th  Light  Infantry. 
Boyal  National  Life  Boat  Institution, 


Silver  Medal  with  the  Second  Service 
Clasp  and  Buckle. 

The  Institution. 
Original  Models  of  the  Eevolving  Venti- 
lating  Shafts   invented  by  the  late- 
Captain  John  Gilmore,  B.N. 

Captain  A.  H.  Gilmore,  E.jW 
Life  Belt :  a  sample  of  several  lately 
given  away  by  some  Ladies  to  Eisher- 
men  on  onr  Coasts,  exhibited  to  show 
how  easily  and  economically  an  article,, 
so  useful  to  our  sea-faring  population^ 
may  be  made  ;  the  materials  cost  2s.. 
Tlie  stuffing  consists  of  old  corks,  from 
wine  or  beer  bottles. 

Captain  E.  Wells,  H.N^ 
Improved  Shot  Plug,  invented  by  Mr.  B. 
Light,  Boatsvvain  of  H.M.S.  Glasgow. 

Ziev.t.  A.  W.  Moore,  R.N, 
Bound  Sliot  and  Eragments  of  Shelly 
from   H.M.S.  Sirius,   sunk   off  the- 
Mauritius. 

Commander  II.  C.  St.  John,  JR,.N^ 
Model  of  a  new  mode  of  Ship  Building. 

Captain  A.  McGregor  Skinner,  R.N. 
A  Silver  Eork,  portion  of  Nelson's  Sea 
Plate,  once  the  property  of  the  late 
Captain  Hugh  Goold,  B^N. 

Major  H.  II.  Goold,  R.M.L.I. 


NEW    MILITAEY  WORKS. 


Published  by  W.  Mitchell  &  Co.,  39,  Charing  Cross, 

The  Major's  Manual  and  Marker's  Guide,  with  the  Half  Battalion 
System,  arranged  for  easy  reference.    Ey  Capt.  Loftus  B.  Fox.    6s.;  by  post. 

Campaigning  in  Western  Africa,  and  the  Ashantee  Invasion.  By 

Capt.  Eogers,  F.E.Gr.S.    55. ;  by  post,  5^.  M. 
Strategy  of  the  Campaign  in  the  Peninsula,  1808 — 1814.    By  Capt.  C, 

W.  Eobinson,  EJ3.    12^  ;  by  post,  12^.  6d. 
Instructions  in  Cavalry  Drill,  Outposts,  &c.     By   Lieut.  Bell,  5th 

Lancers.    2s.  6d.  ;  by  post,  2^.  8d. 
The  War  Grame.    Complete,  with  Maps  and  Eules,  £12  8-9. 
Introduction  to  the  Emyjloyment  of  the  Kriegs-spiel  Apparatus. 

Translated  by  Lieut. -Colonel  Laneroft,  16tli  Begt.    2s.  6d.  ;  by  post,  2^.  Sd. 
Explanation  and  Application  of  the  Bules  for  Playing  the  AVar  Game. 

By  Lieut.-Colonel  Middleton.    2s.  6d.  ;  by  post,  2^.  7d. 
Elementary  Lectures  on  Military  Law.    By  Capt.  Tulloch,  G9th  Eegt. 

New  and  Eevised  Edition,  6s.  ;  by  post,  6s.  3d. 
Ammlt^ition.    Part  I,  IO5.  Gd. ;  Plates  to  ditto,  £4  4^. ;  Part  II,  2s,  Gd. ; 

Part  II  continued,  2^.  Gd. 

Modern  Tactics  of  the  Three  Arms,  with  especial  reference  to  recent 

improvements  in  Arms  of  Precision.   By  Major-Gen.  M.  W.  Smith.    12s.  6d. 
War:  with  the  Tactics  of  the  Three  Arms,  abridged.   Translated  from 
tbe  French  of  Louis  Besan^on,  by  Lieut. -Col.  Inglefield.    4s.  Gd.  ;  bv  post, 
4s.  Sd. 

Tabular  Arrangement  of  Battalion  Drill.  Framed  by  the  late  Col.  Sir 
Thomas  Troubridge,  Bart.,  C.B.,  and  adapted  to  the  Eeviscd  Field  Exercise  by 
Capt  ,  Malton.    Price  Gs.,  plain  ;  mounted  on  roller,  9s.  ;  folded  in  case,  12.9.  6<r/. 

Military  Blocks.  By  Captain  Flower;  the  Battalion  blocks  re- 
arranged on  a  new  principle,  and  adapted  to  the  Eevised  Field  Exercise  by 
Capt.  Malton.    £1  Is. 

Memorandum  for  the  guidance  of  Cavalry  employed  in  Outpost  Duty 
at  Aldershot.    By  Sir  Hope  Grant,  G.C.B.  3d. 

Details  of  Outpost  and  Patrol  Duty,  from  Instructions  for  the  Prus- 
sian Infantry.    Translated  by  Major-Gren.  Sir  Chas.  Staveley,  K.C.B.    Is.  6d. 

Outpost  and  Patrol  Duties  for  use  of  Non-Commissioned  Officers  of  • 
Infantry.    Translated  by  Lieutenant  Gordon,  98th  Eegt.    1^.  ;  by  post.  Is.  Id. 

The  Principles  of  Outpost  Duty.    By  Captain  Lonsdale  Hale,  E.E. 

1^.  6d. ;  l3y  post,  1^.  7d. 

The  Regulation  Diill  of  the  Prussian  Army,    Translated  by  Colonel 

Edward  ]Siewdiga,te.    10s.  Gd. 
Company  Columns  and  Lat(^st  Alterations  to  the  above,  including  the 

Cabinet  Order  of  March  24tli,  1873.    1^.  6d. 
Experimental  Tactics  of  Infantry.     By  Colonel  Edward  Newdigate. 

Is. ;  by  post,  ]  s.  Id. 

Military  Description  of  the  French  Campaig-n  of  1870-71.    By  A. 

jSTiemann,  translated  by  Colonel  Edward  Newdigate.  With  Maps  and  Plans.  15.5". 

Notes  on  the  Operations  of  the  North  German  Troops  in  Lorraine  and 
Picarily.    By  Capt,  Scton,  late  102nd  Madras  Fusiliers.    12s.  Gd. 

Contributions  to  the  History  of  the  Campaign  in  the  North-West  of 
France.   By  A.  von  Goeben,  translated  by  Capt.  Scton.   2*.  Gd.  ;  by  post,  2s.  8d. 

Treatise  on  Fortification,  Military  Bridges,  Mining,  &c.  By  Capt. 
Lendy.    31*.  Gd. 
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Fleet  Manoeuvring.    B}^  Commander  Pownoll  Pellew,  x.  ^-^^  I^escrip- 

tive  Plates  aud  Illustrations.  12*. 
The  British  Line  in  Attack,  Past  and  Future.    By  Col  J.    ^-  Gawler. 

2.9.  6d. ;  hj  post,  2s.  8d. 
The  French  Cavalry  in  1870  with  its  Tactical  Results.     By  Lieut.-Col. 

Eonie,  translated  by  Lieut.  Thomson,  7tli  Hussars.    6s. ;  by  post,  6s.  2d. 

Pioneers.    By  Captain  A.  D.  Anderson.    6d. ;  by  post,  7d. 
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DER  FELDZUG  VON  1870—1871.  Redigirt  von  der  kiiegsge- 
scliichtliclien  Abtlieilung  des  Grossen  Generalstabes  (Count  von  Moltke) 
Berlin. 

This  work,  the  most  important  on  the  War  o£  1870-1871,  will  be  issued  in  10  or 

12  Parts,  with  Maps  and  Plans.    Parts  1  to  5  ready.    Price  £1  5*.  Subscribers 

engage  for  the  complete  book.    Price  about  £3  3*. 
Memoires  du  Marechal  de  Grouchy.    Vols.  I  to  IV.    8vo.    £1  4.?. 
Segur.    Ilistoire  et  Memoires  par  le  General  de  Division  Comte  de 

Segur.    8  vols.    8vo.  35s. 
GoLTz.    Die  Operationen  der  II.  Armee  bis  zur  Kapitulation  von  Metz. 

8vo.    Map.    10^.  6d. 

Halmke.  Die  Operationen  der  III.  Armee,  1  Theil.  Bis  zur  Kapi- 
tulation von  Sedan.    8vo.    Maps.  5.9. 

OiiiALA  Cenni  storici  sui  Preliminari  della  Guerra  del  1866  e  suila 
Battaglia  di  Custoza.    4  Parts.    8vo.    Maps.    176?.  6d. 

Annuaire  d'Art,  de  Sciences,  et  de  Techiiologie  Militaires ;  public  par 

Ilenrard.    Ire  Ann^e.    1873.    8vo.    7s.  6d. 
Ho  FEB  alter.     Les  Operations   de  I'Artillerie  AUemande    dans  les 
batailles  livrees  aux  environs  de  Metz.   Traduit  par  G.  Bodenhorst.   Ire  partie. 
8vo.    Maps.  4*. 

ScrnvARTZ.  Apercu  critique  des  Operations  Militaires  pendant  la 
Guerre  Franco-Aliemande  1870-71.  Traduit  par  Schwartz.  8vo.  Maps  and 
Plans.  4^. 

Braeckman.    Traite  de  Fortification  Passagere.    8vo.  Maps.   4^.  GcL 
Fajol.    Par  le  General  de  Division  Comte  Pajol,  son  fils  aine.    3  vols. 
8vo.  and  Atlas.  £1. 
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